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Determination of the required SIL
(by SIL assignment)
Probability of hzd. evert || Avoidance
Pr AV
= Tperhr 5 || Very high 5
< 5 _! Likely 4 |
<1 A || possible 3 | B
<tvperrwas- z1peryr | 3 || Rarely 3 Possible |3
< peryr 2 || Negligible 1 Likely 1
Consequences Chass
Cl=Fr+ Pr+ Ay
4 | 57 [ 810 1-13 14-15
Death, loosing an eye or arm 4 SiL2 SL2 SiL2 SIL3 SiL3
Permanent, loosing fingers 3 S SiL2 SL3
Reversible, medical attention i SIL 1 SKL2
Reversible, firstaid 1 S 1

Procedure
1. Determination of damage severity Se

ity
2. Determination of points for frequency Fr probability of hzd. event Pr and avoidance Av

3. Total of points Fr + Pr+ Av = class Cl

4. Interface line severity Se and column Cl = required SIL

Source: Functional Safety in Machines and Systems - Easy Implementation of the European hiashinens Directive. Siemens A

2008 (updated to apply to the Corigendum 2)
Severity of the possible harm
Frequeney and duration of exposure

Probahbility of occurrence
of a hazardous event

Probability of awiding or
limiting the harm

[V Duration of stay less than 10 minutes

Class Cl{FrPredod 12 pls.
Required SIL siLz 9

Se |Permanert, lossof fingers vl
Fr |=1perhr x| Set
Pr | Likely VI 4 pts.

A | Possible ‘I 3 pts.

MR T RPN I @ Z 5, AP LH (SET) M i b0 23 th I 2K 1K 22 4

SN (SIL) @
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K 3-6 P — A SET, R4k Se Al Cl kAfie SIL

=
Determination of the required SIL
(by 5IL assignment)
Prabability of hed. event Avoidance
Pr Av
> Very high 5
| Likely [
|| Possible 3 Impossible B
|| rarety 2 Possible |3
| Negligible 1 Likely 1
Consequences Class
Cl=Fr+Pr+Av
4 T a7 I 8-10 1-13 14-15
Death, loosing an eye or arm 4 SIL2 SIL2 SiL2 SIL3 SIL3
Parmanent, loosing fingers 5 SiL1 siL2 513
Reversible, medical attention 2 SIL 1 sL2
Reversible, firstaid 1 L1

Procedure

1. Determination of damage severity Se

2. Determination of points for frequency Fr probability of hzd. event Pr and avoidance Av
3. Total of points Fr + Pr + Av = class CI

4. Interface line severity Se and column Cl = required SIL

Source: Functional Safety in Machines and Systems - Easy Implementation of the Eurapean Machinery Directive, Siemens AG

2008 (updated to apply to the Corigendum 2)

Severity of the possible harm eath, [0SE 0l a0 Sy Or &

Frequency and duration of exposure Fr |=1perday-=1per2wks v| 4pts

prooeniomneB - IS 0
#or [Passible | 3 pts

Probability of aweiding or
limiting the harm

™ Duration of stay less than 10 minutes

Class CI (FréPrav) 10 pts. 9
Required SIL siLz

P TR RPN I @ Z 5, AP TH (SET) M i b2 th I 2R 1K 22 4
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Project name

Operation mode

Last editor

Inspector

Description

SF 3 "Emergency Stop" Status open

CPU317TF-2 DP - [EC 52061 Version 10

In every operation mode of the machine Creation date E%JTWEFY G, 2012 6:18:01 AM
Suppart, Orline Last edit date Eﬁ%ruarv B, 2012 B1E27 AW

:& Required SIL: Mo value selected

Consideration of satety integrity acc. to IEC 82081

Flease choose  »

Flease chooze

Required SIL

Further functions

To edit an existing subsystem please select the relevant functional area. To insert @ new subsystem. please mark the particular functional area
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4.2.4 BIUGERSMETF RS

HIKR, SB2ememilthirIigeth (SRCF 1, SRCF 2 LK SRCF 3) 4+t
BLEAMKHEA . BT g fE T3 R 48 (SRECS).

AR F R R T RGN S s, il A
SIL ZR BRI (SIL CL) 1288 Rehf 2 SEaldke

% 4-20 SIL ZER ] (SIL CI) [FPFA

BFRER 2 (HFT)
0 1 2
< 60% ARV SILCL 1 SILCL2
Ak | 60% % < 90% SILCL1 SILCL?2
(SFF) 90% % < 99% SILCL2
2 99%
425 MEERTF RS 1: “Bid I E”

X HERI I ORA7 X B T 1 R 4e, IRIERME s, A =D al 5280 SIL
CL 2 (2RI . #RifHh F2BF I RN, A 1S HFT = 2 [k fF.

K 4-21 TARL LISk

Copyright © Siemens AG 2011 All rights reserved

SEBLIEA 1 SEBLIEA 2 SEPLIEA 3
ETREH - NTRELM | STRAE NTREUM | GTFREEWN TR
T 2R % T 2R % T 2R

> >t 1 >
Om= COreeedace Ome=
o AEIE 4L o HUMUHIEIELEM [ S | o AUMIESH
= MEfEHRE 2 25 HFT = XU IE 45 44 = MEPEHE A 25 HFT =
0 o MR AR ZE HFT = 1
o FTERMIZE AR 0 o FTERMIZE ARG
. o FTELRMIZE AR #.
90% < SFF < 99% ¥ 60% < SFF < 90%
90% < SFF < 99%
SEPLES 2 B BERE S

AT AL BT BRBh Sk  HLISE ¥, 20 32404 F FE TE VA8 2 Rk, IRk B
8 B HE BRANE H T U0 B 26

DRI, APPSR AN A HET = 1, 2 E HET = 0. %47 B IF LM
A S TeVE A BT HBE T UEE, DR TSI I BK )) Sk (B R 0l o AN R IX A
SV Rk, T RGO A IR IES . ik, H2 Wi S R
(DC) <60% () .

4 1IEC 62061 fiff e 4 4 e 3 554 (SIL)
V1.0, 4 H%5: 47393794 37
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RIFFET 4.1.1 Frif B2 MR HIZhEE 1 (SRCF 1) Esk, w] LIS 2] FIR AP
AT UREL LA 3R] 55 <

% 4-22

SRCF %k AT OEL 1 T b

PR AR — /N B N Z G R X e, BRRREE | BN 6.0 X
N2 10 434
= S/ IR 6 IREEA

FIFH T3k B Rxefs B, alim e e 40Pl T H (SET) e i 15 Az Bk a1
DISEAIAT I 224 50 B PS40 (SIL).
SEHLEAE 1

Be s — N RGO RIEIE S . T I —NMPIEIEZ5 1), I 1 R4
BT W, 45 @ 193] <60% (0) MizhiE s /5 (DC), ZAKAHEMAR
AV T B (SET) A b .

Kl 4-5 {£ SET A se kst 1

Hame Senzor group ST Connection IETQUUM =
& Customerdata requirecd
Type Architecture |1 Channel = Hr. of components |1 -

© SILPL exists

Siemens - Reference
Manufacturer designations

]
Productgroup | SRILS Detecting Devices =1 B oce o

[none)
Producttype [Standard Posttion Switch =l B10 (operation cycles) 10,000,000

Integrated communication i — Ratio of dangerous

connection without failures (%) a
7 Max. service life, T1 (in

Order number 35ES x| by ' 20

More order numbers 35ES 232-0HET0 E;g;éé<;|leralioll 50,000,000.00
Humber of operations / test lﬁ
interval {switching cycles) & Per hour g A 1.20E-08

A The subsystem does not sstisfy the safety integrity requirements SIL 2

Consideration of ssfety integrity ace. to IEC 62061

SIL CL = |

9 PFHD 120 E-08

Consideration of safety integrity

oo [~
Safety function

E-05 E-06 E-O7 E-02

PRV LR (SET) i AN AT L E B 5280 S RIA 13 SIL ZR R 455
(SIL CL) BLAAHR) PFHp 21H @ ©

SEPRIEM: 2

BeA— AT RGTCIT I XCEIE S M . T MBE RS 5, T g g2 —
ANFEIESE R . I TEIEN 7 RGBT W, JF AR <60% (o) Mz
B4k (DC) @.

A IEC 62061 fiffi g 2 4> e8P EA5 4% (SIL)
38 V1.0, 4H"%5: 47393794
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N

55
%1l SRECS Z#4

Kl 4-6 {£ SET AL 2 GliE

Hame Sensot group

@ Customerdata required

Type Architecture |2 Channels ¥

© SILAL exists

Channel 1 | Channel 2

Manufacturer

Siemens x

D

Productgroup | SIRILS Detectin Devices

Producttype IStandard Posttion Switch
Integrated communication lm
connection

33ES ==

35ES 232-0HE10

Order number

More order numbers

ET200m
Hr. of components |1 -

ST Connection

Reference
designations

Qo -
DC (%)

(none)
B10 (operation cycles) 10,000,000

Ratio of dangerous a0
failures (%)

Max. service life, T1 {in 20
vears)

B10d {operation 50000 000.00

cycles)
::::::I\::Ir(osu)il]c?\mu c:yc:ll(;se]s1 = Fer haur j' AD 120E-08
A The subsystem does not satisfy the safety integrity requirements SIL 2
Consideration of safety integrity acc. to IEC 62081
CCF-Factor (%) 0 = 9 SIL CL S
Architectural constraints lm PFHD 122 E-08

Consideration of safety integrity

Safety function

Kl 4-7

Hame Sensot group

@ Customerdata required

Type Architecture |2 Channels ¥

© SILAL exists

Channel 1 Channel 2

Manufacturer Siemens

Productgroup SIRIUS Detecting Devices

SET Wi F LIkt 2 GEiE

2)

IETEDDM
ts |1 hd

ST Connection

Hr. of compon

Reference
designations

o a
be ) o (none)

Producttype Standard Position Switch B10 (operation cycles) 10,000,000
:;vte ;ﬂ;l;ieo(:fommumc without ;!atiomo; :I"Il)lgerous 20
Order number 3SES )Irg‘nr.gervice life, T4 {in 5
More order numbers 3SES 232-0HE1D o operation 50,000,000.00
Hamber of opstations S5t 5 e rur w
A The subsystem does not sstisfy the safety integrity requirements SIL 2

Consideration of safety integrity acc. to IEC 82081
CCF-Factor (%) 0 = SiLCL =y |
Architectural constraints Posttion switch 9 PFHD 1.22E-08

Consideration of safety integrity

Safety function

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, 4 H"%5: 47393794
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SEPRIEM: 3

BE A5 PN F RGTCFMRUETE 254 . vT O 24 ERAE S 3T X A @
(SIMATIC F CPU #)s3) , Kb rriA®] 99% (&) iz as 524t (DC) @.

Kl 4-8 7F SET ez WiE 2 DC

Input device
Measure Dc
Cyolic test stimulus by dynamio change of the inputsignals 20 % e
Plausibility chedk, =.g. use of normally open and normally slosed 99 % e

mechanically linked contacts
Cross menitoring of inputs without dynamic test 0 % to 93 %, depending on how offen ¢~
a signal change is done by the

Copyright © Siemens AG 2011 All rights reserved

40

application
Crass manitaring of input signals with dynamic test if short circuits 90 %
are not detectable (for multiple /0
Crass monitaring of input signals and intermediate resultswithin 89 %

the logic Ly, and temporal and logical seftmare monitor of the
program flow and detestion of static faults and shor sirouits (for
multiple 10

Indirect monitoring (2.g. monitoring by pressure switch, electrical
position monitoring of actuaters)

Direct monitoring (e.g. electical position menitering of control
vahves, monitoring of | dewices by mechanicall
linked contact elements)

Fault detection by the process

90 % ta 99 %, depending on the
application

29 %

0 % to 23 %. depending on the
application; this measure alone is not
sufficient for the required performance

level e!

Monitoring some charasteristics of the sansor (response time, range B0 %
of analogue signals, e.g. electical resistance, capacitance)

NOTE 1 For additional estimations for DC, see, e.g., |IEC §1502-2:2000, Tables A2 to A15.

NOTE 2 If medium or high DC is claimed for the logic, at least one measure foruariable memory, invariable memaony
and processing unit with each DC at least 60 % has to be applied. There may zlso be measures that used otherthan

those listed in this table.

Kl 4-9

SET HAFSLIEN 2 GliE 1

Hame Senzor group ST Connection IETQUUM e
1 Customerdata required B
Type Architecture |2 Channgals Hr. of components Iz -

Channel 2

Manufacturer

Productgroup

Producttype

Integrated communication

connection

Order number

More order numbers

Humber of oper: itest

© SILPL exists

Siemens hd

IS\RIUS Detecting Devices

IStandard Fosttion Switch
without B
33ES ==

35ES 232-0HE10

Reference
designations

99
o @
(high) DC: 99%

B10 (operat eycles) 10,000,000

Ratio of dangerous 20
fallures (%)

Max. service life, T1 (in 20
years)

B10d {operatis
ycies) 50,000,000.00

interval (swiching cycles) Perhow x| [T each channel separated AD 1.20E-08
Consideration of satety integrity acc. to IEC 82081
CCF-Factor (%) 10 I e SIL CL S 3
PFHD 1.20E-09

Consideration of safety integrity

Safety function

PFHD| sIL1 I siLz ‘

E-05 E-06 E-O7 E-08

4 1IEC 62061 T i 2 4> e #1554 (SIL)
V1.0, 4H"%5: 47393794



4 s 55

Copyright © Siemens AG 2011 All rights reserved

4.2 #il SRECS %444y
K 4-10 7E SET & FESLCILEM 2 (GHiE 2)

Hame Senzor group ST Connection IETQUUM = e

1 Customerdata required B
Type Architecture |2 Channels v Hr. of components |2 7]

© SILPL exists
Channel 1

Reference
Manufacturer Siemens j' designations

99
Produstgroup IS\RIUS Detecting Devices =l B b

(highi DC: 99%
Producttype IStandard Position Switch ;l B10 {operation eycles) 10,000,000

Integrated communication " — Ratio of dangerous
connection without fallures (%) &y
Order number 33E5 x| = )'r!:a‘r-;e”i”e life, T4 {in 5q

More order numbers 35E5 232-0HE10 E;glt‘le(s?permion 50,000,000.00
Humber of operations /test lﬁ
interval {switching cycles) 5 Perhour x| 7 esch channel separsted AD 120E-08

Consideration of satety integrity acc. to IEC 82081

CCF-Factor (%) 0 = SIL CL S 3

9 PFHD 1.20E-09

Consideration of safety integrity

n PFHD | SILA I SILZ | ‘
Safety function ! !
E-05 E-06 E-O07 E-08

L AVHE TR (SET) M AFTE L EEUE S S5, FnT a7 BIEEH SIL 2k R
25 (SIL CL) PAEAHMN ) PFHp 201H ©

SEOLIE L HIPRHY
XTSEBLEMF 1A 2, FUPTRESEIL iR e MR AR SIL CL 1, DRIA N ]
FANTE &R IX L S
FINSEBLEM: 3 WIAH] SIL CL 3 e se #aVE A, 1 HAAAEART . (K,
AR B DIRE (SRCF) (1 RE 1 Wb ZNC Ay A7 X LU OGS A I XU 1 4
o

EEE WAL EVHE TR (SET) thikfeilnd ET 200 M ##:% S7 @, W EEEYL S7-
300 A& R Pk 2 42 11O BEPGHEATIER:, B A ST AR IRASA H 2 B i
B2 A PPfh T H (SET) f“Evaluate (PFA) "1 R4, I Hal LGSR BT
ZORINSHL.

WERAERSR IR G DD T BE R B AR R 4, AT LL/E Evaluation (PFAL)
TRGET TN ST 1LIKa4l.

4.2.6 DIRERT RS 2. PP RHAE”

X HERIR B3 5 07 R S8 ARIERE R, A =ANEPFaT F5¢BL SIL CL 2 1
SORPRA . AR1 255 5 SR A, K ASFES 1S HFT = 2 19iE

4 1IEC 62061 T i 2 4 e #1554 (SIL)
V1.0, %&H%5: 47393794 41
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R 4-23 TRH 2 WLk

WER

WER

42

SEBLIEA 1 SEBLIEA: 2 SEBLIEA 3
ETREH—NTFRGIN | ZTFREH—AT RGN | R TFREAHB N TR
T 2R T 2R % T 2R %
> ) > >
O Oreeegee- o= o=

. SRIIELH
= BB 2 HFT =
0

o PTERIESKMI
4

90% < SFF < 99%

o HUblEAEE LG / HIR

XU £
= BB HFT =
0

o JTELRINZARIIY

e
90% < SFF < 99%

o UUHIEZHY

o WGP ZE HFT =
1

o JTELRINZARIIY

e
60% < SFF < 90%

Wr L AR L2 AE S IEVE 2 Y, (EJPREIEESIRES) vt DOV IX L

RIEERG RS

SELEAF 2 BB R

PR T3 S R AR U P ALY vl S 3o o U ) B I B o R EA T M2

Ir B HAT AR A ORI REAE 8 G127 T R AT 1 LA

R, 3R 0] LAk 2 S 454 . L1 R G i 28 25 il ik B HFT = 1
Kk, 122 SIL CL 2 1% 42 R BU BHIK 2 60% < SFF < 90%., 1l XU

TG TL

FERXBEOL T, SEOLEENT 2 MIZhBEAIANIZ T R4 IS BLIE T 3 84

H4f IEC 62061, 41 R IhREnt, STt A2 8 HFT = 0 &
4s, A% SIL CL 2 ok SIL EsR PR,

R IEC 62061 fiffi & 24> e 8 ME A5 2 (SIL)

V1.0, 4&H'%5: 47393794
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RPE T 4.1.2 P21 AR I DIEE 2 (SRCF 2) [Ek, W LIS 2] MRk
AT UL S i ) o

% 4-24

SRCF fE sk

AT B/ WA EIRR

= £} H 10 X

PRAE 53 5 EERERR PR FTITBEA AR TRl 47 e A T 4
P, e R R TR 15 3B

£ H 10.0 &

SN AN 0.014 K
(= 10/(30-24) = 0.014 h™)

FIH T3k B e B, w22 APl 1T H (SET) Sk e il H T 4 P sz BLE A F 1)
DISEAIAT I 22 A58 #2520 (SIL).

SERRIEM 1

Bee— N T RGTTIFM R IMIE L . T IXE— M REE g, RITGIEN 7 R4
HHATiEW . 45 @ 193] <60% (L) MW 2% (DC), ZARE S HiEMmA
LAV T B (SET) AYmi b,

Kl 4-11 & SET P A-cliLft 1

Hame

Type

Manufacturer

Productgroup

Producttype

Integrated communication
connection

Order number

More order numbers

Humber of operations /test 10

interval {switching cycles)

Sensor group

& Customerdata requirecd

Architecture |1 Channel =

© SILPL exists

Siemens 2

| SRILS Detecting Devices =

|Sa1&1y Position Switch with Separate Actustor ;l
without >
3SES... -V, =0

F5ES 232-00W40

Permorth =

IETQUUM >
Hr. of components |1 hd

ST Connection

Reference
designations

0
5w @

[none)
B10 {operation cycles) 1,000,000

Ratio of dangerous 20
failures (%)

Max. service life, T1 (in 20

years)

B10d (operation

cycles) 5,000,000.00
A 277 E-1D

A The subsystem does not sstisfy the safety integrity requirements SIL 2

Consideration of ssfety integrity ace. to IEC 62061

Consideration of safety integrity

Safety function

oo ] -~

E-05 E-06 E-O7 E-02

SIL CL = |

9 PFHD 277E-10

FE AP TR (SET) P AT A LA EBUE S 24, SLRIAT A3 SIL 2R IR (SIL
CL) & RULKA N PFHp 2i{H @ .

R IEC 62061 fiffi & 24> e 8 ME A5 2 (SIL)

V1.0, 4&H'5: 47393794
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SEPRIEM: 2

Bet— T RGOCIFRINGEIES ) . 7T L I8 E RS 5 A8 SCEEAL,
AAE 99% () W2 o A4 (DC) @.

K 4-12

SET HAFSLIEM 2 GliE 1

Hame Senzor group ST Connection IETQUUM =

1 Customerdata required B
Type Architecture |2 Channeis Hr. of components |1 7]

© SILPL exists
@ Channel 2

Reference
Manufacturer Siemens j' desig

99
Produstgroup IS\RIUS Detecting Devices =l B b

(highi DC: 99%
Producttype: ISafaiy Position Switch with Separate Actuator LI B10 (operation eyeles) 1,000,000

Integrated communication " — Ratio of dangerous

connection without fallures (%) &y
- ~| [7 Max. service life, T1 (in

Order number FIES..- M. 17l yonray 0

More order numbers 35ES 232-00%40 E;glt‘le(s?permion 5,000,000.00
Humber of operations /test lﬁ
interval {switching cycles) 1o Per month g AD 27TE-10

Consideration of satety integrity acc. to IEC 82081

CCF-Factor (%) 0 = 9 SIL CL Sl 2

Architectural constraints Posttion switch PFHD 277E11

Considaration of safety integrity

. FFHD | SIL1 I siLz | ‘
Safety function ! !
E-05 E08 EO7 E-08

K 4-13

SET HAFSLIES 2 GHliiE 2)

Hame Senzor group ST Connection IETQUUM =

1 Customerdata required B
Type Architecture |2 Channgals Hr. of components |1 hd

© SILPL exists
G D

Siemens Reference
Manufacturer desig s
Productgroup SIRIUS Detecting Devices B DE (%) o £
(high)
Producttype Safety Position Switch with Separste Actustor B10 (operation cycles) 1,000,000
Integrated communication , Ratio of dangerous
connecti phott failures (%) &y

Order number 3SES... - )Ir!;‘nr.;ervice life, T4 {in 5

More order numbers 3SE5 232-0G140 Biod (operation 5,000,000.00

thmber of operatons st 10 e o " 2o
Cansideration of safety integrity 2oe. 1o IEC 62061

CCF-Factor (%) o x 9 siLcL siL2

Architectural constraints PFHD 27TE-N1

Consideration of safety integrity

FFHD | Sl I gLz | ‘
Safety function E .
E-05 E-06 E-O7 E-02

4 1IEC 62061 T i 2 4> e #1554 (SIL)
44 V1.0, 4H"%5: 47393794
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SEPRIEM: 3

Bl #4 PN RGO IIRUEIE S5 8 . T LU B b A 55 AT A8 LA,
AlIAE) 99% (/&) izl a5 &4 (DC) @.

Kl 4-14 7 SET HE&ESLIEL 3 GliE D

Name Sensor group

1 Customerdata required

Type Architecture |2 Channels =

© SILPL exists

@ Channel 2

Manufacturer

Siemens hd

Productgroup IS\RIUS Detecting Devices

Producttype: ISafaiy Position Switch with Separate Actuator

Integrated communication writhiout -
connection
3SES...- M. ==

35ES 232-00%40

Order number

More order numbers

Humber of operati itest 10
interval (switching cycles)

Consideration of satety integrity acc. to IEC 82081

CCF-Factor (%) mn =

Consideration of safety integrity

PFHD | sIL1 I siLz |
Safety function .

E-05 E-06 E-O7 E-08

K 4-15

Name Sensor group

1 Customerdata required

Permorth | [T each channel separated

SET HAFSLIES: 3 GHliE 2)

Type Architecture |2 Channels =

© SILPL exists

Manufacturer

Siemens hd

Productgroup IS\HIUS Detecting Devices

Producttype ISafew Position Switch with Separate Actuator

Integrated communication withat B
connection
ISES...- V.. x| 17

3SES 232-0Qv40

Order number

More order numbers

Humber of oper: itest 10
interval (switching eyeles)

Consideration of safety integrity acc. to IEC 82081

CCF-Factor (%) R 4

Consideration of safety integrity

PFHD| SIL1 I siLz |
Safety function !

E-05 E-06 E-O7 E-02

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, 4 H"%5: 47393794

Permorth ¥ | [T each channel separated

IETQUUM >
Hr. of components IZ -

ST Connection

e
ations

99
DC (%)
(highi DC: 99%

B10 (operation eycles) 1,000,000

Ratio of dangerous 20
fallures (%)

Max. service life, T1 (in 20

vears)

B10d {operation

cycles) 5,000,000.00
AD 277E-AD
SIL CL L3

PFHD 277E-N

ST Connection

IETQUUM >
Hr. of components IZ -

Reference
designations

99
v @

(high
B10 (operation eycles) 1,000,000

Ratio of dangerous a0
fi %)

Max. service life, T1(in a0

vears)

B10d {operation

Cycien; 5,000,000.00
AD 27TE-10
SiLCL L3

PFHD 277E-N

45
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Wk 224 PRl T (SET) 78 SEBk 2 F1 3 thigg NIT i L 30l 538, (Hn] a7
BISEHL SIL HsR BRI 45 B (SIL CL) LAMAHRN ) PFHp 301l @ .

SEOLIE L HIPRHY
X TSEBLIEMF 1, TR fe i 2 A e 4R EAF 00 SIL CL 1, R ACRY AT A
7 BRI A e BT 5

) SEBLEEAE 2 FISEBLEME 3 Wik F SIL CL 2 [ e se b sy, i BAAEAEAT ]
W, R, 22 AT (SRCF) 1 R4 2 HEsRiX SeTF 52570 B 4% WU i
SR, ol A W R 54 T £ (1 AT LR PP S R 00 T 5 o

WER N TERIPTR SIL ZORMRE], A ELSE R SR BN R R o

WEER N TP e s g (SIL) TR, AR T HI, R SEER
HEAF 3 RSB 3 S AR IEAT R

X SEBUESE 2, R AR A BT R T S A e 25 2 (SIL).

4.2.7 IR F RS 3. “BREIL

TR I Ss T FOR S T RS, MRS IR, AW R e
IKF] SIL CL 2 Bk B

R 4-25 TARL 1ML

SKEM 1 SKIIES 2
ARG T ARG ARG T ARG
O---- — Creeeg--- L —
o AEIBELH o XUHIBESW
= Wik 22 HFT = 0 o Tl 2 HFT = 0
o BRI ERRBIHL o INELRINERRBIIHL
90% < SFF < 99% 90% < SFF < 99%

R FAHSEINEM 2 XCEE LM, TSI HFT = 0 (RS2 2, B TR
B A il 51 () S R R SR — A

4 1IEC 62061 T i 2 4> e #1554 (SIL)
46 V1.0, 4H"%5: 47393794
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RPEEY 4.1.1 P20 A I DI EE 1 (SRCF 1) (IEK, W LIS 2] MRk
AT UL S i ) o

% 4-26

SRCF f& sk BAT B 1 PR AT RR

A R /D T BT RS ITOC B 1R
= REHA 1K

FIH T3k B X e B, w22 APl 1T H (SET) Sk e il H T 4P sz BLE A F 1)
DISERIAT I 224 50 B S 20 (SIL).

SEPRIEM 1

Bege— N F RGTCHF MR IEIE L . e — N RIsE g, BRIk 7+ 2%
HHATiEW. 450 0 33] <60% () M2z 240 (DC), 1% RS AN
LAV T B (SET) A b,

K 4-16 1E SET & F SN 1

Hame Senzor group ST Connection IETQUUM =
& Customerdata requirecd
Type Architecture |1 Channel = Hr. of components |1 -

© SILPL exists

Siemens - Reference
Manufacturer eantions

Productgroup ISIRIUS Commancing and Signaling Devices j B e {%) o

0

[none)

Producttype |EMERGENCY STOP pushhutton, Turn-to-Release (rotate to unlkatch) ;I 7l B10 {operation cycles) 100,000
Integrated communication i — Ratio of dangerous
connection without failures (%) a

. 7 Max. service life, T1 (in
Order number 355301 A2, =] [ years) ' 0

More order numbers 35833801 -0EG3 E;g;éé<;|leralioll 500,000.00
Humber of operations / test lﬁ
interval {switching cycles) i Per week g A 1.19E-09

A The subsystem does not sstisfy the safety integrity requirements SIL 2

Consideration of ssfety integrity ace. to IEC 62061

SIL CL = |

9 PFHD 119 E-08

Consideration of safety integrity

oo I
Safety function

E-05 E-06 E-O7 E-02

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, %&H%5: 47393794 47



Copyright © Siemens AG 2011 All rights reserved

4 s 55

4.2 #il SRECS %444y

SEPRIEM: 2

48

Bet— T RGOCIFRINGEIES ) . 7T L I8 E RS 5 A8 SCEEAL,

AR 99% (i) HYiZWE i %L (DC) @.

Kl 4-17

SET HAFSLIEM 2 GliE 1

Name Sensor group
1 Customerdata required B

Type Architecture |2 Channels
© SILPL exists

@ Channel 2

Manufacturer

Siemens hd

IS\HIUS Commanding and Signaling Devices j =

Productgroup

Producttype IEMERGENC‘H STOP pushbuttan, Turn-ta-Release (ratate to unlstch) LI [21

without -
3SB3.0.-1.42. =| 17l

35B3601-0EG3

Integrated communication
conn

Order number

More order numbers

Humber of operations /test 1
interval (switching eyeles)

Per week ¥

Consideration of safety integrity acc. to IEC 82081
CCF-Factor (%) RO 4

Emergency Stop 9

Architectural constraints

Consideration of safety integrity

. FFHD | SIL1 I siLz | ‘
Safety function
E-05 E-08 E-O7 E-08

¥ 4-18 7E SET & AESLIELF 2 GliiE 2)

Name Sensor group
1 Customerdata required B
Type Architecture |2 Channels
© SILPL exists
G D
Manufacturer Slemens:
Productgroup SIRIUS Commanding and Signaling Devices =3

Producttype EMERGENCY STOP pushbutton, Turn-to-Release (rotate to unlatch)

:;vtelg:rallg(l communication without

Order number 33B3.0.-1.82

More order numbers 35B3601-0EG3

Humber of operations /test

interval (switching cycles) 1 Per week

Consideration of satety integrity acc. to IEC 82081

CCF-Factor (%) 10 - g
Architectural constraints Emergency Stop

Consideration of safety integrity

FFHD | Sl I gLz | ‘
Safety function E .

E-05 E-06 E-O7 E-02

ST Connection

Hr. of components |1 -

Reference
desigl

99
DC (%) o
(high))

B10 (operati cycles) 100,000

Ratio of dangerous a0
failures (%)

Max. service life, T1(in a0

vears)

B10d {operation

cyeles) 500,000.00
AD 119E-09
SiLCL b
PFHD 1.19E-10

ST Connection

Hr. of components |1 -

Reference

desigl s

DE (%) o
(high)

B10 (operation cycles) 100,000

Ratio of dangerous 20
failures (%)

Max. service life, T1 (in 20

years)

B10d {operation

cycles) 500,000.00
AD 119E-09
SIL CL S 3

PFHD 118E-10

A IEC 62061 fiffi g 2 4> e8P EA5 4% (SIL)

V1.0, 4&H'%5: 47393794
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SEHLIE I PRHY
XFSCBUESE 1, RSB e 2 4 5e BEESE 40 SIL CL 1 @, AN H v
A IER XA LB T

A SEOLESE 2 AIIkH) SIL CL 2 (24 5g B4, T HAMAAEAEMT )/ @
I, ORI TRE (SRCF) 17 AR 48 3 AAJIHL A&ty A X 4L (07 T S SR I fr XU
NSRS AN

4.2.8 IR TF RS 4

ST 1RG4, g oF 1 224> Technology CPU 317TF-2 DP DL Az b 224 %
AFEEL SM 326 — DI 24xDC24V.. #i4k il i Frde gy, X Wi M BEnT szB SIL
CL 3 [N a 5 8 E N o

FEZAVEAR T H (SET) 200 BBk A A LA S PFAl X AN
e ¥ Technology CPU 317T-2 DP il 4“Logic group” GZ#Hi41)

o E A AL SM 326 — DI 24xDC24V fl)%k “S7 sensor group(S7 1% s
)7,

WEE WRAZSVL T (SET) [f"Detection R "Thigderh A L&A1 ST 45y
HERE T “ET200M" % &, B4 ST 13404 A 3hid A\ B %41k T H (SET)
ffJ“Evaluate (PP "7 RS MU,

& 4-19 {r SET & ETiEA

Name Logic group

Manufacturer Siemens hd ﬁ:;?ir'ﬁgtcieo“s
Productgroup [smamc &7 F-cru =] B

Producttype [cPU177F-20P =l

Integrated communication lm

connection

Order number IW 71 )'?‘eﬂaxr-:)er\lice lite, T1 (in oy

More order numbers

Consideration of ssfety integrity ace. to IEC 62061

SIL CL S 3

o PFHD 200E-09

PFHD PROFIsafe incl. 1.00 E-08

Consideration of safety integrity

FFHD | Sl I gLz | ‘
Safety function .

E-05 E-06 E-O7 E-02

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, %&H%5: 47393794 49
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K] 4-20 7E SET & FH S7 1LiEad

TT] This subsystem is autematioally created by the system.

Name 57 - Sensor group

Manufacturer lm

Productgroup [=MATIC ET200M - fsil-zafe Modules =
Producttype [=mazs Foi2a =
Integrated communication lm

connection

Order number | BES7326-1BKHO2-08E0 x| /1|2 channels x|

More order numbers

Consideration of ssfety integrity ace. to IEC 62061

Consideration of safety integrity

FFHD | Sl I gLz | ‘
Safety function .

E-05 E-06 E-O7 E-02

4.2.9 TIREBT AL 5

A5 [ Sk SINAMICS S120 f&4N 24

50

Reference
designations

Max. service life, T1 (in 20
years)

SIL CL S 3

PFHD 1.00 E-08

FE 2 AP TR (SET) A8 I -1 F, R mI 15 SIL ZHRER (SIL
CL) & RULEA N PFHp 2U{H ©

T R4 58 T 24> SINAMICS S120 ZXzh#%, Mk s Forfe e sdE, %
IR 7 s f5 e 1] SZ2ER SIL CL 2,

DARAE 224 PPAl T (SET) i A SINAMICS S120 f4-ANHAT CRLH5 B4 FH i
MURA B it ) 1R EN. ATIE — LG PR R 1) 7

8 17 Sk 4\ SINAMICS S120 &4k
FEhiN SINAMICS S120 [# &4

TR ) S K5 N SINAMICS S120 A4 7720, 2isefE“Reaction () "I
Rethrh QI — N AT S E T F R 4.

AN, H B B0 AT #2035 R SIL/PL exists”26 7 @, JH#i A “SINAMICS
S120 modular’/= 2l @. RJ5, (Hrid 2 vFl TR (SET) EERez J]E bRk
i lal H T4\ SINAMICS S120 20 1Ef#) 1 5.

R IEC 62061 fiffi & 24> e 8 ME A5 2 (SIL)

V1.0, 4&H'%5: 47393794
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Kl 4-21 & SET i T

Name Actustor group

' Customerdata required

Type
& SILPL evists

Manufacturer

Siemens 2

SHBUREIRSS RS
SINAMICS S120 7
A1k,

Productgroup

9 [Eiuamics 2120 modular

5 +G

Producttype IPIEase choose

Integrated communication Please choose -
connection

Order number

More order numbers

Please choose 2

& Mo product selected

Consideration of safety integrity ace. to IEC 52061

Consideration of safety integrity

PUE 3 2L [ 45 P AR,

Ja {4 AE 240 T 5 (SET) Hh gk
SINAMICS S120 &A1

Kl 4-22 HTHEHT R4 5 T EMMS (SINAMICS S120)

Control Unit
SIMOTION Ddxs Guzrtity
IPIaase chooze LI Buantity
[ Terminal Madule ThiSHF o
SIMOTION £X32 Guartity
IPIsase choose LI
Cortral Urit CU320 Quartity
| Contral Unit CUZ20 =lh
F-1/0-Unit
MatorfPower Module MatorfPower Module
Sensor Sensor
Control Unit Control Unit
F-1/0-Unit F-1/0-Unit
MatorfPower Module
Quartity
™ single Mater Module Frame Size Bosksize o Quartity
[ Single hiotor Module Frame Size Booksize Compast o I Wo ensoder required (Basic functions aniy) o
™ Motor Module Frame Size Chassis o [ Motion Menitoring sensorless for Framesize Booksize and o
Blodksize
™ Doubls Moter Moduls Frame Size Baoksize o
¥ Motor with DRIVE-CLIQ Interface, 1-Encoder system sindsos 2
[¥ Doubls Moter Moduls Frame Size Becksize Compast 1
[ Sensor Moduls SMCIE 20/25/120M25, 1-Encader system o
[ PowsrModuls Framesize Blosksize 1AC 230V (via CUA3x) sinfoos
[ Power Module Framesize Blodsize 3AC 400V (via CUAR) [0 I 2-encoder system (both eneoders with sinfeos2ncadar) o

Sensor

BER TEZ AV T (SET) MEKsh REc ik &ifh, JTE2ieE SINAMICS S120 ()
“Smart Line Module (% BEZk AT "I 28/ K 4, RAIX—#4E izl E

Sk

4 1IEC 62061 T i 2 4 e #1554 (SIL)
V1.0, 4 H"%5: 47393794
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%t SRECS Z#y

;\“J

» A AV T A

FHHA SINAMICS S120 HI&AN A4

52

] 4-23 7 SET B4

Hame

Type

Manufacturer
Productgroup

Producttype

Integrated communication
connection

Order number

More order numbers

oo
LS
Cantral Unit U320

7 Customerdata required
& SLPL exists

Siemens x

ISINAMICS 5120 modular

5 foB

[cortrol Uit cL320

PROFIzate -
ESL3040-0MAD0-02821 | 2]

E5L3040-0MADD-0421

Consideration of ssfety integrity ace. to IEC 62061

Consideration of safety integrity

Safety function

PFHD| sIL1 I siLz |

E-05 E-06 E-O7

K 4-24 {E SET R 5 XL LR B

Hame

Type

Manufacturer

Productgroup

Producttype

Integrated communication
connection

Order number

More order numbers

E-08

Double Motor Module Frame Size Booksize Compact

7 Customerdata required
© SILPL exists

Siemens i
[Siruamcs 5120 madular =l # B
IDUub|E Motor Module Frame Size Booksize Compact LI

irrelevant x

I BEL3420-2TENH-HA LD

B3L3420-2TE11-7AA0

Consideration of ssfety integrity ace. to IEC 62061

Consideration of safety integrity

Safety function

FFHD | Sl I gLz |
E-05 E-06 E-O7

=l |2k =l
without SBC -

E-02

Reference
designations

(SET) g B G KA AR EDE, R KPR,

Max. service life, T1 (in 20

years)

SIL CL

PFHD

Reference
designations

Sl 2

1.00 E-08

Max. service life, T1 (in 20

years)

SIL CL

PFHD

Sl 2

120 E-08

4 1IEC 62061 T i 2 4> e #1554 (SIL)

V1.0,

4 H%5: 47393794
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4.2 &l SRECS 4t

K] 4-25 7E SET FAEFEHEN 1 CEEVLHD

Name Motor with DRIVE-CLiG Interface, 1-Encoder system

7 Customerdata required
Type
© SILPL exists

Siemens A Reference
Manufacturer designations

Productgroup ISINAMICS 5120 madulat ;I £ B

Producttype |Mator with DRIVE-CLIQ Intertace, 1-Encoder system sinicos ==

Integrated communication lm

connection

oOrder number | oHrE = 1 |integrated intertace (2 x| o service ife, T1(n 29
More order numbers AFKTO22-5AKT1-1 DGDl

Consideration of safety integrity acc. to IEC 82081

o SILCL Sl 2

PFHD 250E-08

Consideration of safety integrity

) PFHD | SIL1 I SiL2 | ‘
Safety function
E-05 EO6 E-07 E-08

K] 4-26 7 SET HF&EFEHENL 2 (HHPLEHD

Name Motor with DRIVE-CLiG Interface, 1-Encoder system

7 Customerdata required
Type
© SILPL exists

Siemens A Reference
Manufacturer designations

Productgroup ISINAMICS 5120 madulat ;I £ B

Producttype |Mator with DRIVE-CLIQ Intertace, 1-Encoder system sinicos ==

Integrated communication lm

connection

oOrder number | oHrE = 1 |integrated intertace (2 x| o service ife, T1(n 29
More order numbers AFKTO22-5AKT1-1 DGDl

Consideration of safety integrity acc. to IEC 82081

o SILCL Sl 2

PFHD 250E-08

Consideration of safety integrity

) PFHD | SIL1 I SiL2 | ‘
Safety function
E-05 EO6 E-07 E-08

TEZ AV T H (SET) o1 &40 5 £ T {4144 3145 2 SINAMICS
S120 745k, 1S SIL ER PR (SIL CL) 458 LAAAHMN 1) PFHp 2
0.

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, 4 H"%5: 47393794
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4.3 FRGHSLI

4.2.10 S8

TRINH T ARG D RE (SRECS) B DhRed s il 21224 R4t (SRECS) +
RGN

#* 4-27 ZARY: (SRECS) KT R4

FRAK 3! 44
FER&E 1 R 411 (A & SIRIUS
(SRCF 1)
TR%% 2 KL 47 28 (47 SIRIUS
(SRCF 2)
TRY 3 For il s T R HRES SIRIUS
(SRCF 3)
TR 4 {55 PFA SIMATIC S7
(SRCF 1/ SRCF 2/ SRCF 3) Distributed Safety
FTRSS FRYE VAL A5 A H R N SINAMICS
(SRCF 1/ SRCF 2/ SRCF 3)
Kl 4-27 Z4F % (SRECS)
FERA (SRECS)
. = || g -
-;g;:————A/\*§> — /\‘j> = /\<%>
"N n

FR%?2

e =D
- b

FR%3

8

4.3 F ARG LH
SRR T 4 45 (SRECS) AR B 2 5, JitJE— {8t SRECS F R4 1052
SRECS 4 A S I B LT SIL FOA Tk . 0 ERRAET 780 M (TR A
BERIREE, 0 0 A PR
DA T 2R G5 S BT A 1 1 R 2
o LEHINRBINE
T RGN D ST T RS0 SIL sk I % /> 1 22 Ak s
BT A (SRCF) 119245 #EPE 20 (SIL) 1.

A IEC 62061 fiffi g 2 4> e8P EA5 4% (SIL)
54 V1.0, 4H"%5: 47393794
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4.3 FRGHSLI

PFHp fii (PFHp) HIZ%5 &
LA T RE (SRCF) [ PFHp {H (PFHp) 251 1 &4¢ PFH, {8 (PFHp) 11
B L, 7RG S AE XTI SRCF B PFHo {1 (PFHb)-
e
B B2 Wi T eE T LLL T R G e il i SIL ZR IR (SILCL) £ 2142 &
- MHESRAZWIThRERE T T % A A5 B (SFF)
CRRAG FELT () A I 1 i
- WESRPZWIThRENGE T PFHp 1 (PFHD)
(PFHp 15 2| P
iR R IFATES ARG HAT S WThRE. e, T &% 1 fishia L
T RY 4 hHAT.
ARGt LA e M S 2 BE
T RGT, DAUR RS R SE B R G AL 22 4583 LR & mT 43 5 R B 4
i (FEH B\ -
- B ARG
- PERIRS R CHehnmak iz gy )

AN 701 (1 RGeS S B B s

Kl 4-28 42 F % (SRECS) HI4EHIHE L

242 R Y% (SRECS)

FHREA FHR%E4 FEES

FRAETM 11
T ®
.—..r.

FRETF1.2 TF-CPU SINAMICS S120

T ©
—i

LHT RS

THR%2

FRGTOH 2.1 BWTHS 2
o)
—i

F-DI

TFRETI 22

o PR sl 2
— [

THRE3

O]

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, %&H%5: 47393794 55
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4.3 TARLEMI

56

NERIN T TR A 7 RS (SRECS) W41

% 4-28  THELFL PR
R4 44 iTHE il
11 PLEITR 3SE5 232-0HE10 T AT R A T
fiisk: 1 NO + 1NC
1.2 R B 3SE5 232-0HE10
fiisk: 1 NO + 1 NC
2.1 e 3SE5 232-0HU22
fiisk: 1 NO + 1NC
FFRABE: 10°
2.2 fic ST BRI B JTo% | 3SES 232-0QV40
fiisk: 1 NO + 2NC
B AT 3SE5 000-0AV01
3 B & PAT RS 2T | 3SB3801-0EG3
Kt
fisk: 2 NC
4 CPU 317TF-2 DP 6ES7317-6TF14-0ABO PO A B A T
SM 326 — DI 24xDC24V | 6ES7326-1BK02-0AB0
5 SINAMICS S120 BT RRAS I AR AT

R IT 6SL3040-0MA00-0AA1
CU 320

AR Bk & 6SL3430-6TE21-6AA0
B RE LR B

) JIHIT 6SL3420-2TE11-7AA0
LM LA B

i) A AL 1FK7022-5AK71-1DGO
1FK7 AL

4 1IEC 62061 T i 2 4> e #1554 (SIL)
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5 fifi 52 SRECS sl i SIL

5.1 FIHI VAN A (SET) #EAT VAl

5 i€ SRECS Fracilig SIL
5.1 A 2229 TR (SET) AT IR

5.1.1 PFrEskH SIL &4

ztii” NN 20 2 BT S B I 22 45 2248 (SRECS) HIAEI 224 AHC 5 1 5 B (SRCF)
THIA BIELR )2 A e B2 (SIL).

M\&Dﬁb&fﬂiuTE’ﬂ%ﬁE:

o fA SRCF T R&ZEH SIL BKFREA (SILCL) 240 % /% W T SRCF [f) 424 52 %
PR (SIL) .

e JJifi SRCF R4 PFHp {H (PFHp) S MIANE L H SRCF )22 4> 5e 4 k45
2% (SIL) ATt i) PFHp {8 (PFHp).

o WARIEATRGWAFN SRCF B, M2zt AL SIL LRSI (SILCL)
WA £ SRCF 15 i 4 4 5E AR A5 (SIL)-

5.1.2 Z4&VH T A (SET) g EME
R AT LU R 224 B TR (SET) thviliiad 5 S 4 HEAT SP R

K 5-1 7F SET Fr @R is

b Library Project - General description

-

5]

¥ User projects Hame CPUZ17TF-2 DP - IEC 2061
W CRUMTTF-2 DF - IEC 52061 o

B application sxample CPU317TF2 DF Safety standard IEC 62061
W CPUBMTTF-2 P - IS0 138491
P application sxample CPU317TF2 DP Manager

Inspector
Systemiype

Documer vt risk analysis

Further functions

‘You may choose from these options.

TEZAVAG T H (SET) ARy, HeNADHK @ TEHmTmmH, K5
ik T HA Ef)“Create report (G5 ) 144 @, SRJE{E AT T2 PDF # 20k
A

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, %&H%5: 47393794 57
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5.2 ZAMMERIZIRE 1 (SRCF 1)

5.2

58

K 5-2 PDF

S

Report

Safety Evaluation Tool

214-2012012¢
048

(vage 3)
(vage 5)
(oage 6)
(oage 7)
(vage 13)
(vage 22)

vate 216112

of salety-related electrical,
m

page 1or21

ZEMIAESIThEE 1 (SRCF 1)

* 51
SRCF HA&H) SRCF
1 B R TR R R R e 2 R LA

K 5-3 SRECS {2z HIThRE 1 (SRCF 1)

=R

N

TR% 2

ﬁ

3
]

TR%3

o

ZEFRYGE (SRECS)
| TRH VP || B . B
TR%1 TR%4 TRES
(5]

SRCF 1

R 1IEC 62061 fiffi & 242 5e M55 4 (SIL)
V1.0, 4H"%5: 47393794
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5 fifi 52 SRECS sl i SIL

5.3 LK HIYIGE 2 (SRCF 2)
Bl 5-4 A HIRE 1 (SRCF 1) 145 Rk

Name: SF 1: Safely limited axis velocity™

Last editor: Support, Online

Inspector:

Last edit date: February 3, 2012 10:15:30 AM GMT
Status: finished

Version: 1.0

Operation mode: In every operation mode of the machine
Description:

Required SIL: SIL2

SiL-calculation by IEC 62061: (page 19)

Achieved SIL: SIL2

Achieved PFHD: 7.8200 E-08
Details of the subsystems see annex (pages 7, 8, 9, 10)

ES

>é} ¥

EE W PRHp (A, %A IR (SRCF 1) H254H

AFFEHI RS 1 (SRCF 1) ik 2 T BT BisR (1) 2 4 523845 4% SIL 2.

B SIL 3 22 5e 4

E. BT T RS 5 M SIL CL e AMERRS], BT bl aAH 3 2 EE 1 (SRCF 1)
AT IR SIL 2 B K.
5.3 ZEMRIAEHITIEE 2 (SRCF 2)
% 5-2
SRCF H4A¥ SRCF
2 SR R A B PAR B LA o
K 5-5 SRECS 22T fE 2 (SRCF 2)
RAERY (SRECS)
ca Rk || P || & .
TEZ 1 TR% 4 TR% 5
11
T&% 2
TE% 3

o

SRCF 2

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, 4 H"%5: 47393794
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5.4 AR RE

g MR PRH {H, xSRI e
Fh. HTTRE

5.4

60

3 (SRCF 3)

Kl 5-6 AN HITIfE 2 (SRCF 2) R45 Rl it

Name:

Last editor:
Inspector:
Last edit date:
Status:
Version:

Operation mode:

Description:
Required SIL:

SiL-calculation by IEC 62061:

Achieved SIL:

Achieved PFHD:

SF 2: ,Safe stopping of the machine axes”
Support, Online

February 3, 2012 10:14:07 AM GMT
finished

1.0

In every operation mode of the machine

siL2
(page 19)
siL2
7.7027 E-08

Details of the subsystems see annex (pages 11, 12, 13, 14)

ES

N ¥

5 [ SIL CL FH/MiE PR,

AFIEHI RS 2 (SRCF 2) ik 2 T BT BisR (1) 2 4 5238 45 4% SIL 2.

(SRCF 2) H:& ik feitit SIL 3 1y e se st

It A4l k4= fil D) BE 2 (SRCF 1)

IATIAH SIL 2 5 HK -

ZAEMREHITHEE 3 (SRCF 3)

% 5-3

SRCF

HA&H) SRCF

3 RSB BRI T LA .

K 5-7 SRECS fzc o< HIIhfE 3 (SRCF 3)

=R

"N

§

ZAEFRYE (SRECS)
| BEn REDS || En .
TR%1 TR%4 TRES

TR% 2

§
33

TR%3

]

SRCF 3

A IEC 62061 fiffi g 2 4> e8P EA5 4% (SIL)
V1.0, 4H"%5: 47393794
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5.5 SRECS 4T

Kl 5-8 Al ITIfE 3 (SRCF 3) K45 Rl it

Name: SF 3: "Emergency Stop”

Last editor: Support, Online

Inspector:

Last edit date: February 3, 2012 10:07:01 AM GMT
Status: finished

Version: 1.0

Operation mode: In every operation mode of the machine
Description:

Required SIL: SiL2

SiL-calculation by IEC 62061: (page 19)

Achieved SIL: SIL2

Achieved PFHD: 7.7119 E-08

Details of the subsystems see annex (pages 15, 16, 17, 18)

g
RPN IhEE 3 (SRCF 3) 18R T AT E SR i) 2 4 52 M 25 2% SIL 2,

W

Bk R PRHL i, i EMEHITEE (SRCF 3) ERILAEHIAL SIL 3 (w4 se il
E%. T T RS S M SIL CL e/ MARS], Prbl 25 2 g 3 (SRCF 1)
IATIEE] SIL 2 [k
5.5 SRECS AT
LAY (SRECS) KL LU R DIk T
BEAFIRSEIL
LA FY (SRECS) A4 M SRECS M 3CRS B it K 5L«
R
TR I, B RS BL 2 A B D (SRCF). S I 44 o
T ARG 4 MiE 24 CPU KT
WA IEC 62061, AU IZHAFHITT — ST .
BRI SR

4 IEC 62061, #=15 6.10 e e FIN H#AE, 2k 1IEC 62061 (1) 2k k5L
o IXLeFES AL IEC 61508 3R FHE i E sk,

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)

V1.0, %&H%5: 47393794 61
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5 fifi 52 SRECS sl i SIL

5.5 SRECS 4T

BE5WR

YA R (SRECS) WA IEC 62061 [ E R KB T4 1y HAB 202 it il
R, HENTATRES TR0 (BN 2SS IEahE 7
B, IXEEMRR DA 2 AR GURREHD e X, ARG AN H AT

ZAGE RN, R LR G (SRECS) AT A TIALE

A IEC 62061 fiffi g 2 4> e8P EA5 4% (SIL)
62 V1.0, 4H"%5: 47393794



6 MM B S 5E

Copyright © Siemens AG 2011 All rights reserved

6.1 A A E R

6 H 5 B S RAE

6.1 AP ER

T 1R SRECS FEAEHI AN ey i e b R g S L DhREAL ) 22 ax b, 2RI 5 A
LUR IR E R,

o WA LU E I

o KK

o UOFBRIG A [a] [V o El A i R
e SRECS 5% 2 [AIff28 H.iji 1]
e SRECS M4y 2k Ui

6.2 PATHAE

IO UF R B S A 2 A TR Al _EAS £ 2 4> R 48 (SRECS) A& 75 A2 “Specification of
the safety function (ZA&IJHEMTE, SRCF) "Ik K.,

PAR S B0 E R 2K

o WAICRPTAT K

o WA IR/ B 3 A R IR IE BRI SRCF
o WIRIE SRECS W RG22 258 Bk

PUATIRAFZ J5, 52T 2 IEC 62061 FK (144> 248 (SRECS) 4 il 72

A IEC 62061 fiffi i 2 4> e 2S5 4% (SIL)
V1.0, %&H%5: 47393794 63
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7 AN s 3 H SCE

7.1 FEIUH

v

7.1

7.2

A% N FH 7~ ) 30 H S
TEI A

KRN RG], 224005 T H (SET) I H e nl il ks .
B 7-1 NI E S

SIEMENS

Further functions

[
I “You may choose fram these options,
-

P CPUZA7TF-2 DP - [EC 62081 - Wersion 1
P CPU317TF-2 DP - IEC 62081 - Version 2
P CPUZ17TF-Z DF - IS0 13898-1 - Version 1
P CPUZ1TTF-2 DF - 150 138481 - Version 2

FIH “File () ”>*“Load projects (F#EIH) " @ , WA H 7~ (1 1 H 3¢
PE R A2V T (SET) 4.

IR H AR

TUH AP S ARG IEC 62061 2K 1) 22 4 583254, (SIL) THA &£ 5 1SO
13849-1 MIPERESESL (PL), 43 N T AR SR il (1 P i 22 4 R4t (SRECS) AL 44

7.2.1 ®42%% (SRECS) K121k 1

64

TUH AR TS 24 R S8 (SRECS) 22K 1 41k P

Kl 7-2 4% % (SRECS) f4s14 1

ZEFRYE (SRECS)
A N NEL |, B -
FRE%1 FR%4 FRES
S ¢ N
SF1 of‘ Pl of‘
FR%?2
£
SF2 R
FR%3

A IEC 62061 fiffi g 2 4> e8P EA5 4% (SIL)
V1.0, 4H"%5: 47393794



Copyright © Siemens AG 2011 All rights reserved

7 AN s 3 H SCE

7.2 WH SN

LAY (SRECS) (111 R 2 RERYEA ST Jridk (1 SeBUE A 2 RS HAEA L
PEPTR S BUESE, AT e 7RG EAEN .

7.2.2 2 %% (SRECS) KA1k 2
5 SR T AL 1 22 A R 4G (SRECS) 464k 2 1 F i

K| 7-3 4% % (SRECS) 4814 2

RERY (SRECS)

. o RED LT s e

FRE%1 FR%4 FRES

1 ¢ A
SF1 o]( d 10?‘

FR%?2

&) S
SF2 . br =

FR%3

LARG (SRECS) (117 R 2 REAARYEA ST Jridk (1 SeBUE 1 3 RS HAEA L
PEPTR S BUESE, AT E T ARG TN .

4 1IEC 62061 fiff e 4 4 e 3 554 (SIL)
V1.0, 4 H%5: 47393794 65



Copyright © Siemens AG 2011 All rights reserved

8 HEER 5 3CER

8.1 H e SCHk
TR AR BN AR, SR AR R S %

#* 81

S

Ly

11/

74k
Lhaerpl

AT T A3 SIMATIC 2248k
i SIMATIC S7 Distributed Safety IR FH 77l ke IEC
62061 1) 5LFR
(Thigpl: AS-FE-1-013-V12-DE)
VAT FATBR A ]
1] #1%5 6ZB5310-0NM01-0BAO

8.2 Internet ##%
ARENFFTHH I SCER N B IEATESS, AR AR G B DS,

#* 82

S

Ly

\1\

AT 5 R

http://support.automation.siemens.com/WW /view/en/47393794

\2\

PEIT ¥ 1IA/DT %
IS &5

http://support.automation.siemens.com

\3\

2T TR

http://www.siemens.de/safety-evaluation-tool

\4\

by

FRAERITT I8
http://www.iec-normen.de

AR GAIDNEWIR NG
http://www.dke.de

WA 7 2R 05— bR O
http://www.newapproach.org/

\5\

[iINER
AR,

VU7 22 At Ak
http://www.automation.siemens.com/mcms/safety-
integrated/de/Seiten/iunkiionaie-sicnerneit.aspx
AR O R G TN
http://support.automation.siemens.com/WW /view/de/12490443

\6\

[iINER
AV,
TNl

T LT B3hLI SIMATIC 24 PEAE
il SIMATIC S7 Distributed Safety )5 JH 7~ 5l Kefi# k¢ IEC 62061 [1
SRR

(UIREZ~Bil: AS-FE-1-013-V12-DE)
http://support.automation.siemens.com/WW /view/en/23996473

GRS S D el
http://support.automation.siemens.com/WW/llisapi.dllI?func=cslib.csinf
oxiang=en&siteid=csius&akiprim=4&exiranet=standard&Vviewreg=vw
W &ODJId=2U8 1094 1&treeLang=en

TR CD 1 s

6ZB5310-0MK01-0BAO

NERIBILE Internet SCR RS AT SR AT IT EOR A5 EORARE -

66

A IEC 62061 fiffi g 2 4> e 855 4% (SIL)
V1.0, 4H"%5: 47393794



http://support.automation.siemens.com/WW/view/en/47393794
http://support.automation.siemens.com/
http://www.siemens.de/safety-evaluation-tool
http://www.iec-normen.de/
http://www.dke.de/
http://www.newapproach.org/
http://www.automation.siemens.com/mcms/safety-integrated/de/Seiten/funktionale-sicherheit.aspx
http://www.automation.siemens.com/mcms/safety-integrated/de/Seiten/funktionale-sicherheit.aspx
http://support.automation.siemens.com/WW/view/de/12490443
http://support.automation.siemens.com/WW/view/en/23996473
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&amp;amp;lang=en&amp;amp;siteid=csius&amp;amp;aktprim=4&amp;amp;extranet=standard&amp;amp;viewreg=WW&amp;amp;objid=20810941&amp;amp;treeLang=en
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&amp;amp;lang=en&amp;amp;siteid=csius&amp;amp;aktprim=4&amp;amp;extranet=standard&amp;amp;viewreg=WW&amp;amp;objid=20810941&amp;amp;treeLang=en
http://support.automation.siemens.com/WW/llisapi.dll?func=cslib.csinfo&amp;amp;lang=en&amp;amp;siteid=csius&amp;amp;aktprim=4&amp;amp;extranet=standard&amp;amp;viewreg=WW&amp;amp;objid=20810941&amp;amp;treeLang=en

Copyright © Siemens AG 2011 All rights reserved

9 WA 51

* 83
FEB ¥R
\A\ SIMATIC FAQ:

PFHp 1 F-CPU 1 ET 200 41/ &1 PFD, PFH FIBAIE I3 I ] 6] Bl 47 2 8
SEEE?
http://support.automation.siemens.com/WW /view/en/27832836

\B\ SINAMICS S/G FAQ:

PFHp {8 WE # SE1K 2 As T RGN K ) R 48 SINAMICS S120. SINAMICS S150.
SINAMICS G130 L A SINAMICS G150 1] PFH {H.
http://support.automation.siemens.com/WW /view/en/28556736
HHER:

AH R R STRYA T AAVG 1T P I 6 SR A I R A A R . HR
Jii i) 5% SINAMICS #4 2k o AR SORY IE o5 & A B R RE I |
\C\ SINAMICS G FAQ:

PFHp, i SINAMICS G120, G120D, SIMATIC ET200S: T ik £
SruE ¥ ()22 42 (PFHD, PFD, PFH)
http://support.automation.siemens.com/WW /view/en/31593618

\D\ | SIRIUS FARER El

B10 {4 KT DIN EN 62061 [ ] i f5HE B1O fH I
i I A A AR B i K
HHR:

AH SR SCRSIRAE AT AP 1717 B2 W] B4R B T b i e sk 3k
1.
LT HBE:  technical-assistance@siemens.com
\E\ Fr& T#R:
S7FCOTIA.XLS S7 Distributed Safety: F#ATIA, FIZA7m, F WIS R A
S7FCOTIB.XLS http://support.automation.siemens.com/WW /view/en/25412441

9 WA [ 52

% 91
fR A HH Bir
V1.0 02/2012 IR KA

4 1IEC 62061 T i 2 4 e #1554 (SIL)
V1.0, 4 H"%5: 47393794

67



http://support.automation.siemens.com/WW/llisapi.dll/27832836?func=ll&amp;objId=27832837&amp;objAction=csView&amp;lang=de&amp;siteid=csius&amp;aktprim=0&amp;extranet=standard&amp;viewreg=WW&amp;load=treecontent
http://support.automation.siemens.com/WW/llisapi.dll/27832836?func=ll&amp;objId=27832837&amp;objAction=csView&amp;lang=de&amp;siteid=csius&amp;aktprim=0&amp;extranet=standard&amp;viewreg=WW&amp;load=treecontent
http://support.automation.siemens.com/WW/view/en/27832836
http://support.automation.siemens.com/WW/view/en/28556736
http://support.automation.siemens.com/WW/view/en/31593618
mailto:technical-assistance@siemens.com
http://support.automation.siemens.com/WW/view/en/25412441

	目录
	1 应用示例
	1.1  本应用示例中的问题界定
	1.2  本应用示例中的解决方案概览
	1.2.1  安全相关的控制功能 1 (SRCF 1)
	1.2.2  安全相关的控制功能 2 (SRCF 2)
	1.2.3  安全相关的控制功能 3 (SRCF 3)
	1.2.4  安全系统 (SRECS)


	2 SET 的应用
	2.1  基本介绍
	2.1.1  安全评估工具 (SET)
	2.1.2  安全评估工具 (SET) 所支持的评估对象

	2.2  创建 SET 项目
	2.2.1  创建项目
	2.2.2  创建一个安全区域
	2.2.3  创建安全功能


	3 风险分析与风险评估
	3.1  风险分析的执行
	3.2  风险评估的执行
	3.2.1  危险 1 的风险评估
	3.2.2  危险 2 的风险评估
	3.2.3  安全相关控制功能 3 的分类
	3.2.4  风险评估的总结


	4 规范与实现
	4.1  制定 SRCF 规范
	4.1.1  SRCF 1 的规范
	4.1.2  SRCF 2 的规范
	4.1.3  SRCF 3 的规范

	4.2  设计 SRECS 架构
	4.2.1  将 SRCF 划分为功能块
	4.2.2  功能块的详细要求
	4.2.3  硬件组件的规范
	4.2.4  将功能块分配至子系统
	4.2.5  功能块子系统 1：“防护门的位置”
	4.2.6  功能块子系统 2：“防护罩的位置”
	4.2.7  功能块子系统 3：“紧急停止”
	4.2.8  功能块子系统 4
	4.2.9  功能块子系统 5
	4.2.10  总结

	4.3  子系统的实现

	5 确定由 SRECS 所实现的 SIL
	5.1  利用安全评估工具 (SET) 进行评估
	5.1.1  所要求的 SIL 条件
	5.1.2  安全评价工具 (SET) 的结果报告

	5.2  安全相关的控制功能 1 (SRCF 1)
	5.3  安全相关的控制功能 2 (SRCF 2)
	5.4  安全相关的控制功能 3 (SRCF 3)
	5.5  SRECS 的执行

	6 用户信息与验证
	6.1  生成用户信息
	6.2  执行验证

	7 本应用示例的项目文件
	7.1  下载项目文件
	7.2  项目文件的内容
	7.2.1  安全系统 (SRECS) 的变体 1
	7.2.2  安全系统 (SRECS) 的变体 2


	8 链接与文献
	8.1  其它文献
	8.2  Internet 链接

	9 版本历史

