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Configuring Safety Parameters of Elements
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Performance Level?
PL Gfx Module

PL is a measure of the reliability of a safety function. This value depends on different parameters as Probability of
failure or Mean time to failure.
PL is divided into five levels (a-e).

PL e gives the best reliability and is equivalent to the required at the highest level of risk
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How to calculate the PL in RASWIn?
PL Gfx Module

e e ——— 1. Click on PL Gfx Module icon.

You're running RASWin Professional license. E View HRN Seari
W ring
Project data:
Project name: | Trajning Machine / X
Project description: | Training Project 07/09/2017 /

=
Company name: | Solidsafe X | Project type: MM "i

Person responsible: | Jaume Grada

Hazard Access Points

Calculate initial HRMN

PLr calculation by: EN/IST 12100 150 13849
Minirmum Project Category: 3 vj Minimum Praject PLrs |
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Validation method: ‘Step by step

©

PL Module to use:
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Manufacturer:
Machine description:

Model:
Serial number:

Manufacture date: septiembre , 2017 B
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How to calculate the PL in RASWIn?
PL Gfx Module

—+
Select Component type for element: * U
Ce 11?031
nt L] L]
1. To create a Safety Block of the Emergency e
o Stop Button, double click on Estop icon. Access Point: 401 - Acces Point 1 v (@D)
% 1 - Select source of element information O
UE. . . . gt
= 2. Complete the following information and ———» Enter Manually -
E click “Ok”: 2 - Select the type of component from the two below: :'?
§ ‘ % AcceSS POint () Electronic component (®) Electromechanic component UQ
: - E -
= 100 2000 Type of component ®
= Number of signals RS
e Bfr \ | Al )
>
= 0Q
e —
2 (o ¢ -
g 3 - Select number of signals (automatic if connected to and 10 (D
3 module):
) 1 signal (®) 2 Signals ('D
* Cancel W Ok D
—t
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How to calculate the PL in RASWIn?
PL Gfx Module

¢ d31S

L] L]
Enter component data manually: X . .
_» 1. Complete the Subsystem information.
- |
& | Name: | Central Estop x| ocument: (%! 2 I_ d . h d . b h b
e fioai]
0%' Documentation: | Emergency Stop Button (pull to release) — 1 . Load anm age t at €SCribes t esu SySte m.
=3
—+
S x D)
S —-H
g @)
e | Reference: | xx0-xny
3 | Manufacturer: | Rockwell Automation
=l
& | Performance level (PL) 5 PFH [1/h]: 1 3
i_ Reasonmg
g x B4 > Q)
> N3 —+
o%" | Operation period: 0 Shortest period of operation: 10 *
= E Loadfe 1 @)
%
P
z - > | D)
S Description &= <cBack
3 @Error Central Estop: this subsystem must use the basic safety prindples, modify this requirement int the Category tab. i
ke Information Central Estop: In category B and 1 systems, the DCAvg is not considered. % Cancel
{.!.a Warning The indicated number of signals does not match the signals required for the spedified category f
L a]'3
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How to calculate the PL in RASWIn?
PL Gfx Module

¢ da1S

1. Click on the Category tab.

Fnter component dats manuslly: _— % __—» 2.Select the category of the architecture used.
Subsystem infarmation

Category requirements:

/

e

kel
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U%' I B 1 2 3 4 Fundamemal safety functions are in use. -

T - _ . .

=3 [#]5afety principles of proven efficiency .

S +I I rst failre tolerance | 5. Select the Category requirements.

z allure accumulation does not lzad to safety function loss. — ('D
© [ZMTTFd is high

% 4 [~]PcAvgis high, induding fault accumulation

@ [#]CCF is equal to or greater than &5.

=3 d B requirements must be applied, together with proven effective safety prindples. 6 CI |Ck ”Ok”

i . Parts relating to safety are to be designed so that: .

= - a single fault in any of these parts does not lead to safety function loss and

— n |2 L El | = said fault is detected at the time of or before the next safety function request,

=2 - d but if this detection is not possible, an accumulation of undetected faults must not ('D
g lead to safety function loss.

> A i i ion i alw Y] 3
= = L s - When a single fault is produced, the safety function is always performed. The

o n Reasaoning:

S —t
> Dual channel architecture, requires high level of verification
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: D 4=  <<Back
x Cancel
& Ok
s
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How to calculate the PL in RASWIn?
PL Gfx Module

{7 d31S

Component Information: X . . I ) Q
1. On the Component Information window, —~+ O
Component: - . “ 3
Pl:e MTTFd: 3.0 [ ccrm click on “CCF”. -> -
o
§ PFh: 0.00e-+00 DCAvg: 0 (D D)
Ug-. Channel 1 (@) | () Channel 2 —
—+
8 Channel 1 Channel 2 ; m
i
N M Ed(3:0) BCAvT (0} a M (3.0} DEAYTIO) [ | —D Q_)
v
o o= _|ﬁ
g a 1100-Central Estop = wj 1100-Central Estop L= ( (D
& —
& | _|_
- O ® ~<
> m
5 2] 7/ Q)
j; [ [ [ [ _U
MTTFd: DCAvg: MTTEd: DCAvg: -
2 - | - Q)
UDQ— Double dick on element to link to layout (D
: — )
z Q
< =
2 ! Description &= <<Back |
@ |
o @Error Central Estop: The subsystem does not reach the required MTTFd level for category 4 subsystems, a high (==30) MTTFd is required. e | w
,r'j_, Warning Central Estop: The subsystem CCF score does not reach the minimum {CCF == 65 points). I ® Cancel | — (D
Errar Central Estop: For the indicated categary, the subsystem requires a high (== 99) DCAvq level; the actual value does not meet this requirement. o
I W Ok ] —
wn
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How to calculate the PL in RASWIn?
PL Gfx Module

On CCF window, there are two option to

@ enter the parameters:
1. Directly
2. Selecting applied measurements

Option 1: Directly

CCF M X _ .
s —» 1. Select “Enter CCF value directly

(®) Enter CCF value directly

> 2. Enter the Total CCF points
Total points: | Minimum required: 65 ponits P

() select applied measurements to determine CCF
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. Add Measurement Paoints
[ ] Delete
Delete all
» elete & = >
Total points: 0 Minimum required: 65 ponits
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How to calculate the PL in RASWIn?
PL Gfx Module

Option 2: Selecting applied measurements

CCF Measures X | __» 1.Select “Select applied measurements to

() Enter CCF value directly determine CCF”

Total points: | 65 Minimum required: 65 ponits

—» 2. Click on “Add”

(®) Select applied measurements to determine CCF
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@ Add M Points
[ ] Delete
Delete all
® =2 € >
Total points: 65 Minimum required: 65 ponits
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How to calculate the PL in RASWIn?
PL Gfx Module

Select CCF measurements to apply x Select the measurements type agree with
Type bl easLrement - the element.

Azzeszment, analysis -

Competitian, training

Dezign, application,
EXpENENCE

Diversity
Erwironment

[zolation, Segregation.
Driverzity

Meazurement point; | . Tatal points: : % Cancel b Accept (DK) I
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How to calculate the PL in RASWIn?
PL Gfx Module

CCF Measures x / The measurements selected will be appear

("JEnter CCF value directly

G da1S

Total points: 65 Minimum required: 65 ponits

(®) select applied measurements to determine CCF
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;; @ Add Measurement Points
% Physical separation between signal paths: suffident wiring separation in piping, isolation distances and lea... 15.00
% ® Delete IUse different technologies/design principles or physical principles, for example:first programmable electron...  20.00
- Protection against over-voltage, over-pressure and over-current etc 15.00
% lUse components of proven capability 5.00
= Dioes the design take into account the analysis results of failure modes and their effects to avoid the com. .. 5.00
u%’- Have the designers and maintenance personnel been trained to understand the causes and consequence. .. 5.00
= & Delete all

7] £ >
1

@ Total points: A5 Minimum required: 65 ponits
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How to calculate the PL in RASWIn?
PL Gfx Module

i | ——» 1. Select MTTFd.
s [ {4 2. (Optional) Enter the MTTFd value directly

3. Click on Determine MTTFd value from B10d value.

NS =

- MTTRd: 3.0 poave: o

Dauttle dick on efement o ink to layout

4. Add a B10d value and a additional process cycles.

o o = 5. If the B10d value of the element is not known, click on
Error Cenira Extap: The subspst=m does rok reach e required MTTFd level for category 4 subsystems, = high (>=30) MTTFd is required. -~ .
garor Cenal Estop: For the indicated category, the subsystam requies a hich [»= 95) DCAvg kevel; the sciusl valus doss not meet this requirement, | 2 Canedl | "typlcal Components Values”’ and Select the Component type.
W [+

6. Press enter on the keyboard.
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How to calculate the PL in RASWIn?

PL Gfx Module

Option 1: Directly

Element MTTFd (Central Estop)

(®) Enter the MTTFd value directly

MTTFd:

Failures per hour rate:

.

MTTFd level:

Low

v

[ o

Plﬂd: i

T10d:

MTTFd: 3.00

Operation period:

JFailure exdusion

Typical companent values

() Determine MTTFd value from the B10d value

Cydes Process cydes: i}
a SFT nop 0
a MTTFd level: Low

Operation period: IEI

[soLIDsafe]

v

There are two option to enter the parameters:

@ 1. Directly
2. Determining MTTFd value from the B10d

value

1. Select MTTFd.

2. Enter the MTTFd value directly
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How to calculate the PL in RASWIn?
PL Gfx Module

Option 2: Determine MTTFd value from B10d

—t
Element MTTFd (Central Estop) >
o (®) Enter the MTTFd value directly o o
g >
& MTTFd: z MTTFd level: Low
= Failures per hour rate: II'FIT [JFailure exdusion Q
S Q.
§ Typical component values —
Q. .
g (O Determine MTTFd value from the B10d value » 1. Select “Determine MTTFd value from B10d -
(0] ( ,Q
V4
E Plﬂd: 0 Cydes Frocess cydes: 0 value”.
% T10d: a SFT nop 0 —\
% - g
2 R . ] N — 2. Add a B10d value and a additional process
e cycles. — |
% Operation period: _|
g Operaton period: EN 3. Press enter on the keyboard. L
2 Q.
Q)
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How to calculate the PL in RASWIn?

PL Gfx Module

Elernent MTTFd (Central Estop)

(®) Enter the MTTFd value directly

Failures per hour rate:

MTTFd level:

[ Failure exdusion

Low

Typical component values

Typical component values

s

Select component bpe

(_J Determine MTTFd value from the B10d value

Elﬂd: 0 Cydes Process cydes:

T10d: a SFT nop

MTTFd: 3.00 a MTTFd level:

Operation period:

Operation period:

EX

Low

[soLIDsafe]

Auiliary relayz and contactars with light loads [mechanical load)
Ailiary relays and contactars with masimum loads

Contactors with light loadz [mechanical load)

Contactors with rated loadz

Emergency shutdown device with maximum & operation
demands

Emergency shutdown device, independent of load A
Hydraulic components

techanical components

Prieumatic compaonents

Puozition switch [with separate actuator, safeguarded with
block), independent af lnad A

Puozition switch, independent of load A
Prowimity switches with light loads [mechanical load)
Prowimity switches with masimum loads

Puzhbuttan [for example, validation switches] independent of
load A

Accept (OK)

I 3 Cancel i (¥

5. If the B10d value of the element is not
known, click on “typical components
values”, and select the component type.

R[A
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How to calculate the PL in RASWIn?
PL Gfx Module

Component Information: X

D .
Peparet: _— Select DCAvg

Plie MTTFd: 3.0 | coFEm | +
Channel 1) | (@) Channel 2 ff4

PFh: 0.002-+00 DCAvg: 0

W
—
(D
O
~

Ia) Channel 1 ﬂnﬂ o

le) L] L]
kel - m— .

=< MTTFd {3.0) MTTFdE.0) DEAva (T) .

: E i El P
—+

5 — o
: » o

2 | o
5 Ll ®

§ |_ - —
g,, Lo ;
n MTTFd: 3.0 DCAvg: 0 MTTFd: DCAvg: 00
e

> Double dick on element to link to layout

z O
>

o

0 ! Description | = << Back | ‘ ’
=5 I —

@ @Errcr Central Estop: The subsystem does not reach the required MTTFd level for category 4 subsystems, a high (==30) MTTFd is required. —— >
% @Error Central Estop: For the indicated category, the subsystem requires a high (== 99) DCAvg level; the actual value does not meet this requirement. | % Cancel |

B @Error Not all the elements of the component are linked to layout elements <
3 v o] 0Q
o

R[A
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How to calculate the PL in RASWIn?

PL Gfx Module There are two option to enter the parameters:

@ 1. Directly
2. Select “Select applied measurements to
evaluate DC”

Option 1: Directly

Element DC Average (Central Estop) *

—» 1. Select “Determine MTTFd value from B10d value”.

(®) Enter DC value directly

s 1 BCever — _ 2. Enter the Diagnostic Coverage value directly

Easoning.
2. If it cannot be entered directly, click on Select applied
measurements to evaluate DC.

() Select applied measurements to evaluate DC

. Select measurement form the list

r\ﬂeasurement type
Faasurernent description:
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PC range: 0 % a 0 o

| depends on:

Piagnostic coverage (OC): 0 % Ckve [ 1

is measurement alone is not |
fficent for the following performance
evels:
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How to calculate the PL in RASWIn?
PL Gfx Module

Option 2: Selecting applied measurements

Element DC Average (Central Estop) X

() Enter DC value directly

(®) 5elect applied measurements to evaluate DC

— 1. Select “Select applied measurements to evaluate DC”.
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Select measurement form the list
-ty i —> 2. Select measurement from the list.
F eeeeeeee t description:
FICrange: 0 |%a | ) o
| depends on:

Piagnosti coverage (0C): 0 J% ocleve

is measurement alone is not | |
fficent for the following performance

evels:
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How to calculate the PL in RASWIn?
PL Gfx Module

M lection for DC * . . (f)

Ty::‘“'emmt - Em:;u:evice v » 1. Select the device type agree whit the —t

b easuremnent L — com ponent. ('D
Logic

[ Test stimulus by ey Output device |DC range: U

O mechanic:c:nll_l,l quided - | 1] %a | i} i o '

DCmss monitoring of input signals without denamic testing e v 2' SeIeCt the measurement type agree Wh It the \'

Control input signal crozzed monitaring with dynamic testing, in the event
O that short-circuits are not detectable for | /0 multiple] com pO ne nt-

Crozzed monitoring of input signals and of the intermediate resultz in Logic
(L) and temporal control and logic by the program flow and detection of

static faults and short-circuits (for multiple 1/0) 3 CI H k llOk/l
Indirect monitoring [for example, control by a pressune switches, electric . IC .

O cantrol of the actuator positions)

Direct manitaring [for example, electrical control of the position of the control || This measurement alone iz not sufficient
wvalves, monitoring of the electromechanical devices by mechanically linked for the fallawing performance levels: . . .
elemenis] All the information will appear
O Fault detection by the process

0 Monitoring of some characteristics of the senzor responze time, analogue /

gignal range, for example, electrical resistance, capacitance]
Element DC Average (Central Estop) X

(CJEnter DC value directly

E3soning:

% Cancel W Accept (OK)

0O
o
kel
<
=b
o
=3
~—
N
o
=
Sl
v
=}
=
'd
9]
=l
o
v
—
=
o
-
2
>
=L
%
P
™
w
0}
5
<
@
o

(®) Select applied measurements to evaluate DC

Select measurement form the list i

rﬂeasuremeﬂt type | Input device

leasurement description: Crossed monitoring of input signals and of the intermediate results
in Logic (L) and temporal control and logic by the program flow and
detection of static faults and short-drcuits {for multiple 1/0)
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PC range: 99 |%E ‘ EE] ‘ %
| depends on:

Piagnosﬁc coverage (DC): 99 %  DClevel:

is measurement alone is not | |
fficent for the following performance
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How to calculate the PL in RASWIn?
PL Gfx Module

g da1s

C:;M'tFm . 1. To add the Safety Parameters to the channel 2, click
= o I + - on the arrow in the middle of both channels. e
Fh: 0.00=2+00 CAva: 50 / ;

Chanrel 1] | (®) Chanrel 2

Chorrel £ s 2. The values on channel 1 and channel 2 will be the
[ wrrao | same.

- MTTFd: 3.0 CCAvg: 99 MTTFg: DCAvg:

Double didk an gement to ink to layout

Component Infarmation: X
! Description Component: |
G Error Central Estop: The subsystem does not reach the required MTTFd level for categary 4subs)  |pL: e MTTFd: 3.0 CCF (85)
G Error Central Estop: For the ndicated category, the subsystem requires = hich (== 33) DCAvg le| b ' -
@Ermr Not &l the elements of the compenent are linked to layout elements ?Fh' e o S 5
Chanrel 10 | @ Chanfel 2

Channel Ch!mel 2

NTTFd3.00 DEAw:

/

1100-Central Estop

)| & @

3. Click “Ok”.

©
v
om

N @
N®

MTerBcn |I ocae @) ||E WTTRd 3.0 DAy (53)
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I 1100-Central Estop 'f_ a 1100-Central Esten

u =

@)
5 5
—e
-

o <
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o
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> 3
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S

5 <
D T
— Q)
N )
3
D
r—'—
D
D)
0]

N®

MTTFd: 3.0 CCAvg: 99 MTTFg: DCAvg:

Double didk an gement to ink to layout

Description 4=  <<Back |

@Ermr Central Estop: The subsystem does not reach the required MTTRd level for categary 4 subsystems, a high (= =30) MTTFd is required, .%____ __l
Cancel

¥ o
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How to calculate the PL in RASWIn?
PL Gfx Module

Component Infermation:

Component:

2000

I]VI'I'I'Fd: :DCAvg:

Double dick on element to link to layout

:M'I'I'Fd: :DCA\rg:

PL:e MTTFd: 3.0 | CCFES |
PFh: 9.54-08 DCAva; 93
Channel 1) I (®) Channel 2
Channel 1 Channel 2
M (3:0) nedvo ey | [ MTTEd(3.0) pcavaies | [l
& 2000-Auxiliar Cantactor 1 = “ 2000-Auxiliar Contactor 1 [~
oIy ©
1] = ®
Fd 7]

Description

!
@Error

Audiliar Contactor 1: The subsystem does not reach the reguired MTTFd level for category 4 subsystems, a high (>=30) MTTFd is required.

IsoLIDsafe]

1. Repeat the same procedure for the output
element.

2. Click “Ok”
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