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Step 8: Define the corrective measure

Step 9: Define Safety Function and Recalculate HRN
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How to do Risk Assessment with RASWIn?

Previous knowledge requirements: HRNI

File User Help
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General information
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T
=< P
el Hazard Access Points
s s O
S ?
5 = =
IS Calculate initial HRN rD
(7]
< & <
o 802 - W
2 Access point:| A02 - Collsborative Robot + || 8 | (] Adapt size for printing :
o) sk Type List ._bT sk List ey O
o |'I'a ype List: | e Copy | F° LR AERE [ Hide non-applicable
— =
- 1 - Loading task lié || s:
E oading ta: | @ Add ___fdd—! |_Q$
\;: = Delete |E Edit | [ ] Delete m
= Layout Safety Matrix ] Ea Delete | | B 108 | ~
= E Hazard Description | Applicable| & Persons (NP): | &l Frequency (FE) | Probability (LO): Max. Loss (DPH) -
o Final PL 02.1.1.1 - Cuasi-static | Crushing of the operator's arm hazard |1-2 Persons, 1.00 | Constant, 5.00 Although improbable, it | Major bone fracture
8 Contact between the rebot and the fixed parts may oceur, 5.00 or major temporary O
g of the plant during material loading. [ illness, 4.00
© é
o

@ 02.1.1.2 - Transient Robot impact hazard on the operator's [ 1-2 Persons, 1.00 | Constant, 5.00 Probable, Mot surprising | Major bone fracture S—

Contact chest during leading task. 8.00 or major temporary (D
iliness, 4,00
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How to do Risk Assessment with RASWIn?
HRNf Module

gsﬂmﬂ Modules

&

Calculate final HAN

7

rieee (L

Layout Safety Matrx.

Fingl FL

7 i 7t £
f |
X i
W
A
= J=l21d Espart i Agauirs phetogram
= + | Assesment by Tasks
Access point: 32 - Colhorative Robot ~|
Task Type LSt 3 | gading task -
JobTuchist;!}_—Theowawmstrann\re the empty trolley and olace the new one. V||F_‘=_|
= = [ e L
d chi
szz = raquiring correctiva meacures | = 1| B Copy
Hazard Max. Loss [DPH)
02113 - of the pperater's arm hazard between Lh:‘i 1-2 Persons; 1_I}:-| Constant, 5.00 wpobable it II‘\'I:_il'.ll f
Cuasi-static fixed parts of the plant during . 3.00 |L'=r'|ul.

Contact

|Robetimpact hazard en the operator's chest 11-1 Persons, 100 | Constant, 500 | Probable, Mot surprising, | Mzjor bone fracture or major
| dunng loading tack. BDD | temporary illneze, .00

02112 -
Tranzient
Contact

i Mot applied

[soLIDsafe]

1. Click on “Calculate final HRN”, to
open HRNf Module.

2. The hazards and HRN results defined
in HRNi, will be automatically loaded.

T da1s

O
©
(D
-
€L
0
=
—h
<
@)
Q.
-
™D




How to do Risk Assessment with RASWIn?
HRNf Module

¢ da1S

. ) .
& . 1. Double click on hazard’s corrective
7 [ Assesment by Tasks f
E—— measures column.
2 - Collaborative Robot ] . o
Task Type List: | | _| pacing task ~|
Job Task List: I 1-The operator must ramave the empty frollzy and place the new one. | ﬁ_:-
e e (B ca | 2. Add a new corrective measure.
Hazard ipti 5 = ! | Result [HRN) 5
02.1.1.1- 4 et gl 1- T hough improbable, it .00 - H
Cuasi-static 0 t n may occur, 5.00
Contact
02.1.1.2- Robot impact hazard on the cperator's chest 1-2 Persons, 1.[)0: Constant. 5.00 Probable, Mot surprising, | Majer bene fracture or major
Transient during loading task. .00 ternporary iliness, 4,00
Contact
Corrective measures: *,

Please indicate which of the following corrective measures are going to be modified or dick on "Add' to add a
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new one.
rushing of the operator's arm hazard between the robot and the fixed parts of the plant @ ‘Add @
‘ uring material loading.
Corrective Measures PLr Reference Element =] Edit
' &) Delete

h — A FRefs

98  Unlock

v 2w |

Details and actual result: . . .
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How to do Risk Assessment with RASWIn?

HRNf Mod

ule

Wizard for corrective measure applicat

ion *

tor's arm hazard

Application of corrective for: Crushing of the op

between the robot and the fixed parts of the plant during material loading.-
Cuasi-static Contact

" Collaborative Applications
Danger signs

©)

(" Electrical safety
(" Ergonomics.
™ Hazardous substances

™ Minimum safety distance to avoid crushing parts of
the body

(" Other corrective measures

™ Protection devices

(™ Provide guarding

" Radiation emission

(" Selection of safeguard and/or protection device
(" Surface temperatures

™ Unexpected start-up

" Vibration

Select an option

from the list and dick on Mext

.d=' «Back.H@ Next >> 1

Wizard for corrective measure application *

Application of corrective for: Crushing of the operator's arm hazard

between the robot and the fixed parts of the plant during material loading.-
Cuasi-static Contact

% Hand Guiding
Dbt ambaddad mackingsatety solutions,
" Power and force Limiting

atety-rated monitoring

(" Speed and separation monitoring

IsoLIDsafe]

-Collaborative Applications

Select an option from the list and dick on Mext

| K Cancel (&= «Back |[S RNetos |

1. Select “Collaborative Applications”.

2. Select “Power and force Limiting”.

3. Select “Limiting force and area”.

Wizard for corrective measure application *

Application of corrective for: Crushing of the operator's arm hazard
between the robot and the fixed parts of the plant during material loading.-
Cuasi-static Contact

{+ Limiting force or area
Limiting mechanical power

™ Limiting momemtun

(" Other corrective measures

-Collaborative Applications
-Power and force Limiting

Select an option from the list and dick on Mext

.l -_ .d=' «Back.H@ Next >> 1

R[A
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How to do Risk Assessment with RASWIn?

HRNf Module

B Calculation of HRNf for quas-stabic conbact
1 ) Prefminary resut:

A
-Colabarative Applcatans
-Power 2nd force Liniting
Limiting force o 2rea

Hady part in contact: Lowers arms and wrist joints - Foream muscle
Mawimum alowed values for this body part Fmas: 160 N, Pmax = 180 Nfcm2
Applied Force (F1: 250.0 N

Contact area {Al: 2.0 cm2

Calculated pressure Pr=F/ A = 1250 N/ cm2

The pressure Proor the i allowed

are above the

Permissibibe force (Fmaxk 160
Permissible pressure (Fmax): 180
mh= ] 40

o2

>
| e
-' 12500 | wjemz

Pesult with morrecfive measures;

Bady part in contact: Lowers arms and wrist joint - Foream muscle
Maximum aliowed values for this body part Fmax: 160 N, Pmax = 180 Nfcm2
fpplicd Force (F: 250.0 N

(Lontact ares (A} 2.0 em2
(Calculated pressure Pr=F/ A = 125.0 N/ cm2
The calculated pressure Pror the i allowed are above the
walues for this body part you will need to apply corrective messures.
ﬁ Marual i

[soLIDsafe]
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1. The attached Collaborative information,
of the hazard, has been loaded.

2. Set the configuration of the robot, in
order to have a permissible contact.

3. Write a description of the configured
parameters.

B Calculation of HRNf for quas-stabic conbact
Prelminary resuit:

Define a “Safety Function” of the

Sefected body part:

-Colabarative Applcatans
-Power 2nd force Liniting
Limiting force o area

Hady part in contact: Lowers arms and wrist joints - Foream muscle
Mawimum alowed values for this body part Fmas: 160 N, Pmax = 180 Nfcm2
Applied Force (F1: 250.0 N

Contact area {Al: 2.0 cm2

Calculated pressure Pr=F/ A = 1250 N/ cm2
The pressure Proor the i

are above the

Permiwible force (Foaxk 150 | B8 w0 [w
Permissible pressure (Pmax): 180 . =
= o2

h= | i i
m z k: <0 - a0 |z

Pesult with morrecfive measures;

Bady part in contact: Lowers arms and wrist joint - Foream muscle
Maximum aliowed values for this body part Fmax: 160 N, Pmax = 180 Nfcm2
fpplicd Force (F: 160.0 N

(Lontact ares (A} 2.0 em2

‘Calculated pressure Pr=F/ A = B0.0 N/ cm2

measures are required.

‘Calculated values are below or cqual the maximum allowed values, no corrective

<4,
i oo
}J e corrective measure.

W

v
{Pr} Niemé

(K} = 0.07 cm2 , (¥} = -39.0 Nfem2
Additioral nformation:

etsa force safety imit of 160K @
@lelx e [v =

= IRA
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How to do Risk Assessment with RASWIn?
HRNf Module

7 d31S

PLr selection: *
| Applicable corrective measures: | Minimum Project PLr: d 1 S I t t h I H H
s <ort . delec € INnjury seriousness.
Description: Crushing of the operator's arm ~t] e o
hazard between the robot and the fixed parts
of the plant during material loading.
2. Select the Exposure frequency. W,
Possibility of avoidir—+--— (D
PLr selection: *
8 i Applicable corrective measures: Minimum Project PLr: d m I )
o] ope —
= N Inury seriousness: 3. Select the possibility of the operator to QD S
S escription: Crushing of the operator's arm S ; ; - : :
- hazardpbetween thegrobot andpeme fixed parts Serious injury {usually irreversible), induding fatality ~ .
= B14| of the plant during material loading. Exposure to the danger frequency and/or time: avol d t h e d an ge r.. _h m
8 Fecsons (NP 1-2 Persons, 1.00 hd @ (D
= = L
~ From rare to frequent andor short exposure times _|_
© Frequency (FE): From frequent to continuous andjor long exposure times ( I
o Constant, 5.00 > “" ”
S ) 4. Press “Ok”. < O
@ Probability (LO): P - IR
l'-Dh Although improbable, it may occur, 5.00 52~ —F1 _.[ _I_I (D
2 |Maximum loss (DPH): = L — p— o
- Major bone fracture or major temporary illness, 4.00 P PLr selection: bd g : _D
> 'ersons (NP): L
o 1-2 Persons, 1.00 | Applicable corrective measures: Minimum Project PLr: d 3 |_
j; Lot applicable Frequency (FE): Injury seriousness:
Description: Crushing of the operator's arm A . : - : : < ’
X Constant, 5.00 _E hazardpbetween thegrobot andpeme fixed parts Serious injury (usually irreversible), induding fatality ~ ﬂ
= Probability (LO): of the plant during material loading. Exposure to the danger frequency and/or time: (_|'
©w Although improbable, it may occur, 5.00 G2 From fre Pr— dfor | e I — (D
(;E ) a quent to continuous and/or long exposure times
@ e O : T HH Possibility of avoiding the danger: O O
2 Major bone fracture or major temporary illness, 4.00 @
~
- > C
ti
[Inot applicable Rarely possible —
- F1 -Dl- ﬂ
P2— .
e 1 B S (D
] ——p
Persons (NP): — E
1-2 Persons, 1.00 - E Q
Frequency (FE): S E
Constant, 5.00 il 2 O
=F1=» =]
Probability (LO): Lem =
Although improbable, it may occur, 5.00 S52=0 B D W I )
Maximum loss (DPH): L F7=n f_'-
Major bone fracture or major temporary ilness, 4.00 2 Rz E
[ Mot applicable ¥ Cancel v Ok @ (D

R[A
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How to do Risk Assessment with RASWIn?
HRNf Module

Safety Functions » |

1. Create a ne Safety Function.

Select and option 1o create the safety funcion: Za  Comectve Measures

G da1s

(@) Create new Safety Function

Ehars and exisbng safety funchon

s 2. Define the parameters of the Safety

(CiLoa fle

|Access paint: A02 - Colaborative Rabot | ) F u n ct i 0 n .

[safety function rame: Safety Functicns x
Eafety function typ=:

Selzctord attionta
iTnp caLee event:

Creata Safety Functic
pecn e 3. Press “Ok”
Ehars and exishing satety funchon . .

o (D
[e)
T ﬁ
=
& —
>
3 -
N
S Safety state: Copy and create from and existing safety furcbon
~ Enars fiie (D
> Documentation:
g’ !Nxaspumt A02 - Colaborative Rabot | Y74 ¥}
E Process requirements: [safety function rame: 4 . P re S S O k . ( I
g Eafety function typ=: Safety shutdown funchion inttiated by a safeg -
— Safety funclion requirements: = = T = j
0] iT"F' caee event: Robot exceeds the programmed maximum force limit,
v Sucress conditions (SFJ': -
— Reaction: Stop the movement of the robot. =
: N B Calculation of HRNT for quas-stabic contact
% of aperations per Year (nop): = 5 - e 7 7 i :
% peEtaperhins e Tear (il Safety siate: Robot stopped with erergy (To svoid flig of the part). | Breknives el
= , -~ a)
j; Documentstion: Wanual of the robat, -Power 2nd force Liniting
D] f Limiting force of area m
= g Pracess requirements: Fhar,
u = =
§ - || | Body part in contact: 1 and werist joints - Foream muscle _h
$ Safety funclion reqirements: wanual Recet, Maximum aliowed values for this body part Fmaw: 160 N, Pmax = 180 Nfcm2
i Applied Force (Fl: 250.0 N Pressure (Pr| based on Area (A). (D
b - . Contact area (A} 2.0 cm2
f Rucress Canthtions 3 ]: Calculated pressure Pr = F / A = 125.0 N/ cm2 r—'—
. The pressure Proor the i allowed above the i 20|
1% cf operations per Vear (nop): 1500 € > <
" Permissible force (Fmax); 160 ]
"'| Permissible prassure (Pmax): 180 z
- 3 & Pt 1 f =
_—t g e & k= =i 104} = I I
4 = =
- !
g — -
£ Feesut with comecive measures: af  ve B ®s _ 3m  =3 15 a5 as
Bady part i tact: Lowers arms and wrist joints - Foream muscle {4 em?
. aliowed values for this body part Fmax: 160 N, Pmax = 180 Nfom2 (X} = 0.07 cm2 , ¥} = -390 Nfem2 < ’
fpplicd Force (F: 160.0 N
- 4 Cancel o Ok {Comtact area (A): 2.0 cm? Additioral nformation: ( I
e (Calculated pressure Pr = Ff A = 80.0 N/ em2 ets a force safety it of 150K —
- G are below or equal the maximum allowed values, no corrective
s ot et o
o >
5 == — ;
| @ Marual Info ’—@ [ * Cancelar 1' L Ok: ]

IsoLIDsafe]
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How to do Risk Assessment with RASWIn?
HRNf Module

HRN calculation : Crushing of the operator's arm hazard between ther.. X

Enter the new hazard conditions after applying the corrective measure: 1. The HRN Calculation pop up, Wi”

Persons (NF): 1-2 Persans 1.00 ~ a p pea r.
Frequency (FE) Constant 5.00 w
Probability (LO): Although improbable, it may occur 5.00 ~

9 da1s

vy © T S — 2. Recalculate the HRN, once the
X e |V corrective measure has been defined.

HRN calculation : Crushing of the operator's arm hazard between ther.. X

Enter the new hazard conditions after applying the corrective measure: 3 . Th e H R N Of t h e h a Za rd’ h a S bee n
Persons (NP): 1-2 Persons 1.00 a mo d |f| e d

Frequency (FE) Constant 5.00 w
Probability (LO): Although improbable, it may occur 5.00 ~
Max. Loss (DPH) Scratch, bruise 0,10 ~

R 2.50-Negligibh 4. The HRN of the hazard, has been
%  Cancd W Ok @ modified.
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General information

(o

)
Y
Hazard Access Foints

Calcuiate initial HRN

L]

Calculate tinal HEH

0
(D
O
S0
o
=
)
—t
(D
—
-
(D
L
0
=

KRN Gap
E_E z | or's arm -2 Persons, 1,00 | C Although impra atch, a B Callaborative
| Layouit safety Matric Cuasi-static r ot and t it may occur, 2 Lpplications

Contact

i I L
E 02.1.1.2 - Fchot impact hazard on the 1-2 Persons, 100 Constant, 5.00 Probable, Met WMazjor bone tracturs
Einal B Transient operator's chest during loading surprising, 8.00 or major temporary
Contact task, iliness, 4.00

R[A
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How to do Risk Assessment with RASWIn?

HRNf Module

(ol ssesmentbyliazaids | Assesment by Tasks

Access P"i“t| AD2 - Colizborative Robot ™ |

Task Type List: | 1 - Loading task

Job Task List: | 1 -The operator must remove the empty trolley and place the new one.

azards requiring corrective measures

W (@

lazard
2110 - Crushing of the operator's arm
‘uasi-static hazard between the robot and the
‘ontact fixed parts of the plant during
21.1.2- Robot impact hazard on the 1-2 Persons, 1.00 | Constant, 5.00
ransient operator's chest during loading
‘ontact task.
Wizard for corrective measure application X

Application of corrective measure for: Crushing of the operator’s arm hazard
between the robot and the fixed parts of the plant during material loading.-
Cuasi-static Contact

@)
Danger signs

" Electrical safety

™ Ergonomics.

" Hazardous substances

" Minimum safety distance to avoid crushing parts of
the body

(" Other corrective measures

" Protection devices

£ Provide guarding

" Radiation emission

" Selection of safeguard and/or protection device
™ Surface temperatures

™ Unexpected start-up

™ Vibration

Select an option from the list and dick on Next

4= << Back = Next >>

‘X G |

IsoLIDsafe]

Rl Collaborative
Applications

Although improbable,
it may occur, 5.00

Probable , Not
surprising, 8.00

& Not applied

Major bone fracture
or major temporary
illness, 4.00

‘Wizard for corrective measure application ®

Application of corrective measure for: Crushing of the operator’s arm hazard
between the robot and the fixed parts of the plant during material loading.-
Cuasi-static Contact

1. Add a new corrective measure.

2. Select “Collaborative Applications”.

3. Select “Power and force Limiting”.

4. Select “Limiting transferred energy”.

Wizard for comective measure application

aadcuic

(" Other embedded machine safety solutions.
Power and force Limiting

¢ Safety-rated monitoring

™ Speed and separation monitoring

~Collabarative Applications.

Select an option from the list and didk on Next

- ws Ewr]

lx Cancel

Application of corrective measure for: Robat impact hazard on the operator’s
chest during loading task.-Transicnt Contact

" Limiting mechanical pawer

+ Limiting trarsfered energy (ransient contact)

~Colishorative Applicstions
“Power and foro Limitng

Zelect an cption from the list and dick on Mext

= «oback |-€o Neat 33 |I

Risk Assessment Software
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How to do Risk Assessment with RASWIn?
HRNf Module

g da1S

\
(Ft)N

Emax = L&3 3

100

Result with corectve measures:

Body part in contact: Chest - Pectoral muscle
Maximum allowed values for this body part Fmax: 280 M, Pmax -

340 Nfcm?2 ] — — —

M= 13.5Kg. ml = 2.5Kg, mR= 9.3Kg, u= 7.5Kg, vRel = 645mm/rec, 100 200 300 400 £ €m 7l
k= 25N/mm {vRel) mmfsec.

‘Contact area (A): 2.0 em2

Calculated Force (Ftk 279.6 N () speed vz Force (O Mass ve Force (] Area va Pressure

Calculated pressure Pr=F/ A = 1398 N/ cm? (X) - 691.70 mm/scc, (Y] = -51J

Calculated Energy Erl: 1.6 1 coram :
{Calculated values are below or equal the maximum allowed values, el b T —
no corrective measures are required. Maxmum Soeed Lmit: 545 e ‘ 3 )

®
i =] Marwal Info 4 Cancel ! ok

¥ Determination of HRNF for collaborative hazards: .
ekt Se e - 1. The attached Collaborative ..
Caollaborative #pp!!:a_i_jms . .
e information, of the hazard, has W,
e % been loaded. )
Maximum allowed values for this body part Fmax: 280 N. Pmas
M= 13.51Kg, mL = 2.50Kg, mR= 9.25Kg, u= 7.5 1Kg, vRel = 30( -
o~ Contact area (Al: 2.0 cm2 | — O
o Applied Force (F: 13003 N R | . .
2 e s ol i e 2. Set the configuration of the ('DD
UE. —— 130 T .
= . JEE = robot, in order to have a
S m={ 25 |k = e - . —
IS el e CEE p = permissible contact.
% [ BRI an = 3
% A= 2 {=y] e Al 50| B Determination of HRMF for coliaborabrve hazards: x
g —— z @&M T e ' . - (D
5 5 S g 3. Write a description of the —
(% Limting energy {fransient contact]
— Result with corrective measures: .
S Bodypart ncontacsChet - Pckora muscl T e g ; configured parameters.
ra) Maximum allowed values for this body part Fmasx: 280 N, Pmax = ®)Speed vsForce | Maximum allowed values for this body part Fmaie: 280 N, Pma O
‘j> 340 Nfcm2 |7 M:Iajll(g:;;;ju?.mR:MEKg.n:?j!ngRal:EO( ﬁ
> M- 12.5Kg, ml = 2.5Kg, mR= 9.2Kg, u= 7.5Kq, vRel = ] (S il |
o;_g iﬂm":"fs[:;i:‘:‘:‘zm Additional informatio gﬁﬁjaﬁn‘%}oﬁiﬁ;mﬁ.ZNImz I Force based on Speed (vRel) 4 D f_ ”S f t F t' ” f th ﬂ
= Calcuated Force (FE: 13003 N — a0 . verine a arety runction o e (D
— Coleuatod brergy e ) M= 1907 |1 L .
T e * " e | 51
? Ethercalaﬂateﬂressure?r,frorF:exceedthemrmaﬁvevdues mL= 25 ka. Ll L.ku / Correct|Ve measure. n
g - S | e e
= =] Manual e & wrel = | 845 | prmifsec, | 200 1 1 1 i ] (—|-
é : = | A= 2 iz o= / —
wn
)

R[A
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How to do Risk Assessment with RASWIn?
HRNf Module

PLr selection: x

s e resmres | Wik Pt 0 1. Define the PL required of the Safety

Injury seriousness:

6 d31S

Description: Robot impact hazard on the

et e D] | serious injury (usualy ireversible), indluding fatality v F un Ct i on
.

Exposure to the danger frequency and/or time:

|From frequent to continuous and/or long exposure tines -

Possibility of avoiding the danger:

Possible under certain conditions ~
= = 2. Define the Safety Function.
F1 |
- Fekact = ootion tocrest the safety Furctiong
e )
Persons (NP): = E
1-2 Persans, 1.00 - Shre e mastng sefety fncnon @ 0
— . || [ 3. Recalculate the HRN of the hazard
Constant, 5.00 W Q-)
Lot fie
Fi
Probability (LO): '[ [ paint: |
Probable , Not surprising, 8.00 52. ':21 |2 'A:e:ﬁn : e e ! S—
i 1 p-
fcximmm b (DEHH m{ ;Fﬂvﬁncﬁ: ::: Safiaty shuttown function initiated by 2 & | ( )
Major bone fracture or major temporary finess, 4.00 F2 f : | ks st ol el £ ' 4 H d H R N h b | | d
= iT"iDm.lseeutnt: Rabot exczeds the programmed madnum . azar as een reca cu ate . C
[ Not appicable w/ :kea'cw'!: Stop toe movment of the robo,
|
Fefm' T | Rabot sopped with energy (To avnd Feling of the pert). Q)
Documentzbon: T Sofety ma’!uulof"hc rooot, ‘ I
Frocess recurements: | har ( D
e Framp HRN calculation : Robot impact hazard on the operator's chest during .. X
- S Enter the new hazard conditions after applying the corrective measure:
[Buccets conditone [5F): I
1 of aperations per Year fnopl: e I Persons (NP): 1-2 Persons 1.00 ~
Frequency (FE) Constant 5.00 w m
% Probability {LO): Probable , Mot surprising .00 ~ Z
: A
H Max. Loss (DPH) 3 )5cratch, bruise 0.10 ~
| s
i Result (HRN) 4.00-Negligible

(X Cned ||V Ok

oo ot ana - Colaberstive Robok
Tazk Type Liski 3 - gading task.

Job Task Last: | 1 - The operator must remave the empty troley and place the new one.

Faxsrs requnng comecte meamres

Harard Description Wz, Lo (DPH) | Result (HRN)| + Gorrective meares: -
02.1.1,1 - Cuasi-static Cankact Crushing of the cperstor's srm 2 Persona, 1.00 | Constant. 5.00 ae, 010 (250~ M Collsborative
Fnzard Between the rabot and e e, 5 Newlighle Applications !
fiwed parts of the plant dunng
enatenial lading,
02.1.1.2 - Transient Contect Robet Frgact hazaed on the 1-Z Persans, 1.00 | Constant, 5.00 Probabie | Mot Scratch, beuise, 210 400 - ™ Colsborative i
apeater's chest duning laeding surprisng, 800 Hegligiile Apglicatior E' q
tash,

O
D
—h
)
™D
r_'.
my
D
2
Q)
—h
(D
r—'.
<<
o
C
)
O
p
©)
D
Q)
)
O
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How to do Risk Assessment with RASWIn?
HRNf Module

1. Select the access point, the task and the
job task of the electrical hazard.

General information
o)
13

Hazard Access Pairts

0T da31s

ST

c._.m_..m.. B T m,.en., ' ' — | 2. Add a new corrective measure.
=

Caleubate final HRA

Access paint: a0 - Blectrical cabinat

30 Task List: | 1 - The pperster must touch the sements nstalles reoe the cabret and the sectrizal wnng, - ﬁ::‘|

P === = e (8 oo | 3. Select “Electrical safety”.

| £ Persons [NFl:i £ Frequency (rn| ¥ Probability (L0): | EI Max, Loss (DPH) | Result (HRN) | & Corrective measures:
1-2 Perzans, 1.00 | Daily, 2.50 Frobable, Not Fatality, 15.00 !
| surprising, £.00

& Mot anphed

®

it 2 Matria with ‘Inve’ parts (carrying
5 afely biatr el=ctrical current)

Wizard for corrective measure application *

Pieyal

Application of corrective measure for: Electrical hazard due to poor isolation.-
Hazard due to contact with “live’ parts (carrying electrical current)

{* Acoustics
(™ Collaborative Applications

®

™ Hazardous substances

™ Minimum safety distance to aveid crushing parts of
the body

™ Other corrective measures

™ Protection devices

™ Provide guarding

™ Radiation emission

(™ Selection of safeguard and,for protection device
(™ Surface temperatures

(™ Unexpected start-up

" Vibration

{~ Electrical safe

{~ Ergonomics
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Select an option from the list and dick on Next
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How to do Risk Assessment with RASWIn?
HRNf Module

Wizard for corrective mensure application e

e e e 1. Select “Protection against direct contact”.

1 Promch & shack |

(D) 2. Select “Equipment located inside the casing”.

contact eecinic shock

0T da31s

Wizard for corrective measure application x
| Application of comective measure for: Flectrical hazard due to paor isoltion.-
Hazard due to contact with “Eve’ parks fcarrying electrical current}

3. Select “Isolation of live parts before opening the
casing”.

 Accesshie elecmral equpment ocated managen |

RIESGO E T S s TR
ELECTRICO ST one ety
e e ] 4. Press “Next”.
parts fcal electrical current) @
Salect an ootion from t] f‘ m:mtyﬁm::z:: ;-:1! . . . .
Lo — 5. Add a description of the case isolation system.

O
O
et
—
(D
O
.y
<
(D
(D
Q)
n
-
—
(D

—
ELECTRICO Witard for corrective measure application x m
| Application of comective measure for: Flectrical hazard due to paor isoltion.-
“Elecimical safety Hazard due to contact with ‘e’ parts {carrying slectrical current}
Frotecton aganst dract contact elecinic shadk . “ ” 0
6. Add an image of the system and press “Ok
1. Deor interiocking by an eolation evtch ﬁ
The deer carvenly be epened when the isdation
switch & open ﬂ
Salert an eation from i} The iszlation swtch cen arly be cosed when e
doer 3 cosed —
o Caneel 2 -Degree of protection for Tve” parts after
o] | [REs0 T T e 7. Recalculate the HRN of the hazard. (@)
ELECTRICC Tive” perts must ber siecic shok warming signs
Blackfar o o power crout and o
Red/ ac Contral drat m
Fectrical safety Hhigfde Cortrol crcutt fisgart information: *
Protection against drect contact elecirc dhack CrangefControl nterloc: drodt fed from anexternal . o—
-Aececable sectrical equipment lacabed bsde the Howes snply Aorietds ooecie e ey
Eiecrical sefety o
Prate:tion agarat diect matact dectric shod
Aceasitle ectical ecuiprent boated insida the casing
sclatian of 2l Tnie” parts before cpenng e cuing
Select an ootien from the - 1. Daar Interindang by an salaton swbch i Elr i@
RIESGO F1s i oy iy e it e i = s s e v I | | HRN calculation : Electrical hazard due to poor isclation x Q)
| [PEEee ] ELECTRICO Freiminary result; \] -\ Enter the new hazard conditions after applying the corrective measure: N
“Elecmnal safety "mmn Persans (NP): 1-2Persons 1.00 v
Frotecton aganst drect contact electrc shadk GG s m
-Aocessibie electrical equipment lncated ingde the casing Toamhen Frequency (FE) Daily 2.50 ~
Isclation of ol "ive” parts before ooening the casing
o o Probability (LO): Little flow possibility, under extreme draumstance: v ﬂ
“dmmwge hon: 1 Max. Loss (OPH) Fatality 15.00 hd
N Ingtal an Hactleal wolator ewitch —
Select an otien from the St and dick en Next ‘ 4 ’ | | Rt G(n) [1.24-Negiiginle Q
@ || Addimee ®|
| 3 Ccancal 4 ceflack | fep  Nedax Iy X Cancel 4 Ok
! s O e |H Bt photagram
[SOL I Dsafe] ] LS K Caen | W o | I ;a .A
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How to do Risk Assessment with RASWIn?
HRNf Module

7

R Gap

=

Layalit Safcky Matiic

Final FL

L Gratic

¥

elaton

Access paint: 407 - Collsborative Robot V|
Task Type List: 1 - | pading task v
Job Task List: | 1 - The operator must remoye the empty toley and place the new ons, ¥ Fi
Hazzrds requiring corechve measures |_._HF[N_| r@_c_um«_
Hazard
021,11 - Cugsi-static Contact C #] o 23 1-2 Persons, 1.00 | Constant 500 |A Scratch, bruise 0.0 F&1HES P Collzberative
e i Neqligible Applications

02112 - Transient Cortact Robet impact hazard on the operstor's chest during | 1-2 Persons, 1.00 | Constant, 500 Probable, Mot

loading tack. surprising, £.00

Seratch, bruize, 010 4,00 - ¥ Collzberative
Applications

[soLIDsafe]

1. Click on “Export generic hazard” to create
an excel report.
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How to do Risk Assessment with RASWIn?
HRNf Module

TT da1s

. 1. Select the detailed Excel report as type of report.
RASWin x
o Select the type of report you want: a) Basic Excel report: If Excel is not installed on your computer.
(® Basic Excel report (no Excel installation required). a) Detailed Excel report: Initial Risk Assessment report, in
@ () Generate detailed Excel report (Excel must be excel format, without images.
installed)
Generate detailed Excel report with embedded : . : " :
Oirs::;?ac;'rsm;:ir:?t}:;m;;' STReeeE b) Detailed Excel report with embedded images: Initial Risk
Assessment report, in excel format, with images.

RASWIn @

Do you want to incdude non applicable hazards on the
report?

2. Select “No”.

3. The excel report has been created.
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Yes Mo
@ Number of
Exposure - Probable
" Mode: Task type: Hazard: Description X frequency I maximumloss | Level HELLE
point persons (LO): (HRN):
(FE) (DPH):
NP}
The operator must
A0 - touch the elements Maintenance 01.1 - Hazard due to contact with 1-2 Person Probable Mot
E lectrical installed inside the live’ parts (camying ele ctrical Eledrical hazard due to poorisclation. - s, Daily, 2,50 ! Fatality, 15,00
. Task 1,00 surpriging, 8,00
cabinet cabinet and the current)
eledrical wiring.
The operator must . Major bone
402 - Crushing ofthe operators arm hazard g Although :
Collaborative |, SMO¥e NEEMPLY || o g task [02.1 - Cuasi-static Contact between the robot and the fixed parts of | "2 Forsons: | Constant, | ble, it | Facturs or major
trolley and place the . . y 1,00 5,00 tem porary illness,
Robot the plant during material loading. may occur, 5,00
new one. 4,00
A0z - The operator must Wajor bone
Collaborative remove the empty Loading task  |02.2 - Transient Contact Robot |mpad hazard on the operators 1-2 Persons, Constant, Pruhgple Mot | fracture Dr.majnr = P
SO I Dsaf Robot trolley and place the chest during loading task. 1,00 5,00 surpriging, 8,00 |tem pur:rarulllness, ; m .
I ( 3 new one. X rw A

Risk Assessment Software
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How to do Risk Assessment with RASWIn?

Excel Reporting: Risk Assessment tag

2
3 |Title: 1_HRNi_
4 |Generated Orn: mi. fep. 18 17:20:31 2018
5 Initial hazard Tecti F Final Hazard A nt
Access @ lmli:’ ';puu:r KOs ! Result ‘:m::‘ posire e Result
= Job: Task Hazard: Deacription F ity (LOJ: | iy Level i Reference | PLr [Codes) 5 F P F LO): i Level 25
point: ol type: Dotal | persone [7RECE Lok loas (DPH): (HRN): peraona [ ETLSS { Rt 2 KRN}
& Imiage NP} (NP}
The opsrator mJast touch e A i
A - g il A _| 011 - Hazara due 1o ) l{ I~ Litledow possitilty, )
Ehctca | Tonentshsiaied e he, |Manlenance | Lo o i e |CEcal iz die fo poor 12 Persons; | b oy | Froebic, Mot Fatality, 15,00 wcorzoHot | - TS2PersONS, | nai, 250 | | under cxtrome Falaliy, | peqigine| 4,24
L cehinat end the elecirizal  |Task i 2 isoletion. 1,00 surprisng, 8,00 1,00 3 15,00
cahinet Wit (zamrying slecirical current)| circumstances, 0,03
T
From frequert
AlZ - Crushing of the operators arm " Sefous injury
+ . 1 - .
Collra 1hcerrpﬁyupe:::r e s fnt: | nading tesk | 021 - Cunshatatic Centocs |NZard between the robotand HEFersang;| Consting| L :bﬂ]bc::g: may mpmip‘ﬂimmf: oo wcorzozhor | a [zezq| | [ussel "L.'fin:l"ﬁﬁus Rosagie ey FRPeesas, | oomsa || o rnAhnc:]hDI‘-miT may | Sereteh (e oiobe| 250
five r fotey ond B & the fixed parta of the plant during 500 e =Ly O FpOLeT, R irevaraibla), 9 | certan conditionz 1,00 5,00 3 © LMY pruise, 0,10 z
new one. £ i ocour, 5,00 illnesz, 4,00 . 5 5 EXDOEUrE oceur, 5,00
Robot material leading. includng fataline
& fimes
” Coan From freguent
AT - . . . Serious injury 2
o Ths operator must remove the Robot impact hazard on the Wajor bone fracturs or to continuous i
Collabora " o P : 4-2 Perscns, | Constant, Probable |, Mot 3 : i 2 [uzualty Possible urder A-2 Persons, | Conatant, Frebable | Net Scratch, 2
e ‘empty trolley and place the  |Loeding tesk | 022 - Traneent Contact oparaior's. chaet during lbading 100 s00 surprigng, 8,00 ma.Jnrtimpa.ary MCO1.ZDZHOZ2| d |Z62.2 irreversibie), and'or long arbar Sndiliae 100 500 surprising, 8,00 | bruize, 3,10 Nagigible 400
Robot new one task ilnesz, 4 00 includng fatalty EXTIOELE
3 e imes
S
1
Project infermation Access Points 1_HRNi Corrective measures Safety Functions Yiew HRMN Scoring Hejal | ) {1 I»

1. Jobs of the operator in each task.

Ul ks, WN

[soLIDsafe]

. Description of the hazard.
. Initial HRN Calculation
. Corrective measures code.
. Safety function code and PLr definition.
. Final HRN Calculation.

Risk Assessment Software
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How to do Risk Assessment with RASWIn?

Excel Reporting: Corrective measures tag

N
r—'—
(D
O
—
=

2 | Title: Corrective measures
3 | Generated On: mi. feb. 2517:20:23 2015
4 & SF Description Additional information:
@ Electrical zafety @ @
Praotection against direct contack electric shock 1
Aecessible electrical equipment located ingide the casing 1 . I m a ge Of t h e CO rre Ctlve m ea S u re .
Izolation of all “live™ parts before opening the casing
1. Door interlocking by anizolation switch
The door can only be opened when the isolation switch is open
The izolation switch can only be closed when the door is closed H O O
1 Inztall an electrical isolator switch 2. Attached Safety FU nCtlon .
') 2 - Degres of protection for <live® parts after izolation against direct contact UP2E or IPKEE these “live® parts must bear electric shosk,
o wWarning signs I I l
3 BElack!ac and do power circuit and de
=3 Fied! ac Contral circuit H H H X
& Bluetde Corirolarouk 3. Description of the corrective measure.
-+ OrangefControl inkerlock circuit fed from an esternal power supply U
N ]
8 MIC01.202.HM Collabaorative Applications
~ an:w_w_er and foree Limiting I . . O
o Limiting orce or ares . 4. Additional information
o Biody part in contact: Lowers arms and wrist joints - Foream muscle ﬂ
= 1 2021 | Mazimum allowed values For this body part Frmas: 180 M, Pmas = 180 Niem2 Foree safety limit: 1600,
8‘ Applied Force [F): 16001 ( I
L Contact area [&]: 2.0 cm2
[0} Calculated pressure Pr=F 1 &= 80.0 M fem2 (—r
(% £ Calculated values are below or equal the marimum allowed values, no corrective measures are reguired.
— MCM.202 H02 Collabar ative Applications j
— Povwer and Force Limiting
% Limiting transfered energy [transient contact]
~ Body part in contact: Chest - Pectoral muzcle (D
> Faximum allowed values for thiz body part Frmas: 2800, Pmaz = 340 Micm2
- 1 2022 |M= 135Kg, mL = 25Ka, mR= 3.3Kg, u= 7.5Kg, vFiel = B45mmisec, k= 25Mimm Magimum Speed Limit: 645 mmids
= Contact area [A): 2.0 cm2
5 Calculated Force (Fr): 2736 1 I
7 Calculated pressure Pr=F &= 1398 M /{ cm2
o Calculated Energy ErJ: 1.6 J
) 7 Calculated values are below or equal the masimum allowed values, no corrective measures are reguired. m
3 . Z
& . |
=
| Project information | Access Points | 1_HRMi_ | Corrective measures Safety Functions View HRN Scoring | Hojal | ) —
This Sheet, is linked with HRN sheet. Ml
By click in a Corrective measures code on HRN Sheet, you will be redirected to the corresponding X
H /7, H ” < )
corrective measure on “Corrective measures” Sheet. (.D
—

R[A

Risk Assessment Software
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How to do Risk Assessment with RASWIn?

Excel Reporting: Safety Function taq

TT da1s

2. Name or description of the safety function.

This Sheet, is linked with HRN sheet.
By click in a SF code on HRN Sheet, you will be redirected to the corresponding corrective measure
on “Corrective measures” Sheet.

2 |Title: Safety Functions
3 |Generated On:  mi. feb. 28 17:20:27 2018
(D Code PLr Description @ Type Trip cause event: Reaction: Safety status: Documentation: P.r Safet?v P
4 requirements: requirements: . -
Safety shutdown Robot excesds the Stop th " Robot stopped with
e d |STOP_Robot_Forcelimit function initiated by programme op fhe mavemen energy (To avoid  |Manual of the robot. 4 bar. Manual Reset. | | |
S - - 1 safequard maximum force of the robot. falling of the part)
B 5 2021 i limit. g orme par X
E Safety shutdown |Robot exceeds the Stop th ¢ Robot stopped with _O
= d |STOP_Robot SpeedLimit function initiated by|programmed op the movmen energy (To avoid  |Safety manual of the robot. 4 bar Manual reset.
IS . of the robot. - O
< a safeguard maximum force. falling of the part).
% 6 (£02.2
e D)
7 —t
3 : "
v 9 |
= D)
o Project information Access Points 1_HRNi_ Corrective measures Safety Functions View HRN Scoring | Hojal | *® 1 ('D
- —
2
o% I
%
7 X
™ .
8 1. Code of Safety function.
3 =
—
—t

[soLIDsafe] = IRA
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How to do Risk Assessment with RASWIn?
Word Reporting: Safety Function tag

&= 1. Click on “File” and “Generate report”.
S @ = -
. e e st Sty S e s “"’“’MJ 2. Select the Access points to be reported.
il and mnprcbisble, i may Megligile Application
2 ' |
beimpa — %
Acces points to generate @ Indicate the documentation ta be included in the files | 3- Select the report template.
Frem u ta L [ Selectall |
EEEITSEEEE T Gt ﬂw@ , ,
ﬁ"wﬂ"wum“ﬂ"“mﬁk- LI it 4. Select the desired format options.

|Empty Tevpiate doc

®

EN-IS0-13349-1/ANST/RIA TR 15,306

[ Performance Level analysic EN-1S0-13840-1/ANSLRIA

Performance Level Summary tsble
| ¥
TR15.306

0O
o
kel
<
=b
o
=3
~—
N
o
=
Sl
v
=}
=
w
9]
gl
o
v
—
b=
o
-
=
()
>
=L
%
Bl
™
w
0}
5
<
@
o

v 5. Select the documentation to report.
[AsFr
: Print By;
= 1 () Aszeemen t by Hazards
Global image scale 0 {o Shfes Standard «| ) bt e 6 Cl iC k ”O k”
P fort e @ B [Z] ront e for report: [ Task tabie ° :
Lenguage: [Espatil | [ Al <] Ol i
e : (I HRNi $HRNGap +HANF
Create table of contenis TOC Levsk: § | e
TOC Foot Note: [ x |
|

Uze hyperiinks on TOC I
? 5ot e defuk amet ains ] % e [[V_o ]

You can add your own template to generate the report.
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How to do Risk Assessment with RASWIn?

Word Reporting: Project information

Project information;

1. Project information

2. Layout image.

3. Risk Assessment summary.

HAZARDOU S ACCESS POINT DISTRIBUTION

Project data:

Project name: Training Maching

Company in charge of project: Solisars

Project author: Jaume Gracla

Project date: 07/09/2017

Filename: 1 HRNF sar

Last modification: 280272018

Print date: 011032018

Software version: 4.0.0.0

Standard version: UNE-EN |50 13843-1:2015; UNE-EN IS0 13849-2:2013; UNE-EN IS0 12100:2012

~ Machine data: al

Manutacturer's name:
) date; 2097

[soLIDsafe]

Descrption: Perform mantenance work

Step:

Hazard

S

The operator must

touch the slmentz

inctalled insids the
cabinet 2nd the
elactrical wiring

AG1.1 - Hazard duo te contact with live’ parts
(earrying eloctrical current)

Electrics] hazard dus fo poor issistien

Actess peint ADZ - Collaborative Robot

Tack £: Loading task

Description. The cperstor

must feed (he robot with the perts 10 be regied.

Step:

Hazard

Description

Tha cperator must
remove the empty
troliey and placs the
new ane

A02.1 - Cuasicstatic Contact

Crushing of tha aparators am
betwaar tha rasct and tha fixad

olant during matadial badirg

A02.2 - Translent Contact

Robot mpsct hazard on the oparstor's chest

dunna 0=0ing task

BN | UBNS
[FSo000N | 124
HEN UBNE
hazard
parts of the | [NHBONGONN | 250
[0 | avo

= IRA

Risk Assessment Software
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How to do Risk Assessment with RASWIn?

Word Reporting: Risk Assessment summary by task table

¢T da1s

Agcess poink ADL. Elecbical cabinet
; 4 .
i ome kar r paenes w 1. Task table (Risk Assessment by task)
. .
(2) whowrcatopuarse (4) wincorsctve meszums
stop Dasenption Camsetn r . )
NP F F ¢ HRNi. NR F P c HENE
1 - Elactrical safaty
Probection ageins! deect conlact sleciriz shosk
Accessible electnoal equoment located inzide the oasing M M M
e s s 2. Detailed HRNi Calculation
1 - Tha aparatar mast A01 1 - Hezand dus to 1 Daor interiecking by e isclation switch Lithalaw . . Y Y
kot dkontit contact with e’ parts | | Erphable The doar can anly be opsred nhen he isolfion swich is apen i sty
pissE iy [aarring slectrioal o Deiy, | Mot Fataity. | sy | The isolabion switch cen onty be closed when the door o clased i Geiy, | '; e | FERREDY, e
c"‘“’ : ";‘I: curranty: Eleetminal or s |20 1800 - Degree af protachion tar Thie” parts afar (olaton againgt diset cantact UFEX ar Voo | 2e0 | "“;‘ ™= wmoa
el kg Dazar dua 10 oo IFXXE these “ive" parls must besr sleckic shock waming sgns aifacancinnes
0O stact 9 izclation Blask'ac and do nowar cimut and Ao =
O Rad) Control elrour . .
2 ek e s s il 3. Defined corrective measures. X
=b Azdtional informegon: Irstsl on eletrioal Isgistor switen
>
&7 Ascesa pome ALL: Collaborative Robot U
N
Task 1: Loading task Diseriotion: The operto misst foed (e fEOCE wilh ©Ie 030 0 be beatsd.
o
= T : v . .
~ - s (o e 4. Detailed HRNf Calculat
3 step : . betalle alculation.
w : 3 F P (& HRKi - : i NP F ] c HRNE ﬂ
% | - Colabomiive Applications
o Power and farze Limitng
wn A2 - gk stato Majr Lime0g foroe or aras
Q 1 -The aparatar mugt | CEMBEL Grushing af Afthough | bone Body part in comsct Lowsrs arma and wiist joints - muscE Al
= oot hs cpeator's 2 1-2 constarg | iMPFhiah | frackae Missimum sllomed sluss for this body past Emas: 120 N B = 180 Niwn2 12 | nciant, | vy o |- Semich
(14 ol 1 hezard cetwsen the Perzanz, | S te, tmay | ormajce | I | Arpbec Foroe IF): 150.0 M Perapra, | Z5pT00 | o bruize, 250
w r:w“m’e" paee e rakat and tha fhesn o0 e azcur, amparar Cantact arsa (A3 .0 omz 10 h "‘“i ‘;“o‘" oo
8 pars ol the plane 500 ¥ Tinass Calpulsted gressure L= F LA = 500 N/ a2
— duning madarial lsading 400 Calouistad values ara balow or squel the mawmum slowed veles, no conestive
— freasLISE are rEquired
= Aicifinrnl Infern=ors Force safely fimit 1900
\(-’ 1 - Colaberative Applicaticns m
> Powsr ard forzs Limiting
—_— i energy {fransient contsct
Limidiog tracadarsd {tranaient condack)
- Magr Body part in ooract Chest - Pectoral muscle
X . A02.2 - Transsent boe Maxmum aliowad valugs for Sis body poet Emagy: 220 1 Emge, = 340 Wiomz
oo % T"“I‘;‘-"::;w"“‘" Gontset Robot impses | 1-2 constare, | B8 | patae W= 13.5Kg L = 2. 9KG JE= 9.3Kg U= 7.0Kg. yRel = DaBmim sec k= 25Hmen 12| omcsane, | BloDshie bl | Scesich
5 ""Dh" b ion e | hazardenthe Peszons. | 90 Surpriing | 9 MR DA | Contect sr=a iA) 2.0 am2 Persors, | %000 | susprising, bruize. 400
=2 oy o aparators chest dunng | 1.00 ahe- | temparar Caleulstad Fores (Fti: 270.6 H 100 ® 200 010
(7] ! ozding tesk ) yilnass A=z NIz
- 100 J
Caloulated valuas ara balow or squel the masimum alowas vakes, o comeative
a AERELE Bl TEgLired
o Ackitional Infoernagan Mazimam Soeed Lmit 345 mms
w
= Z
@
o I
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How to do Risk Assessment with RASWIn?

Word Reporting: Corrective measures information

1. Explanation of electrical hazard and Corrective

¢T da1s

1 Task type: Msintenancs Task Barfarm mairenance work
Shp | 7me operaior must towch the slements istaled inside the cabinet and the siecitcal wiring. . .
ki oz vt Fazaraeret g 2. Explanation of Collaborative hazard and
A1 - Hazard due to contact with 'live’ parts {canrving electrical current) Elecincs) hazard due fo ooor isola CO rrective m ea s u res ta ke n
Probabifity (LO): Ershatde Mol surprising, 5.00 = * e o
Exposure freguency (FER Daily, 2.50 : _'
Frobable maximum loss [DPH): Fataity, 15.00 A o
Number of exposed persons {NPY: 1-2 Persons. 1.00 B e —— ) i initi
posed persons P e R —— \ g 3. Safety Function definition.
Eapiied o [P EE]] C | E
atemeo R\l= :
= Calculoterd Fressirs ) 1250 M2 i}
o Colrective measures. e
: Tack typ Loactng 1ach | The aperatcsr misd fed s roGct th i parts fo be Faated Step: The operator must remove the empty trolley and place the new ona.
1/1 Em"reﬁfwe Nos 1 S [7e i i g # o R T o Defined dangers: | Transient Contact: Robot impact hazard on the operator's chest during leading task.
al 3 -
% Protection against direct contaet elecne shock i B Aamiaiskletal Tafety funchion name: 0
o ACCEE AL SRR CaE vl e G m»g«mwma-mmﬁﬁ?mmm Satety shutdown funclion inlated by = saleguard
” Isolafion of all "live" parts before opening the casing L :
O 1. Doerinterlocking by 2n isclation snitch " | A - Guasi-static Contagt fre bt and the ficed partz of the ol Trip cause event: | Robot exceeds the programmed maximum force.
l'-Dh The doar can only be opened when the ation switch is apen PR A ) rminnial bclgy | Reaction: | Stopthe of the robol. E
i The salation switch can only be closed when he door is clossd “\ Probability [LO): Shough sprobetle i my oocr, 500 Safoty state: | Robot stopped with energy (T aveid falling of the part).
ol lzn;g&gm urplmiedion far ‘;'hvc‘ parts after isolation against direct contact UP2X or i S iy Gt A Documentation: | Safaty manual of tha robot.
r fhese ‘live” parts must bear electric shosk waming signs ey . : Process requirements: | 4
= g‘rx’kicg‘:?hﬁgﬁugcummm POt v 1c (CES A feor e poEy s Safety function requirements: | Manual reset
5 b et i ‘Numier of expossd persons [WFY: 1.2 Farsons, 1.00 -:_ o 7 'vn z .' :
3> Orange/Control Inferock cocuit f2a from an external power supply L .
= Correcti No: 1
- ] ] D Coobahart Pk
= Additional Infaomatiznslsatall an dectrical isslator switch e Pt s fome Lmﬂng
AN 4 - Cuyabati Combact Limiting transfered energy {iransisnt contact)
T PrEEe———— —— S Result of the (MC):

Body part in contact: Chest - Pectoral muscle

Maxdmum allowed values for this body part Emag 280 N, Emay = 340 Niem2
M= 13.5Kg, mL = 2.5Kg, mB- 9.3kg, u= 7.5Kg, yRel = 645mm'sec, k= 258/mm
Contact area (4): 2.0 em2

Calculated Foree [Fty 2796 N

Pr=F/&=1385Ncm2

A1 - Hazard due to contact with 'live' parts (carmying electrical current) Electnes! hazand due fo poor izels

Prohahility (L0): Litledow possibility, under exireme circomstances, 003

Exposure frequency (FE): Daiy, 250 [ —

Probable maximum Inzs [DPH): Fataity, 1500 Calculated Energyf,{} 1.64
Mumber of exposed perzons {NP): 1.2 Personz, 1.00 Calculated values are below or equal the maximum aliowed values. no commective measures are required
" e | .-_-n,m.,.,.,...“.,m .,, 1 Assigned PLr level - d , The operator must remove the empty trolley and place the new one. AD22 Plr-d
ELECTRCDY Fburandbmumtm Y AN202- L
Hazard lovel (HRN): 1.24 Lt forom orares Safety function name:A02.02 - STOR. Behot. Spesdlimit
Recu® of the (MC)
el et oo e e Additional Information: Maximum Speed Limit: 545 mnmvs

Malimsn maaummmsuu.ypmmwwm Teanwenz
Appiied Farea JF) 1000 N

Corluct armn (4] 20 cm

Calkcylsbed pressuee By = F /A 500N/ em2

Caicidatad unies b= al the rasomm sl owed valu active. O [ 1 W
B e e s b e o o oe AT B REQUIRED PERFORMANCE LEVEL (PLy):

5afety funebion namk-AULT - ETHE. Babat, Forslimt.

57 = Serious injury (usually irreversible), including fatality
F?2 = From frequent to continuous andlor long exposure times
P1 = Possible under cedain condilions

Ple=d
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