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General terminology and abbreviations

ouT The enable circuit is a safety-relevant output
(referto S, S, Sy and Sqv)-

K1, K2, ... Power contactors or
positively-driven contacts (according to IEC 60947) of the power contactors for the
feedback circuit of the safety relay.

Sel Electronic signaling contact

NC contact NC contact with the function of a signaling output.

NO contact NO contact with the function of a safety-relevant output (enable circuit).

NOQel Safety-related solid-state (semiconductor) output (enable circuit).

NOw , NOel tv

NO contact that opens with a delay (enable circuit)!
This contact is required to implement Stop Category 1 acc. to EN 60204-1.

Vs The supply or operating voltage of safety relays.

Comment: +24V DCis always available in the sensor circuit, independent of Vs.
Positively-opening contacts (acc. to IEC 947-5-1).

@ These are contacts that open as a direct result of a defined movement of an operator
element of a switch through elements that are not equipped with springs. For the
electrical equipment of machinery, itis mandatory that in all of the safety circuits,
opening contacts are always positively-driven.

manual For a manual start, an enable signal is generated when the ON button is pressed. This

start function is also designated as static operation and is specified for EMERGENCY STOP

devices (EN 60204-1, conscious action).
Safety relays with automatic start can be used up to Category 3:
The feedback circuit is statically monitored.

monitored start

For a monitored start, an enable signal is generated when the ON button is pressed.
This function is also designated as static operation and is specified for EMERGENCY
STOP devices (EN 60204-1, conscious action).

Possible with safety relays up to Category 4:

The feedback circuit is dynamically monitored.

automatic
start

For an automatic start, an enable signal is generated without a manual agreement.
This function is also designated as dynamic operation and is not permissible for E Stop
devices.

cascading
(cascading
input)

Safety-relevant single-channel input of a safety relay that is internally evaluated just
the same as a sensor signal: Logically AND'ed with other signal encoder inputs. If a
voltage is not present, the safety relay safely shuts down the enable circuit (outputs).
Operational switching: Depending on the particular safety relay, the enable circuits
are switched with a monitored or an autostart

(refer to the Safety Navigator 3TK28 in the Attachment)

categories
acc. to EN 954-1

Categories B, 1, 2, 3 and 4 are described in EN 954-1:1999 (harmonized Standard in
the Machinery Directive):
The higher the Category, the higher the fault detection.

safe cable routing
acc. to EN 60439-1

Cables with basic insulation may not be routed over sharp edges or should be routed
e.g. in steel pipes/ducts (protective Class 2): This is used to exclude faults.

stop categories
acc. to EN 60204-1

The Stop Categories represent Stop functions to Stop machinery and equipment in an
emergency acc. to IEC 60204-1:
0 =instantaneous, 1 = delayed
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Information on using the brochure
Symbols that have been used:

m Supplementary information A Notes

General notes

output of safety relay

Note regarding all of the examples of Category 4 acc. to EN 954-1 v
Two (or also several) load contactors for Category 4 acc. to EN 954-1 may be
connected to a single enable circuit in a control cabinet K1 K2
(a short-circuit as fault can be excluded). Also refer to the Attachment.

Note for all examples of Category 2 acc. to EN 954-1

With this circuit example, Category 2 according to EN 954-1 can only be fulfilled if, when an
actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition:
Otherwise a second shutdown path is required.

safety-related function machinery control

\J

input 1

L+(24VDC) - |

standard PLC

—» input 2

output
(signaling)

7

category 2 according to EN 954-1

Note regarding safe separation and cable routing

The objective is to achieve a high degree of operational safety.
In order to protect against parasitic (vagabond) voltages, the different voltages in a cable or piece
of equipment must be insulated against the highest voltage present
(protection against electric shock, IEC 61140)
Measure:
Do not route cables with basic insulation along sharp edges or route cables, for example, in a
steel pipe or duct
(Protective Class 2):
This measure is used to exclude faults (the highest degree of insulation).
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Safety pilot 3TK28

Safety pilot 3TK282./3TK283.

category stop-category safety-related signaling supply
EN 954-1 sensors EN 60204-1 funtions OUT  OUTel. | output voltage V;
BE Elole,ls o[te | Eo g
2 c - > ol.8 c 2 S €

LR & |leslez| 22 c | o |og|las 2 1285 o= >[>|n]o

5 Nnlem <] & |53|25 E 8 S| 2]335|58] o -~ | s8|[3ER]| &3 MEBEEE
safety relays with relay output
3TK2821 X | x X X X X/ - 3NO 1NC X | x
3TK2822 X | X X X X/ - 2NO X | x
3TK2823 X | x| x X -/ X 2NO X | x
3TK2824 X | x X X X X[ - 2NO X | x| x| x
3TK2825 x| x| x| x X X X x 3NO 2NC X | x| x| x

2NO+2N
3TK2827 X | x X X X -/ x ot, TNC x| x| x| x
2NO+
3TK2828 X | x X X X x/ - 2NOt, 1NC X | x| x| x
3TK2830 X X 4NO X | x| x| x
3TK2834 X 2NO 2NC X | x| x| x
3TK2835 X 3NO TNC x | x
el. = safety-related electronic (semiconductor) outpout NO = normally open contact / output
OUT = safety-related output (contact, relay) NC = normally closed
t, = timed delayed output (stop-category 1)
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Safety pilot 3TK28

Safety pilot 3TK284. / 3TK285. / 3RA71.

category stop-category safety-related signaling supply
EN 954-1 sensors EN 60204-1 funtions OuUT  OUTel. output voltage Vs
: » N
[J] © T c =~
S - IS he] [] ° (2] ) c o 9)
5 = - - c > ol.= = = o c U (9} <
2 - sE.08.] 68 | 2|2 |E5|5¢8 IR RS JNHE
£3 z 2852 F5 | 5|2 |gz(gs 2 |585| &% 3lc|2(8
G ¢ ~|lm|<]u |23[25 g & S 2 |1335|33 =) - S s E® o @ N[N =N
safety relays with electronic (semiconductor) outputs
3TK2840 X | x X X X X X X x I x 2" X
3TK2841 X | x| x X X X X X X x 3 x I x 3 2 X
3TK2842 X | x| x X X X X X X X X~ x/x i 1+1t, X
safety relays with electronic (semiconductor) / relay outputs
3TK2845 | x [ x| x| x | x | x | X [ x | | | x | x x| xix | x? 2NO 2 1el. x |
safety relays with auxiliary contacts
3TK2850 X | X X X X X X X x I X 3NO SIRIUS X | x| x| x
3TK2851 X | x X X X X X X x I x 2NO TNOSIRIUS] x | x | x| x
3TK2852 X | x X X X X X X x I X 6NO TNOSIRIUS] x | x | x| x
3TK2853 X | x| x X X X X X X X x I X X 3NO 1 SIRIUS X
3TK2856 X X X X 6NO 1 TNO SIRIUS| x
3TK2857 X X X X 3NO,, 1 SIRIUS X
safe load feeders
3RA710 X | x X X X X X X x I x 3NO SIRIUS x| x| x| x
3RA711 X | x| x X X X X X X X x I x X 3NO 1 SIRIUS X
3RA712 X X X X 3NO 1 SIRIUS X
3RA713/4 X X X X 3NO,, 1 SIRIUS X
el. = safety-related electronic (semiconductor) outpout NO = normally open contact / out 1) using of positively-driven actuators is required
OUT = safety-related output (contact, relay) NC = normally closed 2) operational switching is possible by using the cascading input 1
t, = timed delayed output (stop-category 1) SIRIUS = using SIRIUS accessories 3) operational switching with autostart or monitored start
(depending on the selected start function of the safety relay)
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Homologation 3TK28

Homologation 3TK28./ 3RA71.

Device BG TOV uL CSA AOPD DIN VDE 0116 EN 954-1 IEC 61508
EN 61496-1 Electrical Equipment of
Furnaces

3TK2821

3TK2822

3TK2823

3TK2824

3TK2825

3TK2827

3TK2828

3TK2830

3TK2834

X| X| X| X| X| X| X| X| X| X

3TK2835

3TK2840

3TK2841

3TK2842

3TK2845

3TK2850

3TK2851

3TK2852

3TK2853

3TK2856

3TK2857

3RA710

3RA711

3RA712

X| X[ X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X
X| X[ X| X[ X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X
x| X
x| X
X| X[ X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X

X| X[ X[ X| X| X| X| X| X| X| X| X| X| X
X| X[ X| X[ X| X| X| X| X| X| X| X| X| X

3RA713/4
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Terminal connections

Terminal connections 3TK28

Safety-relays 3TK282.

> X
o —
— |~ | + X o~
o function ® o |® |® ® = |o |®
€ N N NN N > N N
© 4 4 4 Y > ¥ N 4 4
G E | |E |E S = - = |E
m m m m ™ m — m m
A1l Power supply LI+ X | X X X X X X
A2 Power supply NI/- X | X X X X X
Y1,Y2 Feedback circuit / ON button between X X
Y1-Y2
Y10 Sensor circuit 1 one-channel between X | X
Y10 - Y11, bridge between Y11 — Y12
and Y21 - Y22
Y11, Y12 Sensor circuit 1 between Y11 — Y12 XD | XV X X2 | X2
Y21,Y22 Sensor circuit 2 between Y21 — Y22 XD | XV X3 X | X
Y33,Y34 Feedback circuit, ON button between X | X X X | X
Y33 -Y34
Y43, Y44 Auto start, bridge between Y43 - Y44; X
monitored start, without bridge.
13-14 Enable circuit S: instantaneous X [ X | X X X X | X
23-24 X [ X |X X X X | X
33-34 X X
47-48 Enable circuit Sw: delayed X
57-58 X
31-32 Signaling contacts O
41-42 X X
51-52 X
D The safety relay can only be used for two-channel sensors.
2 For tow-channel sensors, bridge between Y10 - Y11
3 For one-channel sensors to Y11 — Y12, bridge between Y21 — Y22
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Terminal connections

Safety-relays 3TK284. / 3TK285./ 3RA71.

o~
LN
— ~N
L0 L0
o —| | O x m * )
I <| | PO | b~ | 0
& Function MR DN D RS
< Y| M ¥ ¥ | ¥< | ¥
= = F| F|l F | E | =
O m| M| M| M M m mM m
Al Power supply LI+ X | X|X X X
A2 Power supply NI/- X X
1 Cascading input, start with positive voltage X X
3 Operational switching, (+24V supply for sensor X X
Loperational switching”)
4 Operational switching, input X
Y11,Y12 Sensor circuit 1 between Y11 — Y12
Y20 One-channel operation when a jumper to Y21 is inserted
Y21,Y22 Sensor circuit 2 between Y21 — Y22
Y32 Auto start when supplied with +24V
Y33 Feedback circuit between Y33 — Y34 for automatic start
Y33 Feedback circuit, ON button (+24V supply for feedback X
circuit, On button)
Y34 Feedback circuit, ON button Input supplied by +24V
Y35 Without cross-circuit fault detection for supply with a
positive voltage
2 Safety solid-state output X X
14 Safety solid-state output
24 Enable circuit Sei: instantaneous
28 Safety solid-state output
Enable circuit Sel v: delayed
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Terminal connections

Safety-relays 3TK2845

n

Q. ég
5 . <
O Function o
A1l Power supply + X
A2 Power supply - X
1 Cascading input (automatic start), start with positive voltage X
Y11 Sensor 1 circuit 1, output (test signal) X
Y12 Sensor 1 circuit 1, input monitored start X
Y21 Sensor 1 circuit 2, output (test signal) X
Y22 Sensor 1 circuit 2 input monitored start X
Y34 On button input X
Y35 Cross-circuit fault detection sensor 1 X
Y41 Sensor circuit 1, output (test signal) X
Y42 Sensor 2 circuit 1, input automatic start X
Y51 Sensor 2 circuit 2, output (test signal) X
Y52 Sensor 2 circuit 2, input automatic start X
Y64 Feedback circuit to plus X
Y65 Cross circuit detection Sensor 2 X
Y72 Sensor 3 key switch circuit 1, Input X
Y82 Sensor 3 key switch circuit 2, Input X
13-14 | Enable circuit X
37-38 | (S, Sw: depending on device type)

24 Safety solid-state output X
48 (Sel, Selv: acc. device type)

52 Electronic solid-state signaling output X
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3TK283.

Safety relays
with

relays
outputs

SIRIUS Safety Integrated  Application Manual — S.I.LA.M. — 1-1
Edition 07/2005



Safety relay Function Comments

3TK2821 Category 2 (acc. EN 954-1) 3NO 1NC
E-Stop monitoring Vs 24V DC
Stop-Category O manual start

L+(24V DC)

3TK2821-1CB30

41 42 A2 14 24 34

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit.
The user must ensure that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.

> =
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Safety relay Function Comments
3TK2821 Category 3 (acc. EN 954-1) 3NO 1NC
E-Stop monitoring Vs 24V DC

A\

Stop-Category O

L+(24V DC)

A1 Y1 Y2 13

\
\

41 42 A2 14

M q@m

23 33

|
3
!

3TK2821-1CB30

manual start

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit.
The user must ensure that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
Category 4 according to EN 954-1 can be achieved with supplementary measures, e.g. by
routing cables in a safety-relevant fashion.
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Safety relay Function Comments
3TK2821 Category 2 (acc. EN 954-1) 3NO 1NC
Protective door monitoring Vs 24V DC
Stop-Category O auto start
L+(24V DC)
=7
K1

> =

A1 Y1 Y2 13 23 33

a1l

42 A2 24 34

e

3TK2821-1CB30

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit. when a contact
in the sensor welds. The user is responsible in ensuring that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2821 Category 3 (acc. EN 954-1) 3NO 1NC
Protective door monitoring Vs 24V DC
Stop-Category O auto start

L+(24V DC)

Il

otetetetedi
Setetetetete!
\Wetelete!

otele!

X
2
&
s
25
2K
2K
2K
o

&

41 42 A2 14 24 34

socpnns

M K1 K2

—
—
3TK2821-1CB30

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit. when a contact
in the sensor welds. The user is responsible in ensuring that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
Category 4 according to EN 954-1 can be achieved with supplementary measures, e.g. by

routing cables in a safety-relevant fashion.
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Safety relay Function Comments
3TK2821 + 3TK283(0 Category 2 (acc. EN 954-1) 6NO 1NC
Protective door monitoring Vs 24V DC
Stop-Category O auto start

A1 Iﬁs/ 44 13 23 33

5 o

o — ™

2 | 2

) S

- R

S \ \ \ S

N ¢

X =

g fap)

41 42 A2 14 24 34 51 52 A2 14 24 34 K 3

K1 K2 K3 K4

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit, when a contact
in the sensor welds. The user is responsible in ensuring that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.

Up to eight 3TK2830 expansion devices may be connected to an FK (enable circuit) of the
basic 3TK2821 device.

If several expansion devices are cascaded, then the response times must be added.

If faults can be excluded — such as a P fault or M fault — then it is permissible to control an
expansion device (cascading) through one channel. This is always fulfilled within a control
cabinet or when connecting cables are routed in a protected fashion.
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Safety relay Function Comments

3TK2821 + 3TK283(0 Category 3 (acc. EN 954-1) 6NO 1NC
E-Stop monitoring Vs 24V DC 1
Stop-Category O manual start
L+(24V DC)
LR E K1LK4
a o
I\ON
A1 Y1 Y2 13 23 33 A1 [1_?/44 13 23 33
3 — 2
0 &0
R R E
8 5
AN AN
¥ N
= =
o™ ™
41 42 A2 14 24 34 51 52 A2 14 24 34
M q@ K1 K2 K3 K4

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Up to eight 3TK2830 expansion devices may be connected to an FK (enable circuit) of the
basic 3TK2821 device.

If several expansion devices are cascaded, then the response times must be added.

If faults can be excluded — such as a P fault or M fault — then it is permissible to control an
expansion device (cascading) through one channel. This is always fulfilled within a control
cabinet or when connecting cables are routed in a protected fashion.

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit. when a contact
in the sensor welds. The user is responsible in ensuring that these types of faults do not occur.
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Safety relay Function Comments

3TK2821 + 3TK283(0 Category 3 (acc. EN 954-1) 6NO 1NC
Protective door monitoring Vs 24V DC
Stop-Category O auto start

L+(24V DC)

Il Il 1l 1l

@ K1..K4
_~t

I7_ AT YT Y2 13 23 33 Al 43 44 13 23 33

i

41 42 A2 14 24 34 51 52 A2 14 24 34
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3TK2830-1CB30

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit, when a contact
in the sensor welds. The user is responsible in ensuring that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

If several expansion devices are cascaded, then the response times must be added.

If faults can be excluded — such as a P fault or M fault — then it is permissible to control an
expansion device (cascading) through one channel. This is always fulfilled within a control
cabinet or when connecting cables are routed in a protected fashion.
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Safety relay Function Comments

3TK2822 Category 4 (acc. EN 954-1) 2NO
Protective door monitoring Vs 24V DC
Stop-Category O auto start

L+(24V DC)
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3TK2822-1CB30

The safety relay can only be used for two-channel sensors.

positively opening contacts may be used as sensors.

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

f Sensor cables must be routed so that they are protected; only safety-relevant sensors with
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Safety relay Function Comments

3TK2823 Category 4 (acc. EN 954-1) 2NO
E-Stop monitoring Vs 24V DC
Stop-Category 0 monitored start
L+(24V DC)

> =

A1 Y11Y12 13 23 Y33

a
1)

)

Y21 Y22 A2 14 24 Y34

3TK2823-1CB30

The safety relay can only be used for two-channel sensors.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
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Safety relay

Function

Comments

3TK2823 +
3TK2830 +
3TK2830

Category 4 (acc. EN 954-1)
E-Stop monitoring
Stop-Category O

9NO

Vs 24V DC
monitored start

L+(24V DC)
‘ ..
A1 Y11 Y12
Y21 Y22 A2
M

)
1)

14 24 Y34 51 52 A2 14 24 34

K1

13 23 Y33 A1 344 13 23 33
A

—— .

—— .

—— .
3TK2830-1CB30

3TK2823-1CB30
—_—
—_—
—_—

51

52

A2 14 24 34

| K7 K8

Up to eight 3TK2830 expansion devices may be connected to an FK (enable circuit) of the

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

If several expansion devices are cascaded, then the response times must be added.

If faults can be excluded — such as a P fault or M fault — then it is permissible to control an

basic 3TK2821 device.
The safety relay can only be used for two-channel sensors.

expansion device (cascading) through one channel. This is always fulfilled within a control
cabinet or when connecting cables are routed in a protected fashion.
For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
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Safety relay

Function Comments

3TK2823

1

L+(24V DC)

+ 3TK2856 Category 4 (acc. EN 954-1) 7NO TNOel. TNC
E-Stop monitoring Vs 24V DC
Stop-Category 0 monitored start

A1 Y11 Y12

Y21 Y22 A2

] DOm0 oDonde
BE BRRRE;
IR E IRRRRR

> =

The safety relay can only be used for two-channel sensors.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

If faults can be excluded — such as a P fault or M fault — then it is permissible to control an
expansion device (cascading) through one channel. This is always fulfilled within a control
cabinet or when connecting cables are routed in a protected fashion.

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

1-12
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Safety relay Function Comments

3TK2823 + 3TK2834 Category 4 (acc. EN 954-1) 2NO 2NC
E-Stop monitoring and Vs 24V DC 1
two hand monitoring monitored start

Stop-Category O

L+(24V DC)

M Ki.K2 Il
|

...
A1 Y11Y12 13 23 Y33 A1 Y11 Y12 Y21Y2 Y2 13 23 31 M
o 2 3
2 3
0] om
O m
B E SnAE
[%¢] <
AN
3 3
IR RS :
z 5
Y21 Y22 A2 14 24 Y34 Y31 Y32 Y33 A2 14 24 32 42

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

The safety relay 3TK2823 can only be used for two-channel sensors.
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Safety relay Function Comments
3TK2823 + Category 4 (acc. EN 954-1) 6NO
E-Stop monitoring Vs 24V DC
3TK2830 + Stop-Category 0 monitored start
3TK2824 +
3TK2824 3 Switchboards
3 E-Stop
When an Emergency Stop
button is pressed, all of
the 3TK28 device in the
switchboard shut up
T ohb]
L+(24V DC)

O O 0 0
A1 Y11Y12 13 22 Y33

Y21 Y22 A2 14 24 Y34
O 0 0 0 0

3TK2823-1CB30

3TK2830-1CB30

3TK2824-1CB30
3TK2824-1CB30

cabinet 1

cabinet 2 cabinet 3

CSH e

K2

The safety relay can only be used for two-channel sensors.

> =

EMERGENCY STOP commanding devices are monitored by a 3TK28 in cabinet 1:

When an EMERGENCY STOP commanding device is actuated, all of the actuators in the
cabinets are shut down.

The actuators of a cabinet are monitored by the associated 3TK28.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
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Safety relay Function Comments

3TK2824 Category 2 (acc. EN 954-1) 2NO
E-Stop monitoring Vs 24V DC
Stop-Category O manual start

L+(24V DC)

[ gl

o
q—
o
o0
AN
e8]
AN
-
™
A2 14 24
M K1

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit. when a contact
m in the sensor welds. The user is responsible in ensuring that these types of faults do not occur.
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Safety relay

Function Comments

3TK2824-1AL20 Category 2 (acc. EN 954-1) 2NO
E-Stop monitoring Vs 230V AC
Stop-Category O manual start

L (230V AC)

> =&

Il iyl

A1 Y11 Y12 13 23 Y33

—/
—/
3TK2824-1AL20

Y21 Y22 A2 14 24 Y34

Not all faults are detected in the sensor circuit — e.g. a P fault in Y11 Y12 circuit, M fault in the
Y21 Y22 circuit, when a contact in the sensor welds. The user is responsible in ensuring that
these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.

1-16

SIRIUS Safety Integrated  Application Manual = S.I.LA.M. —
Edition 07/2005



Safety relay Function Comments
3TK2824-1AL20 Category 3 (acc. EN 954-1) 2NO
E-Stop monitoring Vs 230V AC
Stop-Category O manual start

L (230V AC)

A1 Y11 Y12 13 23 Y33
K2
o
AN
—
T
\ \ S
(N
[0}
AN
X
Y21 Y22 A2 14 24 Y34 5

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Not all faults are detected in the sensor circuit — e.g. a P fault in Y11 Y12 circuit, M fault in the
Y21 Y22 circuit, when a contact in the sensor welds. The user is responsible in ensuring that
these types of faults do not occur.
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Safety relay

Function Comments

3TK2824

> =

Category 3 (acc. EN 954-1) 2NO

E-Stop monitoring Vs 24V DC

Stop-Category O manual start
L+(24V DC)

|¢_— K1
&f ?‘ON| }
|: 1K2
A1 Y1 Y2 13 23
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™
A2 14 24
M K1 |K2

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit. M fault in the A2
circuit, when a contact in the sensor welds. The user is responsible in ensuring that these
types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2824 Category 2 (acc. EN 954-1) 2NO
protective door Vs 24V DC
monitoring auto start

Stop-Category O

L+(24V DC)
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Not all faults are detected in the sensor circuit — e.g. a P fault in A1 circuit, when a contact in
the sensor welds. The user is responsible in ensuring that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

A Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2824 Category 3 (acc. EN 954-1) 2NO
protective door Vs 24V DC
monitoring auto start

Stop-Category O

L+(24V DC)

3TK2824-1BB40

Not all faults are detected in the sensor circuit, e.g. a P fault in the A1 circuit, when a contact
in the sensor welds. The user is responsible in ensuring that these types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

>
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Safety relay Function Comments

3TK2825 Category 2 (acc. EN 954-1) 3NO 2NC
protective door Vs 24V DC
monitoring auto start

Stop-Category O

L+(24V DC)

I [0 0 Iyl

A1 Y10 Y11 Y12 Y21 Y22 13 23 33 41 51

i

1]

3TK2825-1BB40

Y33 Y34 Y43 y44 PE A2 14 24 34 42 52

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.

Not all faults are detected in the sensor circuit — e.g. a P fault in Y10 Y11 circuit, when a
contact in the sensor welds. The user is responsible in ensuring that these types of faults do
not occur.
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Safety relay Function Comments

3TK2825-1AL20 Category 2 (acc. EN 954-1) 3NO 2NC
E-Stop Monitoring Vs 230V AC
Stop-Category 0 monitored start
L (230V AC)
¢

A1 Y10 Y11 Y12 Y21 Y22 13 23 33 41 51

—_—

__—

__—

~F

~F
3TK2825-1AL20

Y33 Y34 Y43 Y44 PE A2 14 24 34 42 52

ON | K1

Not all faults are detected in the sensor circuit — e.g. a P fault in Y11 Y12 circuit, M fault in the
Y21 Y22 circuit, when a contact in the sensor welds. The user is responsible in ensuring that
these Types of faults do not occur.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the
actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.

> =&
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Safety relay Function Comments

3TK2825 Category 2 (acc. EN 954-1) 3NO 2NC
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start

L+(24V DC)

Il 1Tl

A1 Y10 Y11 Y12 Y21 Y22 13 23 33 41 51

—_—

.

.

~F

~F
3TK2825-1BB40

Y33 Y34 Y43 Y44 PE A2 14 24 34 42 52

ON | K1

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.

Only safety-relevant sensors with positively-opening contacts may be used as sensors. Two
m oactuators (e.g. contactors) should be used in the load circuit.
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Safety relay Function Comments

3TK2825 + 3TK283(0 Category 4 (acc. EN 954-1) 6NO 2NC
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start

L+(24V DC)

A1 Y10 Y11 Y12 Y21 Y22 13 23 33 41 51 A1 43 44 13 23 33

]
i

Y33 Y34 Y43 Y44 PE A1 14 24 34 42 52 51 52 A2 14 24 34

3TK2825-1BB40
—_
—_
—_—

3TK2830-1CB30

K4 | K5 K6

Up to eight 3TK2830 expansion devices can be connected to an FK (enable circuit) of the
3TK2825 basic device. When several expansion devices are cascaded, the response times
must be added. When circuit faults are excluded — such as P fault or M fault — then it is
permissible to control an expansion device through one channel (cascading). This condition is
always fulfilled within a control cabinet or when connecting cables are routed in a protected
fashion.

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2825 Category 4 (acc. EN 954-1) 3NO 2NC
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start

A1 Y10 Y11 Y12 Y21 Y22 13 23 33 41 51

I

1]

Y33 Y34 Y43 v44 PE A2 14 24 34 42 52

3TK2825-1BB40

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

A\
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Safety relay Function Comments
3TK2825 Category 4 (acc. EN 954-1) 3NO 2NC
protective door Vs 24V DC
monitoring autostart
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Stop-Category O

A1 Y10 Y11 Y12 Y21 Y22 13 23 33

i

1]

Y33 Y34 Y43 Y44 PE A2 14 24 34

3TK2825-1BB40

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault

detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2825 + 3TK283(0 Category 4 (acc. EN 954-1) 6NO 2NC
Protective door monitoring Vs 24V DC

Stop-Category O auto start
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For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection). Up to eight 3TK2830 expansion devices can be connected to an FK (enable circuit)
of the 3TK2825 basic device. When several expansion devices are cascaded, the response
times must be added. When circuit faults are excluded — such as a P fault or a M fault — then it
is permissible to control an expansion device through one channel (cascading). This condition
is always fulfilled within a control cabinet or when connecting cables are routed in a
protected fashion.

positively-opening contacts may be used as sensors.

f Sensor cables must be routed so that they are protected; only safety-relevant sensors with
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Safety relay Function Comments
3TK2825 + Category 2 (acc. EN 954-1) 7NO 2NC
E-Stop Monitoring Vs 24V DC

3TK2824 +
3TK2824

Stop-Category O

E-Stop distributed over

several cabinets

monitored start

L+(24V DC) _

O @ 0 0 0 O
A1 Y10 Y11 Y12 Y21 Y22 13 23 33

3

Y33 Y34 Y43 a4 PE A2 14 24 34
O 0 0 0 0

3TK2825-1BB40

ON |

3TK2824-1BB40

I
1

A2 14 24

3TK2824-1BB40

cabinet 1

cabinet 2

cabinet 3

2I:|-J

3I:|-J

EMERGENCY STOP is monitored by a 3TK2825; the 3TK28 monitors the actuators in the same
control cabinet. Always control the subsequent safety devices from the same, first safety
device. The reason for this is that when several safety relays are used in series, the response
times must be added. The 3TK2825 is required in order to maintain, e.g. a total response time

of e.g. 200ms.

> =&

Only safety-relevant sensors with positively-opening contacts may be used as sensors. Tow
actuators (e.g. contactors) should be used in the load circuit.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when

the actuator fails, either an alarm is automatically generated or the machine control initiates a

safe condition. Otherwise a second shutdown path is required.
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Safety relay

Function

Comments

3TK2825 +
3TK2830 +
3TK2825 +
3TK2825

Category 4 (acc. EN 954-1)
E-Stop Monitoring
Stop-Category O

E-Stop distributed over
several cabinets

8NO 6NC
Vs 24V DC
monitored start

cabinet 1

cabinet 2

cabinet 3
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L+(24V DC)

3TK2825-1BB40

L+(24V DC)
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Y33 Y34 Y43 yaq PE A2 14 24 34 a2 52
OO 0 0 0 0 0 0 0 0

3TK2830-1CB30

3TK2825-1BB40

O S e e e e e e ey
AT YAC Y1' Y1z Y21 Y22 12 23 33 41 51

| ]|
T

Y33 Y34 Y43 yaq PE A2 14 24 34 2 5
OO 0 0 0 0 0 0 O

3TK2825-1BB40

EMERGENCY STOP commanding devices are monitored by the 3TK2825 in cabinet 1: This is the
reason that the response times do not have to be added. The actuators are monitored by the
3TK28 in the same control cabinet.

> &

The 3TK2825 in cabinet 1 operates with a monitored start.
The 3TK2825 in cabinets 2 and 3 operate with an automatic start.
For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with positively-
opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2827 Category 2 (acc. EN 954-1) 2NO 2NOw TNC
E-Stop Monitoring Vs 24V DC
Stop-Category 0 and 1 monitored start
L+(24V DC)
‘_
A1 Y10 Y11 Y12 Y21 Y22 13 23 31 47 57
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Y33 Y34 PE A2 14 24 32 48 58 |

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments
3TK2827 Category 3/4 (acc. EN 954-1) 2NO 2NOw TNC
E-Stop Monitoring Vs 24V DC
Stop-Category 0 and 1 monitored start

A\

Y33 Y34

A1 Y10 Y11 Y12 Y21 Y22 13 23 31 47 57

SR s

1) HT

PE A2 14 24 32 48 58

3TK2827-1BB40

CICI® 1L

K1 K2 | K3 K4

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
The time-delayed outputs switch according to Category 3 in compliance with EN 954-1.
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Safety relay Function Comments

3TK2828 Category 2 (acc. EN 954-1) 2NO 2NOw TNC
Protective door monitoring Vs 24V DC
Stop-Category 0 and 1 auto start

L+(24V DC)

Il npn oo

A1 Y10 Y11 Y12 Y21 Y22 13 23 3 47 57

—/
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T
_/I’
L
3TK2828-1BB40

M K1l K2 K3

9 L]
L] (I) I

Tow actuators (e.g. contactors) should be used in the load circuit.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when
the actuator fails, either an alarm is automatically generated or the machine control initiates a
safe condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2828 Category 3/4 (acc. EN 954-1) 2NO 2NOw TNC
Protective door monitoring Vs 24V DC 1
Stop-Category 0 and 1 auto start
L+(24V DC)
TS
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L
e
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i
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bttty
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A1 Y10 Y11 Y12 Y21 Y22 13 23 31 47 57

b
[P

Y33 Y34 PE A2 14 24 32 48 58

3TK2828-1BB40

LICI® 1L

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

positively-opening contacts may be used as sensors.
The time-delayed outputs switch according to Category 3 in compliance with EN 954-1.

f Sensor cables must be routed so that they are protected; only safety-relevant sensors with
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Safety relay Function Comments

3TK2828 + Category 3/4 (acc. EN 954-1) 4NO 4NOw 1NC

Protective door monitoring Vs 24V DC
3TK2830 + Stop-Category 0 and 1 auto start
3TK2830

i

Y33 Y34 PE A1 14 24 32 48 58 51 52 A2 14 24 34 51 52 A2 14 24 34

3TK2828-1BB40
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3TK2830-1CB30
—_
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K1...K6

M KIW:‘] (?Kg‘j

QD

K5 K6

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection). Up to eight 3TK2830 expansion devices may be connected to an FK (enable
circuit) of the basic 3TK2821 device.

When several expansion devices are cascaded, the response times must be added.

When circuit faults are excluded — such as a P fault or a M fault — then it is permissible to
control an expansion device through one channel (cascading). This condition is always
fulfilled within a control cabinet or when connecting cables are routed in a protected fashion.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

> =&

3TK2830-1CB30
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Safety relay Function Comments

3TK2834 Category 4 (acc. EN 954-1) 2NO 2NC
Two hand Monitoring Vs 24V DC
Stop-Category 0 two hand operating

Type 1l C(EN 574)

L+(24V DC)

[] KKz Q0

Al Y11Y12 Y21Y22 Y23 13 23 31 41

1=t

17
]

3TK2834-1BB40

Y31 Y32 Y33 A2 14 24 32 42

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

When the pushbuttons are simultaneously actuated within 500 ms then the safety relay is
m switched-in.
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Safety relay Function Comments

3TK2834 + 3TK2823 Category 4 (acc. EN 954-1) 2NO 2NC

1 E-Stop and Two hand Vs 24V DC
Monitoring monitored start

Stop-Category O two hand operating

Type 1l C(EN 574)

L+(24V DC)

[ Ki..K2 IRl
|

A1 Y11Y12 13 23 Y33 A1 Y11Y12 Y21Y2 Y2 13 23 31 41
o 2 3
@ S
[an] [a]
@) )
N — _f <
™

R b ¥ 3

S g
E T‘\_-—_ x
= o

Y21 Y22 A2 14 24 Y34 Y31 Y32 Y33 A2 14 24 32 42

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
When the pushbuttons are simultaneously actuated within 500 ms then the safety relay is
switched-in.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

> =
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Safety relay Function Comments
3TK2834 Category 4 (acc. EN 954-1) 2NO 2NC
E-Stop and Two hand Vs 24V DC

A\

Monitoring
Stop-Category O

Type Ill C (EN 574)

L+(24V DC)

A1 Y11 Y12 Y21Y2 Y2 13 23 31 41
2 3
Y31 Y32 Y33 A2 14 24 32 42

monitored start
two hand operating

3TK2834-1BB40

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Two hand operating with E-STOP Monitoring.

When the pushbuttons are simultaneously actuated within 500 ms then the safety relay is

switched-in.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2834 + 3TK2835 Category 4 (acc. EN 954-1) 2NO 2NC
1 Two hand Monitoring with Vs 24V DC
run-on distance check two hand operating

Stop-Category O

Type Ill C (EN 574)

L+(24V DC)

O
Al Y11 Y12 Y21Y2 Y2 13 23 31 41 E A1 Y11 Y12 Y13Y14 13 23 33 41 Y21 Y22

o |

\ vV

_/r
D
|
~<
3TK2834-1BB40
3TK2835-1BB40

Y31 Y32 Y33 A2 14 24 32 42 Y31 Y32 Y33 Y34 A2 14 23 34 42

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

When the pushbuttons are simultaneously actuated within 500 ms then the safety relay is
m switched-in.
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3TK284.

Safety relays
with
electronic
outputs

-1



Safety relay Function Comments
3TK2840 Category 2 (acc. EN 954-1) 2NOel.
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start
L+(24V DC)
I o

> =

A1 Y33 Y11 Y12Y34

3TK2840-1BB40

Y20 Y21 A2 Y22 14 24 | | |

«{--[] K1

The output drivers (Sel) are only monitored via the external actuators —i.e. using the feedback
circuit (Y34). This is the reason that this device may only be used in conjunction with
positively-driven actuators.

Only safety-relevant sensors with positively-opening contacts may be used as sensors.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2840 Category 3 (acc. EN 954-1) 2NOel.
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start
L+(24V DC)
l on

A1 Y33 Y11 Y12Y34

3TK2840-1BB40

Y20 Y21 A2 Y22 14 24

|-1;

K1 K2

The output drivers (Sel) are only monitored via the external actuators — i.e. using the feedback

circuit (Y34). This is the reason that this device may only be used in conjunction with

positively-driven actuators.

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
A positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2840 Category 2 (acc. EN 954-1) 2NOel.
protective door Vs 24V DC
Monitoring auto start

> =&

Stop-Category O

L+(24V DC)

A1 Y33 Y11 Y12Y34

3TK2840-1BB40

Y20 Y21 A2 Y22 14 24

«{--[] <1

The output drivers (Sel) are only monitored via the external actuators —i.e. using the feedback
circuit (Y34). This is the reason that this device may only be used in conjunction with positively-
driven actuators.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the
actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2840 Category 3 (acc. EN 954-1) 2NOel.
protective door Vs 24V DC
Monitoring auto start

Stop-Category O

L+(24V DC)

Y33 Y11 Y12Y34

o

Y20 Y21 A2 Y22 14 24

Rl o

K1 K2

3TK2840-1BB40

The output drivers (Sel) are only monitored via the external actuators — i.e. using the feedback
circuit (Y34). This is the reason that this device may only be used in conjunction with
positively-driven actuators.

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2840 + Category 2 (acc. EN 954-1) 8NO
protective door Vs 24V DC
3TK2830 + Monitoring auto start
3TK2830 Stop-Category 0
L+(24V. DC)

I & il il

A1 Y33 Y11 Y12Y34 A1 43 44 13 23 33 A1 43 44 13 23 33

|

3TK2840-1BB40
—_—
—_
—_

3TK2830-1CB30
—_
—_
—_

Y20 Y21 A2 Y22 14 24 51 52 A2 14 24 34 51 52 A2 14 24 34

K6| K7 K8

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the
actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.

The output drivers (Sel) are only monitored via the external actuators — i.e. using the feedback
circuit (Y34). This is the reason that this device may only be used in conjunction with positively-
driven actuators.

3TK2830-1CB30
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Safety relay Function Comments

3TK2840 Category 3 (acc. EN 954-1) 2NOel.
Magnet sensor Monitoring Vs 24V DC
Stop-Category O auto start

L+(24V DC)

Y33 Y11 Y12Y34

o

Y20 Y21 A2 Y22 14 24

e | DW

K1 K2

3TK2840-1BB40

The output drivers (Sel) are only monitored via the external actuators — i.e. using the feedback
circuit (Y34). This is the reason that this device may only be used in conjunction with positively-
driven actuators.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the

actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2841 Category 2 (acc. EN 954-1) 2NQel
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start

L+(24V DC)

A1 1 Y32 Y11 Y12Y34

3TK2841-1BB40

Y35 Y21 A2 Y22 14 24

K1

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the

actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2841 Category 4 (acc. EN 954-1) 2NQel
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start

L+(24V DC)

AT 1 Y32 Y11 Y12Y34 |
=
[oa)
0
i
-
w
0
<
V] [VI| £ L]
’ iy
Y35 Y21 A2 Y22 14 24
M K1 K2

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

Q positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2841 Category 2 (acc. EN 954-1) 2NQel
protective door Vs 24V DC
Monitoring auto start

Stop-Category O

L+(24V DC)

........................................... 4 g‘K1

A1 1 Y32 Y11 Y12 Y34

3TK2841-1BB40

Y35 Y21 A2 Y22 14 24

K1

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the

actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments
3TK2841 Category 4 (acc. EN 954-1) 2NQel
protective door Vs 24V DC
Monitoring auto start

A

Stop-Category O

L+(24V DC)

>

A1

L

1 Y32 Y11 Y12Y34

Y35 Y21 A2 Y22 14 24

K2

3TK2841-1BB40

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault

detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2841 Category 4 (acc. EN 954-1) 2NOel.
Magnet sensor Monitoring Vs 24V DC
Stop-Category O auto start

]

S

by
%
S

L
L
e

4
o
5

iy

A1 1 Y32 Y11 Y12 Y34

L

3SE6604-2BA

Y35 Y21 A2 Y22 14 24

3TK2841-1BB40

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
A positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2841 Category 4 (acc. EN 954-1) 2NOel.
Light grid Monitoring Vs 24V DC
Stop-Category O auto start
Light grid

Type 4 (EN 61496-1)

L+(24V DC)
1Q +24v |——] +24v 1—I [:I
29 ov v Q 2—
3 ] 2 K1
9 I I O .
5 5 K2
6 [ 6
76 pEF— PEd 7 A1 1 Y32 Y11 Y12 Y34
L

Y35 Y21 A2 Y22 14 24

3TK2841-1BB40

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

Q positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2841 Category 3 (acc. EN 954-1) 2NOel.
safety mat Monitoring Vs 24V DC
Stop-Category O auto start
L+(24V DC)
L
| 1K1...K2
A1 1 Y32 Y11 Y12 Y34
safety mat | =
m
<
X
M| p=
™
Y35 Y21 A2 Y22 14 24
M K1 K2

Category 3 according to EN 954-1 of this circuit is as a result of the safety mat.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay

Function

Comments

3TK2841 +
3TK2830

Category 4 (acc. EN 954-1)
protective door
Monitoring
Stop-Category O

L+(24V DC)

2NOel 5NC 1 signal lamp
Vs 24V DC
auto start

v

o
S
o,

&,

33
O

|

I

|

|

&

S
S
fatatytytats

<
S

s
FIHS

[:
-
K
b

&

N H

A1 1 Y32 Y11 Y12 Y34

Y35 Y21 A2 Y22 14 24

3TK2841-1BB40

A1

51

LA

\
(1 1)

K1 K2[[]

43 44 13 23 33

—.
—.
3TK2830-1CB30

52 A2 24 34

K3| K4

detection).

i |
A\

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2841 + Category 4 (acc. EN 954-1) 2NQel 6NO

protective door Vs 24V DC
3TK2830 + Monitoring auto start
3TK2830 Stop-Category 0

L+(24V. DC)

00 il

Y32 Y11 Y12 Y34

Al @44 13 23 33 A1 @44 13 23 33
5 5

\ R
adlE |17 V17 0

Y35 Y21 A2 Y22 14 24 51 52 A2 14 24 34 51 52 A2 24 34

3TK2841-1BB40
—
—

3TK2830-1CB30

M K|1:J] K|2:l] KEJ]KEJ]KEJ] K%lj K7| Ks8| |Kn

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

f positively-opening contacts may be used as sensors.

3TK2830-1CB30
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Safety relay Function Comments

3TK2841 + Category 4 (acc. EN 954-1) 2NOel 6NO 1NC

E-Stop Monitoring Vs 24V DC

3TK2856 Stop-Category 0 monitored Start
L+(24V DC)

|

A1 1 Y32 Y11 Y12Y34 At A2 1 2 3 4 A1 A2 13 23 33 43 53 83 71

Y35 Y21 A2 Y22 14 24

3TK2841-1BB40
_/
_/
_/
_/
_/
~F

14 24 34 44 54 84 T2

K2 Kn

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2841 + Category 4C:acc. EN 954-1) 2N0e\|/62140\; gg
protective door s
3TK2856 Monitoring auto start

Stop-Category O

L+(24V DC)

— >
—
—
—
—J
—
—J
—
—J
—
—
—
—J
—
—J
—
—J

A1

1 Y32 Y11 Y12Y34

Y35 Y21 A2 Y22 14 24 14 24 34 44 54 84 T2

3TK2841-1BB40

_/

_/

_/

_/

_/

~F
3TK2856-1BB40

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

f positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2841 + Category 4C:acc. EN 954-1) 2':'/0;I43\';lgtcv
protective door s
3TK2857 Monitoring auto start

Stop-Category 0 and 1

A1l 1 Y32 Y11 Y12Y34 Al A2 1 2 3 4 A1 A2 13 23 33
o (@]
<t
& 0
m m
& &
N )— - N
ml] i ﬁ ﬁ S
= ™
Y35 Y21 A2 Y22 14 24 14 24 34
M K1 Kn

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

A
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Safety relay Function Comments
3TK2841 + Category 2 (acc. EN 954-1) 6NOQe!
E-Stop Monitoring Vs 24V DC

3TK2841 +
3TK2841

Stop-Category O

3 Switchboards
3 E-Stop

When an E-Stop button is
pressed, all of the 3TK28
devices in the switchboard

shut down.

monitored start

L+(24V DC)

I B

Y35 Y21 A2 Y22 14 24

M K1] K2

A1 1 Y32 Y11 Y12 Y34

3TK2841-1BB40

K3
K4

K5
K6

K3| K4

A1 1 Y32 Y11 Y12 Y34

Y35 Y21 A2 Y22 14 24

3TK2841-1BB40

A1 1 Y32 Y11 Y12 Y34

Y35 Y21 A2 Y22 14 24

3TK2841-1BB40

K5] K6

cabinet 1

cabinet 2

cabinet 3

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when

the actuator fails, either an alarm is automatically generated or the machine control initiates a

safe condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments
3TK2841 + Category 4 (acc. EN 954-1) 6NOQe!
E-Stop Monitoring Vs 24V DC
3TK2841 + Stop-Category 0 monitored start
3TK2841
3 Switchboards
3 E-Stop 2
When an E-Stop button is
pressed, all of the 3TK28
devices in the switchboard
shut down.
cabinet 1 cabinet 2 cabinet 3
L | |
f Y oy
L+(24V DC)
K3 K5
K4 K6
A1 1 Y32 Y11 Y12 Y34 A1 1 Y32 Y11 Y12 Y34 A1 1 Y32 Y11 Y12 Y34
o o o
< < <t
[an] [an] om
a @ @
3 3 3
N AN AN
MM < V] V] = V] V] <
Y35 Y21 A2 Y22 14 24 Y35 Y21 A2 Y22 14 24 Y35 Y21 A2 Y22 14 24

=%

77

K1 K2

K3 K4

K5 K6

> =

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2842 Category 2 (acc. EN 954-1) TNOel TNQel tv
E-Stop Monitoring Vs 24V DC
Stop-Category 0 and 1 monitored start

L+(24V DC)

A1 1 Y32 Y11 Y12 Y34

V][V
t

Y35 Y21 A2 Y22 14 28

3TK2842-1BB41/2/4

maiy

FU

[ ]K

©=

The controller enable of the frequency inverter is controlled directly — and the power contactor,
with a time delay.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the
actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2842 Category 4 (acc. EN 954-1) TNOel TNQel tv
E-Stop Monitoring Vs 24V DC
Stop-Category 0 and 1 monitored start

L+(24V DC)

A1 1 Y32 Y11 Y12 Y34

K1 F

V]V |
5 B

\
Y35 Y21 A2 Y22 14 28

M KI;ZT:]KZ @

3TK2842-1BB41/2/4

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

The controller enable of the frequency inverter is controlled directly — and the power
contactor, with a time delay.
For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
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Safety relay Function Comments

3TK2842 Category 2 (acc. EN 954-1) TNOel TNQel tv
protective door Vs 24V DC
Monitoring auto start

Stop-Category 0 and 1

L+(24V DC)

L K1

A1 1 Y32 Y11 Y12 Y34

V] [V
tv

Y35 Y21 A2 Y22 14 28

3TK2842-1BB41/2/4

i

FU

y [ Ik @

The controller enable of the frequency inverter is controlled directly — and the power contactor,
with a time delay.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the
actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.
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Safety relay

Function

Comments

3TK2842

A

Category 4 (acc. EN 954-1)
protective door
Monitoring
Stop-Category 0 and 1

L+(24V DC)

L

¥

L
L

S
o?:?: i

S0

!

L
L

SIS
&
os

Teletetel
S

A1 1 Y32 Y11 Y12 Y34

B
A 01
i
e,

MM
tv

Y35 Y21 A2 Y22 14 28

K1

A
M.

3TK2842-1BB41/2/4

K1

K2

=

M K1

K2

.

1NOel TNOel tv
Vs 24 V DC
auto start

The controller enable of the frequency inverter is controlled directly — and the power

contactor, with a time delay.

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault

detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
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Safety relay

Function

Comments

3TK2842

Category 4 (acc. EN 954-1)
Magnet sensor Monitoring
Stop-Category 0 and 1

L+(24V DC)

o

2]
—
—

5]
S
5
st I

]

[

L

{]
[
-

::
::
L

2%
betetels
2525
52525
55
A

e
s
s
s
%

AL

3SE6604-2BA

Y35 Y21 A2 Y22 14 28

A1 1 Y32 Y11 Y12 Y34

V|V
t

}k'é

3TK2842-1BB41/2/4

1NOel TNOel tv
Vs 24 V DC
auto start

K1

K2

=

M K1

K2

The controller enable of the frequency inverter is controlled directly — and the power

contactor, with a time delay.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2842 Category 4 (acc. EN 954-1) TNOel TNQel tv
Light grid Monitoring Vs 24V DC
Stop-Category 0 and 1 auto start
Light grid

Type 4 (EN 61496-1)

L+(24V DC)
10 +24v — +24v 1—I []
2 ov oV 2 =
I:a | 3 K1
4 — 4 — :
o || ¢ K2
6 6
15 RN S R AT 7 Y32 Y11 Y12 Y34 | &
N
b et
~
e}
o0
b
&
V]IV & ||
t = [
Y35 Y21 A2 Y22 14 28 | @ K2 ‘]‘ﬂ

M Kl;:”: K2 @

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

The controller enable of the frequency inverter is controlled directly — and the power
contactor, with a time delay.
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Safety relay Function Comments
3TK2842 Category 3 (acc. EN 954-1) TNOel TNOel tv
Safety mat Monitoring Vs 24V DC
Stop-Category 0 and 1 auto start
L+(24V DC)
- K1
[ R
| 7 K2
safety mat Al 1 Y32 Y11 Y12 Y34
AN
A
[0a)
M
4
PRI
KT VY
Y35 v21 A2 v22 14 28 | & K2 ‘]ﬂ
ﬂ l ' - FU
CIC
M K1 K2

Category 3 according to EN 954-1 of this circuit is as a result of the safety mat.
The controller enable of the frequency inverter is controlled directly — and the power

contactor, with a time delay.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts m

ay be used as sensors.
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Safety relay Function Comments
3TK2842 + Category 4 (acc. EN 954-1) 4NO 4NOw

protective door Vs 24V DC
3TK2830 + Monitoring auto start

3TK2830

L+(24V DC)

Stop-Category 0 and 1

4

R

o

_'f_ Al 1 v32 11 vz vaa | A1 43 44 13 23 33 Al 43 44 13 23 33
q - K C_4 =
3 & 3
: BRI )V
) 3 o
S @ %
VIVl § N g
N < ¥
t] £ ® k5
Y35 Y21 A2 Y22 14 28 ™ 51 52 A2 14 24 34 51 52 A2 14 24 34
| |
For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).
Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay

Function

Comments

3TK2842 +
3TK2841

L+(24V DC)

Category 4 (acc. EN 954-1)

protective door

Monitoring

Stop-Category 0 and 1

With interlocking, type-

controlled

open door

i [x

@ @ I-\?‘ON

K2

]

A1 1 Y32 Y11 Y12 Y34

[v] (V]
t

v
Y35 Y21 A2 Y22 14 28

|

3TK2842-1BB41/2/4

A1 1 Y32 Y11 Y12 Y34

Y35 Y21 A2 Y22 14 24

detection).

3TK2841-1BB40

2N0el 1N0el tv
Vs 24 V DC
monitored start

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

The tumbler mechanism of the position switch - interlocked with solenoid - is controlled with
a time delay. For Category 4, it is not permissible to connect several position switches in series
to implement a protective door monitoring function (due to an inadequate level of fault
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3TK2845

Safety relays
with
relays and electronic
outputs

00000000000000
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Safety relay Function Comments

3TK2845 Category 2 (acc. EN 954-1) 2NO 2NOQel 1Mel
E-Stop and protective door Vs 24V DC
Monitoring manual start

Stop-Category O

Key-operated switch, that
jumpers the protective door
for the service mode

L+(24V DC)

e

A1 Y41 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22

3TK2845-1BB40

O~ | I/’/‘II:Yj |/'/‘II:Yj

& )] 13 14 24 Y72 Y82 A2 33 34 44 Y34 Y64 52

=l el
5 o,

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.

Using this circuit example, Category 2 according to EN 954-1 can only be fulfilled, if, when the
actuator fails, either an alarm is automatically generated or the machine control initiates a safe
condition. Otherwise a second shutdown path is required.
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Safety relay Function Comments

3TK2845 Category 4 (acc. EN 954-1) 2NO 2NOQel 1Sel
E-STOP and Protective Vs 24V DC
door Monitoring monitored start

Stop-Category O

Key-operated switch, that
jumpers the protective door
for the service mode

L+(24V DC)

A1 Y41 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22

3TK2845-1BB40

O~ N I:Yj gl I:Yj

&\ 3] 13 14 24 Y72 Y82 A2 33 34 44 Y34 Y64 52

oy
o

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

-
e
AR,

o

K1

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

> =
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Safety relay Function Comments

3TK2845 Category 2 (acc. EN 954-1) TNO TNQel / TNOtv TNQel tv
E-Stop and protective door /1Sel
Monitoring Vs 24V DC
Stop-Category 0 and 1 manual start

Key-operated switch, that
jumpers the protective door
for the service mode

L+(24V DC)

'®

A1 Y41 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22 X

AN

~—

<

o

(a8]

h w

S ;

v

i | 3

s 8 " I:Yj r &] =

& 3] 13 14 24 Y72 Y82 A2 37 38 48 Y34 Y64 52 ™
1
[
ol [P

h

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay

Function

Comments

3TK2845 Category 4 (acc. EN 954-1)

E-Stop and protective door
Monitoring
Stop-Category 0 and 1

Key-operated switch, that
jumpers the protective door
for the service mode

L+(24V DC)

A1 Y21 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22
" I:Yj 1 I:Yj
D24 13 14 24 Y72 Y82 A2 37 38 48 Y34 Y64 52
[ZH\
o ‘az
[\ A ON K4
1 I
KT
! A

> ¢F

55 i

M K1 K2

il

K4

TNO 1NOel / TNOtv TNOQel tv
I1 Sel
Vs 24 V DC
monitored start

®

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
For Category 4, it is not permissible to connect several position switches in series to

implement a protective door monitoring function (due to an inadequate level of fault

detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

positively-opening contacts may be used as sensors.

SIRIUS Safety
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Safety relay Function Comments

3TK2845 + Category 4 (acc. EN 954-1) 2NO 2NOel 1Sel
E-Stop and Light grid Vs 24V DC
3TK2841 Monitoring monitored start

Stop-Category O

Key-operated switch, that
bypasses the light grid type
4 (EN 61496-1) for service
operation

3TK2841

Y22 14 24
1 +\2/4 +\2/4 1 —
2 3 - 3 2
I:s 3
4 — 4
5 5
6 6 A1 Y41 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22
70 PEf[—] PEQ7

3TK2845-1BB40

I~ ™ @ l"/‘l I:Yj

&3\ S] 13 14 24 Y72 Y82 A2 33 34 44 Y34 Y64 52

A ol

B8, po. | o

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2845 + Category 4 (acc. EN 954-1) TNO TNQOel / TNOtv TNQel tv
E-Stop and Light grid /1Sel
3TK2841 Monitoring Vs 24V DC
Stop-Category 0 and 1 monitored start

Key-operated switch, that
bypasses the light grid type
4 (EN 61496-1) for service
operation

L+(24V DC) 3TK2841

[ Y22 14 24
1 +\2/4 I +\2/4 1=
Sl el | | | eed )
[3 3
4 1 4
5 || 5
6 6 A1 Y41 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22
7 PE[T | PEO7

&

3TK2845-1BB41/2/4

O~ g @ r &]

13 14 24 Y72 Y82 A2 37 38 48 Y34 Y64 52

K3 F

I
2 |
@ L m =

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

22
.
A

=

K1
K2

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

> =
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Safety relay Function Comments
3TK2845 + Category 2 (acc. EN 954-1) TNO 2NQel / TNOtv TNQel tv
E-Stop and protective door /1Sel
3TK2841 Monitoring Vs 24V DC
Stop-Category 0 and 1 manual start
Key-operated switch, that
jumpers the protective door
for the service mode
L+(24V DC) OFF

| pp————— |  S——— |
A1 Y41 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22 § A1 1 Y32 Y11 Y12 Y34
= S
< [a1]
[aa] [an]
m ~
- -
Y S z
[ee] N
N X
v . X MM =
(R T — — g ®
g 13 14 24 Y72 Y82 A2 37 38 48 Y34 Y64 52 Y35 Y21 A2 Y22 14 24
\ F K1
N oﬁ]

® .

K2
||| FU
L E Gl |

The tumbler mechanism of the position switch - interlocked with solenoid - is controlled with
a time delay.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2845 + Category 4 (acc. EN 954-1) TNO 2NQel / TNOtv TNQel tv

E-Stop and protective door /1Sel
3TK2841 Monitoring Vs 24V DC

Stop-Category 0 and 1

Key-operated switch, that
jumpers the protective door
for the service mode

L+(24V DC) OFF

monitored start

®
>

E B

A1 Y41 Y42 Y65 Y51 Y52 1 Y11 Y12 Y35 Y21 Y22 A A1 1 Y32 Y11 Y12 Y34
N
<
[an]
o |
@
«
- i S : ll
’—‘T — | =
& 13 14 24 Y72 Y82 A2 37 38 48 Y34 Y64 52 ® Y35 Y21 A2 Y22 14 24
K1
e H—ﬂ on
1y B -
\ﬁ_\ FU
@ M KI1:[:I K2 K3[ [ka
The tumbler mechanism of the position switch - interlocked with solenoid - is controlled with
a time delay. Two load contactors in a cabinet for Category 4 acc. to EN 954-1 may be
connected to an enable circuit (a short-circuit fault can be excluded).
For Category 4, several EMERGENCY STOP commanding devices may be connected in series.
For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).
Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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3TK285.

Safety relays
with
auxiliary relays
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Safety relay Function Comments
3TK2850 Category 2 (acc. EN 954-1) 3NO
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start
Signaling using SIRIUS
accessories
L+(24V DC

AT A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 AT A2 13 33 43] _

=

m

m

BRI E

0

o0

AN

BRI

|_

(ap]

14 34 44
M K1

positively-opening contacts may be used as sensors.

Q Sensor cables must be routed so that they are protected; only safety-relevant sensors with

SIRIUS Safety Integrated  Application Manual = S.I.LA.M. —
Edition 07/2005



Safety relay Function Comments
3TK2850-1LA20 Category 2 (acc. EN 954-1) 3NO
E-Stop Monitoring Vs 230V AC

Stop-Category O

L (230V AC)

monitored start

Signaling
using SIRIUS accessories

Il

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 1

14

K1

—/
—/
3TK2850-1AL20

34 44

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2850 Category 2 (acc. EN 954-1) 3NO
protective door Vs 24V DC
Monitoring auto start

Stop-Category O

Signaling
using SIRIUS accessories

L+(24V DC

Il Igini

4

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 33 43

—_—.

—_—

—_—.
3TK2850-1BB40

14 34 44

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2850 Category 3 (acc. EN 954-1) 3NO
E-Stop Monitoring Vs 24V DC

Stop-Category O

monitored start

Signaling
using SIRIUS accessories

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1

A2 13 33 43

o

v

m

m

(o]

[e0)

Q)]

A

I—

™
14 34 44
K1 K2

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2850 + Category 3 (acc. EN 954-1) 6NO
3TK2830 E-Stop Monitoring Vs 24V DC

Stop-Category O

L+(24V DC)

monitored start

Signaling
using SIRIUS accessories

i ol naot

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 33 43

-
—.
3TK2850-1BB40

14 34 44

A1 43 44 13 23 33

L5 ‘

\
TR

51 52 A2 14 24 34

—_—
—_—
3TK2830-1CB30

K1 | K2

ol

|Ka|Ks| | Ke

Sensor cables must be routed so that they are protected; only safety-relevant sensors with

A positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2850 + Category 3 (acc. EN 954-1) 10S
3TK2830 + E-Stop Monitoring Vs 24V DC

Stop-Cat 0
3TK2830 opTatEaen

monitored start

Signaling
using SIRIUS accessories

.
—
3TK2850-1BB40

—_
—_—
—_

M\

14 34 44 51

K1[K2 KI3:|:|

1
O O e e e e e
A1 A2 Y11 Y12 Y20 Y21Y22 Y33 Y34 A1 A2 13 33 43 A1 43 44 13 23 33 A1 43 44 13 23
—

\

)
AR

.
—
3TK2830-1CB30

52 A2 14 24 34 51 52 A2 14 24 34

33
o
[s2]
omn
O
\ S
[s2]
[ee]
N
\ J
|_
[sp]
K10

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

SIRIUS Safety Integrated  Application Manual — S.I.A.M. —
Edition 07/2005



Safety relay Function Comments

3TK2850 + Category 3 (acc. EN 954-1) 8S 1NC
E-Stop Monitoring Vs 24V DC

3TK2856 Stop-Category 0 monitored start
Signaling

using SIRIUS accessories

L+(24V DC)

OO ® OO O O O
A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 33 43 Al A2 1 2 3 4 A1 A2 13 23 33 43 53 83 71
3 3
[oa} m
g LB
iy ‘T
IR E RRRRRNL
© ©
N N
X X
& &
14 34 44 14 24 34 44 54 84 72
K1 ] K2 K3 K4 | K5[K6| K7 K8

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2850 Category 3 (acc. EN 954-1) 3NO
protective door Vs 24V DC
Monitoring auto start

Stop-Category O

Signaling
using SIRIUS accessories

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 33 43

—
—
3TK2850-1BB40

b

34 44

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2850-1LA20 Category 3 (acc. EN 954-1) 3NO
Magnet sensor Monitoring Vs 230V AC

Stop-Category O auto start

Signaling

using SIRIUS accessories

L (230V AC)
————-
O0————
X A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 13 33 43
3 3
ps |
@ <
ﬁ N
i IR
o 0]
AN
N
|_
(s2]
14 34 44
K1| K2

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2851 Category 2 (acc. EN 954-1) 2NO 1NC
E-Stop Monitoring Vs 24V DC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 31 43

—/

~F

—/
3TK2851-1BB40

14 32 44

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2851 Category 2 (acc. EN 954-1) 2NO 1NC
protective door Vs 24V DC
Monitoring auto start
Stop-Category O
Signaling
using SIRIUS accessories
L+(24V DC
A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 31 43) _
=
0a]
m
N
o0
AN
\ ¢
|_
o
14 32 44
M K1

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2851 Category 3 (acc. EN 954-1) 2NO 1NC
E-Stop Monitoring Vs 24V DC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 31 43 o
q—
[a1]
om
h
1
Ioe)
N
\ ¢
|—
T
14 32 44
k2 [

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2851 Category 3 (acc. EN 954-1) 2NO 1NC
protective door Vs 24V DC
Monitoring auto start

Stop-Category O

Signaling
using SIRIUS accessories

ettty

SSalalalals

ESalalalals.
SN

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 31 43

—/

~F

—/
3TK2851-1BB40

o or
14 32 44 r( r

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2851-1LA20 Category 3 (acc. EN 954-1) 2NO 1NC
Magnet sensor Monitoring Vs 230V AC

Stop-Category O auto start

Signaling

using SIRIUS

accessories

L (230V AC)

O-———
O-———
g A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 13 31 43
a8 Q
= bl
3 <
L il
i \ 1) 5
(4p] [e0)
8 || ]
\ |_ K1 D“r“-(“r
o
14 32 44
N K1[ K2

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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4

Safety relay Function Comments
3TK2852 Category 2 (acc. EN 954-1) 6NO 1NC
E-Stop Monitoring Vs 24V DC
Stop-Category 0 monitored start
Signaling
using SIRIUS accessories

L+(24V DC)

Il

A1

A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1

A2

\
\

K1

K2

13 23 33 43 53 71 83
o
q—
0
0
Yol
e8]
AN
N4
|_
™
14 24 34 44 54 72 84
K3| K4] K5 K6

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2852 Category 2 (acc. EN 954-1) 6NO 1NC
protective door Vs 24V DC
Monitoring auto start

Stop-Category O
Signaling

L+(24V DC)

using SIRIUS accessories

IS

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1

A2

14

K1

13 23 33 43 53 71 83
o
<
[oa)

1E
RRRNIN
0
0
AN
=
™
24 34 44 54 72 84
K2[ K3| K4] K& K6

positively-opening contacts may be used as sensors.

Q Sensor cables must be routed so that they are protected; only safety-relevant sensors with
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4

Safety relay Function Comments

3TK2852 Category 3 (acc. EN 954-1) 6NO 1NC
E-Stop Monitoring Vs 24V DC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

L+(24V DC)

[ | 0o Qo

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 23 33 43 53 71 83

__—
__—
__—
—_—
__—
~F
__—
3TK2852-1BB40

14 24 34 44 54 72 84

K1] K2| K3] K4[ K5 K6

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2852 Category 3 (acc. EN 954-1) 6NO 1NC
protective door Vs 24V DC
Monitoring auto start

Stop-Category O
Signaling

L+(24V DC)

using SIRIUS accessories

S A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1

A2

13

\
\

14

K1

23 33 43 53 71 83
24 34 44 54 72 84
K2]K3]K4]|K5 _ K6

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2852 Category 3 (acc. EN 954-1) 6NO 1NC
Magnet sensor Monitoring Vs 24V DC

Stop-Category O auto start

Signaling

using SIRIUS accessories

A1 A2 Y11 Y12 Y20 Y21 Y22 Y33 Y34 A1 A2 13 23 33 43 53 71 83

<
m
o
<
o
©
©
(1]
(99}
I

—_—
.
.
.
.

~F
.

3TK2852-1BB40

14 24 34 44 54 72 84

M K1] K2[K3[K4| K5 K6

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2853 Category 2 (acc. EN 954-1) 3NO 1NQel
E-Stop Monitoring Vs 24V DC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

L+(24V DC)

Il

A1 A2 1 2 Y11 Y12 Y35Y21 Y22 Y32 Y33 Y34 3 4 A1 A2 13 23 33

—/
—/
3TK2853-1BB40

14 24 34

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2853 Category 2 (acc. EN 954-1) 3NO 1NQel
protective door Vs 24V DC
Monitoring auto start

Stop-Category O

Signaling
using SIRIUS accessories

L+(24V DC)

A1 A2 1 2 Y11 Y12Y35Y21 Y22 Y32 Y33Y34 3 4 A1 A2 13 23 33

|
)
L]

M K1

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2853 Category 4 (acc. EN 954-1) 3NO 1NQel
E-Stop Monitoring Vs 24V DC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

L+(24V DC)

Il

Al A2 1 2 Y11 Y12 Y35 Y21 Y22 Y32 Y33Y34 3 4 A1 A2 13 23 33

—/
—/
3TK2853-1BB40

K1 L7t
14 24 34

K1] K2

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2853 Category 4 (acc. EN 954-1) 3NO 1NQel
protective door Vs 24V DC
Monitoring auto start

Stop-Category O

Signaling
using SIRIUS accessories

L+(24V DC)

]

Al A2 1 2 Y11 Y12Y35 Y21 Y22 Y32 Y33Y34 3 4 A1 A2 13 23 33

_/
_/
3TK2853-1BB40

14 24 34

K1[ K2

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
A positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3TK2853 Category 4 (acc. EN 954-1) 3NO TNOQel
Magnet sensor Monitoring Vs 24V DC

Stop-Category O auto start

Signaling

using SIRIUS accessories

L+(24V DC)

]

T,

70707 )
0’0’0’:
5

itetatyny!
52525
Tetely!
il
—
AN
- -
—
—J
—
—J
—
—J

T

5
betetelets!

’v
5

5%
”ff:
el

52505545
ettty

o
o
<
<

[

v’v
35
e
%%

v
:

&
T
s

o
&
%
o
o
)
5]

Al A2 1 2 Y11 Y12 Y35 Y21 Y22 Y32 Y33Y34 3 4 A1 A2 13 23 33

3SE6604-2BA [J

3TK2853-1BB40

14 24 34

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2853 Category 4 (acc. EN 954-1) 3NO TNOQel
Light grid Monitoring Vs 24V DC
Stop-Category O auto start
Signaling
using SIRIUS accessories
L+(24V DC)
K1
ge B o § Il [ 10
2 oV ovVyY 22— : K2
[3 3
4 4
5 5
° e j Al A2 1 2 Y11 Y12 Y35 Y21 Y22 Y32 Y33Y34 3 4 A1 A2 13 23 33
7 PE
14 24 34
M K1[K2

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

3TK2853-1BB40
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Safety relay Function Comments

3TK2853 Category 3 (acc. EN 954-1) 3NO 1NQel
Safety mat Monitoring Vs 24V DC

Stop-Category O auto start

Signaling

using SIRIUS accessories

L+(24V DC)

7 I RE Tm

A1 A2 1 2 Y11 Y12 Y35Y21 Y22 Y32 Y33Y34 3 4 A1 A2 13 23 33

o
=
m
m
5
0
e}
N
X
|_
™

14 24 34

safety mat

Category 3 according to EN 954-1 of this circuit is as a result of the safety mat.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
A positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3TK2853 + Category 4 (acc. EN 954-1) 9NO 1NOel
E-Stop Monitoring Vs 24V DC

3TK2856 Stop-Category 0 monitored start
Signaling

4

L+(24V DC)

using SIRIUS accessories

i

A1 A2 1 2 Y11 Y12 Y35 Y21 Y22 Y32 Y33Y34 3 4 A1 A2 13 23 33 Al A2 1 2 3 4 A1 A2 13 23 33 43 53 83 71

L

IRRRRR

14 24 34 14 24 34 44 54 84 72

~F

—

—

—
3TK2853-1BB40

K1] K2]| K3 K4] K5] K6{ K7] K8

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay

Function

Comments

3TK2853 +
3TK2857

L+(24V DC)

Category 4 (acc. EN 954-1)
protective door
Monitoring
Stop-Category O

3NO TNOQOel 3NOtv
Vs 24V DC
auto start

Signaling
using SIRIUS accessories

!
e

L
L
e

2y

5
S

S
S,

Tlelelete!
cSabyhytal

i
i

K1[K2] K3

3TK2853-1BB40

A1 A2 1 2 3 4 A1 A2 13 23 33

:
o

14 24 34

K4] K5| K6

detection).

i |
A\

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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3RA71.

Safe
load feeders
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Safety relay Function Comments

3RA710-...-0AL2 Category 2 (acc. EN 954-1) 3NO
E-Stop Monitoring Vs 230V AC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

L (230V AC)

Il

A1 A2 Y11 Y12 Y20 Y21Y22 Y33 Y34 L1 L2 L3

3RA7102-1CA26-0AL2

3
I:)L/_/_

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3RA710-...-0AL2 Category 2 (acc. EN 954-1) 3NO
protective door Vs 230V AC
Monitoring auto start

Stop-Category O

Signaling
using SIRIUS accessories

L (230V AC)

i
>

A1 A2 Y11 Y12 Y20 Y21Y22 Y33 Y34 L1 L2 L3
IR

L
]

1> > >

|
il

 —i

3RA7102-1CA26-0AL2

—_

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3RA710-...-0AL2 Category 3 (acc. EN 954-1) 3NO
E-Stop Monitoring Vs 230V AC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

L (230V AC)

Il

A1 A2 Y11 Y12 Y20 Y21Y22 Y33 Y34 L1 L2 L3
IR

P

1>> > >

|
1)

- O]

Q Sensor cables must be routed so that they are protected; only safety-relevant sensors with

3RA7102-1CA26-0AL2

—_

positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3RA710-...-0AL2 Category 3 (acc. EN 954-1) 3NO
protective door Vs 230V AC
Monitoring auto start

Stop-Category O

Signaling
using SIRIUS accessories

L (230V AC) @

A1 A2 Y11 Y12 Y20 Y21Y22 Y33 Y34 L1 L2 L3

1I>> > I>>

3RA7102-1CA26-0AL2

|
)

W —i

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3RA710-...-0AL2 Category 3 (acc. EN 954-1) 3NO
Magnet sensor Monitoring Vs 230V AC

Stop-Category O auto start

Signaling

using SIRIUS accessories

L (230V AC)

)

!
I
I

A1 A2 Y11 Y12 Y20 Y21Y22 Y33 Y34 L1 L2 L3

3SE6604-2BA L
3
)
N

3RA7102-1CA26-0AL2

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3RA711 Category 2 (acc. EN 954-1) 3NO TNOQel
E-Stop Monitoring Vs 24V DC

Stop-Category O

L+(24V DC) motor

Il

monitored start

Signaling
using SIRIUS accessories

<
A1 A2 1 2 Y11 Y12Y35Y21 Y22 Y32 Y33 Y34 3 4 A L L2 L3 ?l%
NN S
L-é ?? ©
H A
1> 1> I>> [ <C
O
)
N
~
<~
N~
<
o
™
M
Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3RA711 Category 2 (acc. EN 954-1) 3NO TNOQel
protective door Vs 24V DC
Monitoring auto start

Stop-Category O
Signaling
using SIRIUS accessories

L+(24V DC) _ motor

on/off

4

A1 A2 1 2 Y11 Y12 Y35Y21 Y22 Y32 Y33 Y34 3 Al A2 |1

L2 L3

3RA7112-1CA26-0AB4

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments

3RA711 Category 4 (acc. EN 954-1) 3NO 1NQel
E-Stop Monitoring Vs 24V DC

Stop-Category 0 monitored start

Signaling

using SIRIUS accessories

L+(24V DC) motor
[:I on/off

L
]

1> 5> >

3RA7112-1CA26-0AB4

For Category 4, several EMERGENCY STOP commanding devices may be connected in series.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
A positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3RA711 Category 4 (acc. EN 954-1) 3NO 1NQel
protective door Vs 24V DC
Monitoring auto start

Stop-Category O
Signaling
using SIRIUS accessories

L+(24V DC) motor

[

TR

]
2
4
<
%

e
%
i
00
0’0:0
it

i,
e
03
&5
e
'

L
KR
betetely!
betetely!
betetels
R

N

e

355

355
tetelatels

L
L

S o
25525
O

L
L
L
o

] on/off

P
e

4 A1 A2 |1

2 Y11 Y12Y35Y21 Y22 Y32 Y33 Y34 3

L2 L3

For Category 4, it is not permissible to connect several position switches in series to
implement a protective door monitoring function (due to an inadequate level of fault
detection).

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.

3RA7112-1CA26-0AB4
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Safety relay Function Comments
3RA711 Category 4 (acc. EN 954-1) 3NO 1NQel
Magnet sensor Monitoring Vs 24V DC

Stop-Category O auto start

Signaling

L+(24V DC)

]

l:l._____ _______

o

T ]
ettty
SIS
)
s I ey
—

’v

&5
iy
%
S

L

L
L
L
’ 4

i %
ST
050505050
ST
ettt

’v

&
iy
o
L

Y’Y
e
S5
[ |
I
I

T
e
2525
55
25
b

W

555
L0505
205
il

3SE6604-2BA

A1 A2 1 2 Y11 Y12 Y35 Y21

Y22 Y32 Y33 Y34 3

using SIRIUS accessories

4 A1 A2 L1

L2 L3

La

)
1> > I>>

3RA7112-1CA26-0AB4

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3RA711 Category 3 (acc. EN 954-1) 3NO 1NQel
Safety mat Monitoring Vs 24V DC

Stop-Category O auto start

Signaling

2

Y11 Y12 Y35 Y21 Y22 Y32 Y33 Y34 3

safety mat

4

using SIRIUS accessories

A1 A2 11 L2 L3

ERE

1> 5> [>>

3RA7112-1CA26-0AB4

Category 3 according to EN 954-1 of this circuit is as a result of the safety mat.

Sensor cables must be routed so that they are protected; only safety-relevant sensors with
A positively-opening contacts may be used as sensors.
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Safety relay Function Comments
3RA711 Category 4 (acc. EN 954-1) 3NO 1NQel
Light grid Monitoring Vs 24V DC
Stop-Category O auto start
Signaling
Light grid using SIRIUS accessories
Type 4 (EN 61496-1)
L+(24V DC) motor
_, [] on/off

2 ov oV

2

Y11 Y12 Y35Y21 Y22 Y32 Y33 Y34 3

4 A1 A2 11 L2 L3

Lo
]

> I I>>

positively-opening contacts may be used as sensors.

Q Sensor cables must be routed so that they are protected; only safety-relevant sensors with
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Safety relay

Function Comments

3RA711 +
3RA712 +
3TK2841 +
3TK2853

E-STOP

protective door 2

@

w

2 VA1 Y12 VAR Y21 Y22 V3D VA3 Va4 3

protective door 1

W

m

yaVC-92VOI-TLLLVYE

Category 4 (acc. EN 954-1)
E-STOP Monitoring
Protective door Monitoring
Stop-Category 0

Vs 24V DC
autostart

Motor

Signalling
using
SIRIUS accessories

L+(24V DC)

e

Sty

5 %)

0vEE | -€G8TMLE

paVC-92vO1-2ZLLVHE

|
\
1

4 Kt A2 12 23 a3

Motor

L+(24V DC)

P8VvC-92V01-221 Ve

1 +(24V DO

Motor

0vgE - L¥8TILE

L+(24V DC)

1+(24V DG)

Mator
it is not permissible to connect several position switches in series to implement a protective

door monitoring function (due to an inadequate level of fault detection)

several EMERGENCY STOP commanding devices may be connected in series.
Sensor cables must be routed so that they are protected; only safety relevant sensors with

positively opening contacts may be used as sensors.

For Category 4,

i
A

L+(24V DC)

5-14
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FAQ

Categories acc. to EN 954-1
For safety-relevant parts and components of control systems, potential risks are evaluated that are classified
in Categories B and 1 to 4 acc. to EN 954-1.This classification should not be considered a hierarchic
classification!

A simplified representation can be considered as follows:

Brief summary of the requirements System behavior Principle
When faults occur, the safety
Requirements of B must be fulfilled; function is always
4 a single fault must be detected before |performed; the faults are
or at the next demand upon the safety |detected in time to prevent
function. the loss of the safety
function. Mainly
. - characterized
Requirements of B must be fulfilled, L
. The safety function is always |by the
a single fault may not lead to the loss .
3 o performed when single structure of
of the safety function; single faults must
faults occur the control
be detected
Requirements of B must be fulfilled; The occurrence of a fault can
. lead to the loss of the safety
2 the safety function shall be checked, .
" , . function between the
additionally at suitable time intervals.
checks.
Requirements of B must be fulfilled; The same system behavior as _
1 well-proven components and safety B, however with a higher Mainly _
principles shall be used. safety-relevant reliability ghatrr?cterlzed
y the
B The control must be designed so that it Igr? loec;c(ju:;e:hc(eelco)isor;(; Iill;lt selection of
can withstand the expected influences : components
safety function
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FAQ Reference

The categories are not hierarchic EN 954-1

A risk analysis determines the danger and the resulting hazard. This hazard represents a risk for man, machine
and the environment. This risk can be reduced to a residual risk (minimized) by applying suitable measures.
The residual risk that can be tolerated requires, among others, external measures (e.g. a protective fence) and
an appropriate Category for the safety-relevant parts of the control system!

Example:
There is a hazard, e.g. as a result of a robot (in a machining cell), that could injure a person if he or she enters
the hazardous zone (this could also result in death). There are two possible solutions:

Protective measure A: A protective fence without protective door (and without any other possibility of
accessing  the  hazardous zone) is  erected around the cell with the robot.
This prevents access to this hazardous zone. This means that there is an extremely low residual risk: This
corresponds to Category 1. However, the disadvantage of this solution is that it takes considerable effort to
enter the cell with the robot (e.g. when carrying-out maintenance work).

Protective measure B: A protective fence with a protective door (this being the only access possibility) is
erected around the robot cell. When the protective door is opened, the robot is brought into a safe condition.

This means that the residual risk corresponds to Category 3; this is because the operator may not be injured if
he wishes to regularly enter the cell with the robot.

The increase of the degree of safety EN 954-1
using additional measures - e.g. by over-

dimensioning the load contactors — does

not result in a higher Category!

This does not result in a fault exclusion!

SIRIUS Safety Integrated  Application Manual — S.I.A.M. — A-3
Edition 07/2005



FAQ

Category 1 acc. EN 954-1

N
S1 @
closed ! O_____7Z
K1+ r— +4
I. ___________ //I
open 1
! | K1 M
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FAQ

Category 2 acc. EN 954-1

N
= r .
<>y N
s1 &
closed . -
: | 3TK28
: ! ]
| : ON
OPeN t-- oo oo ot

K1 K1|:|—r-+-f

! | K1* M
* positively-driven contacts
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FAQ

Category 3 acc. EN 954-1

—o—o-
N
___________ \68_1____7@
4 |. I'
KA /L|ON
@ K2
S
, /C?—z——%'“ K1 # #+ +
Open:' """"" - 3TK28 K2|:|_r_+_/
| L

K1*! || | K2* M
* positively-driven contacts
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FAQ

Category 4 acc. EN 954-1

™ & K1Y AoN
___________ Wl
G- K2
a4 |
'\ K1 [}
3TK28 T
32 > K2 r— Yalva
closed O = ——
open —---------- .7 L —~
K1* K2* M
* positively-driven contacts
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FAQ Reference

Serial connection E-STOP command element EN 954-1
ISO 12100-1 (EN 292-1)

up to category 4

EMERGENCY STOP command devices may always be connected in series: It can be excluded
that the EMERGENCY STOP devices fail and are simultaneously actuated.

® @

3TK28
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FAQ Reference

Serial connection Protective door monitoring EN 954-1
ISO 12100-1 (EN 292-1)

up to category 3

Position switches may be connected in series if several protective doors are not regularly
and simultaneously opened (as otherwise faults cannot be detected).

[ ]
_______ s1 | _7‘@
\/r protective
door 1
®

7»
L _7‘@
9@
3TK28

For Category 4, it is not permissible to connect several position switches in
series to implement a protective door monitoring function (due to an
inadequate level of fault detection).
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FAQ

Serial connection E-Stop command element EN 954-1
and protective door ISO 12100-1 (EN 292-1)
monitoring

up to category 3

E-Stop command elements and position switches may be connected in series if several
protective doors are not regularly and simultaneously opened and E-Stop is actuated (as
otherwise faults cannot be detected).

® | @
E-sToP §--#--7

7@
f
protective
door
&)
7(_
3TK28

elements in series to implement a protective door monitoring function (due to an inadequate

Q For Category 4, it is not permissible to connect several position switches and E-Stop command
level of fault detection).
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FAQ

Manual start, This is possible with the EN 954-1

monitored start various safety relays.
and auto start

A safety relay can be manually monitored or automatically started.

For a manual or monitored start, when pressing the ON button — after checking the input image and after a
positive test of the safety relay, an enable signal is generated. This function is also designated as static
operation and is specified for EMERGENCY STOP devices (EN 60204-1, conscious action).

Contrary to a manual start, the monitored start evaluates a signal change of the ON button. This means that
the actuation of the ON button cannot be tampered/ manipulated with.

For an automatic start, without a manual agreement, but after the input image has been checked and a
positive test of the safety relay, an enable signal is generated.

This function is also designated as dynamic operation and is not permissible for EMERGENCY STOP devices.
Protective devices that cannot be entered but mechanically isolate (e.g. guard) operate with an automatic
start.

Comment: A manual start can be implemented with a safety relay with automatic start, if, in
the feedback circuit, in addition to the positively-opening contacts of the load contactors, an
ON button is additionally connected in series.

Manual start is This is possible with EN 954-1
. safety relays with

pOSSIbIe up to automatic start.

Category 3.

A manual start is permissible for an EMERGENCY STOP device up to Category 3 according to EN 954-1 (ISO
13849-1).

Monitored start is This is possible with EN 954-1
necessarv from safety relays with

y monitored start
Category 4.

For Category 4 according to EN 954-1 (ISO 13849-1), a monitored start is necessary for an EMERGENCY STOP
device: An unexpected start must be completely excluded.
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FAQ

Safety-relevant |EcE :\5'1 1410-;
(protected) routing, safe 5018
separation

The objective is to achieve a high degree of operational safety.

In order to protect against parasitic (vagabond) voltages, the different voltages in a cable or piece of
equipment must be insulated with respect to the highest voltage present

(protection against electric shock, IEC 61140):

— cable insulation between cables/conductors at different potentials;

— AS-i modules must fulfill, between AS-i interface and Vauxiliary the requirements according to EN 50187
regarding the air and creepage distances and the voltage strength of the insulation of the relevant parts and
components.

Protective door monitoring with EN 954-1
tumbler mechanism ISO 12100-1 (EN 292-1)
y EN 60204-1

Non-safety-relevant control
of the tumbler mechanism is possible
up to Category 3

Safety-relevant control
of the tumbler mechanism is required
from Category 4

The objective of a tumbler mechanism is to maintain an isolating, protective device (e.g. guard) in the closed
position.

The tumbler mechanism must be connected with the control so that

a) The isolating, protective device may only be opened if there is no motion present in the machine that is
potentially hazardous,

b) The machine may only start when the isolating, protective device (e.g. guard) is closed and is interlocked.

Comment:
e Up to Category 3 according to EN 954-1

(ISO 13849-1), the tumbler mechanism does not have to be controlled in a safety-
relevant fashion.
For Category 4 according to EN 954-1 (ISO 13849-1), the control must always be
realized in a safety-relevant fashion.
The position monitoring of the interlocking device (solenoid) must, from Category 3
onwards, be individually monitored according to EN 954-1 (ISO 13849-1) — and may
not be switched in series with the monitoring of the separate actuator
(due to the poor level of fault detection).

One output EN 954-1
for category 3 and 4
with two switch gears

output of safety relay

A 4
One safety-related output can be used in the cabinet
to actuate one or more switch gears up to category 4 according to EN 954-1 | KT | |K2
(fault due to short circuit can be excluded)
Y
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FAQ

Technical Assistance for low-voltage switchgear

In person from Mon. - Fri. 8.00 to 17.00 (CET)
Telephone: +49 (911)-895-5900

E-Mail: technical-assistance@siemens.com
Internet: http://www.siemens.de/lowvoltage

By fax, 24 hours a day
Fax: +49 (911)-895-5907

Warranty, liability and support

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason - resulting from the use of the examples, information,
programs, engineering and performance data etc., described in this Safety Functional Example shall be
excluded. Such an exclusion shall not apply in the case of mandatory liability, e.g. under the German Product
Liability Act (“Produkthaftungsgesetz”) in case of intent, gross negligence, or injury of life, body or health,
guarantee for the quality of a product, fraudulent concealment of a deficiency or breach of a condition which
goes to the root of the contract (“wesentliche Vertragspflichten”). However, claims arising from a breach of a
condition which goes to the root of the contract shall be limited to the foreseeable damage which is intrinsic
to the contract, unless caused by intent or gross negligence or based on mandatory liability for injury of life,
body or health. The above provisions does not imply a change in the burden of proof to your detriment.

Copyright© 2005 Siemens A&D. It is not permissible to transfer or copy these Safety Functional
Examples or excerpts of them without first having prior authorization from Siemens A&D in writing.
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Evaluation / feedback

Technical Assistance

A&D CD MM1

D-90327 Nirnberg- Moorenbrunn
Fax.: +49 (911) 895-5907

From If you come across printing errors when
N . reading this document, please use this
ame: .
form to inform us. We would also be
Department grateful for any suggestions and
Location: recommendations for improvement.
Telephone:

Internet address:

Evaluation of the SIRIUS Safety Integrated Application Manual -
S.I.LA.M.-

Very good U good O poor U
Because:

Time saving by using the document:

No saving U approx. 5% U approx. 10% Q4 other

Suggestions / recommendations:
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