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 CE mark is a mark of the European Union

* Indicator of a product 's conformity with valid EU legal
requirements

 The aim is to create, distribute or buy safe products

e Soit‘s simple:

Everything you supply or place on the market must
have a CE mark.
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have a CE mark.
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HOW DO WE ACHIEVE THE CE MARK AT HZG?

Rough process at the HZG technical department

scientist

'3 s Helmholtz-Zentrum
s ::: Geesthacht

Centre for Materials and Coastal Research

<<include>>

KickOff meeting search for relevant

directives and standards

kN

- Machinery Directive

- Low-voltage Directive

- Pressure Equipment Directive

- Personal Protective Equipment Directive
- ATEX Directive

- EMC Directive

writing of the
specifications

[}
1
<<include>> |
1

<<include>>

design and build perform risk assessment

technical
department

Modell i InSitu if || 1321 Helmholtz-Zentrum
3 ! Geesthacht

| 03280
Ident-Nr. - Zewtnum fi Material- und Kistenforschumg
Zeichg-Nr. | 16-0180 Zentralabtl. Teshnikum
2ul. Betriebsdruck ;6 bar Druckiuf
Umgebungstemperatur : 20 - 30° C S 2016
Betriebsspannung : 400V
max. Betriebsstrom . 5A
max. Spindeldiehzahl  : 6685 1/min
Drehri Spindel Rechts
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the device

=<<include>>

create signature card

<<include=> ___.-

e

marking of
the device

create declaration of
conformity or installation
declaration

handover of the device
and operating manual
to the scientist




EXAMPLE

* We regularly use the Mashinery Directive (2006/42/EC)
* To get through the process, we use a software tool
(Safeexpert -> so nothing is forgotten!)

- Machinery Directive 2006/42/EC

- Electromagnetic Compatibility <=

Directive (EMC) 2014/30/EU

Identifiy the applicable directives

_________________________________________________
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A4 Compile the technical file
- 1S0 12100:2010 Safety of machinery
- EN 60204-1 :2006 Safety of machinery - Electrical Manufacture of the product

equipment of machines

5 5: Helmholtz-Zentrum
:t:: Geesthacht

Centre for Materials and Coastal Research

_____________________________________ Involvement of
- IEC 62061:2005 Safety of machinery Functional safety Notified Body

of safety related E/E/PE control systems Declaration of conformity
- ENISO 10218-1:2011 Robots and robotic devices —
Safety requirements for industrial robots Affix CE Marking

Ready for the market
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EXAMPLE

1. Classification of the product

Classification of product

Is the product subject to Machinery Directive 2006/42/EC?

How does the product have to be dassified according to the Machinery Directive?

Does the product fall under Annex IV of the Machinery Directive?

Central Technical Department 2018

222! Helmholtz-Zentrum

: 25 Geesthacht

Centre for Materials and Coastal Research

{(* Yes ( MNo )

{+ Machinery

(" Interchangeable equipment

{ " Safety component

{ " Lifing accessories

{ " Chains, ropes or webbing

{" Removable mechanical transmission device

" Partly completed machinery

{"Yes (¢ Np )

M
5y,
53]
@
(@
63,
M
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EXAMPLE E E E E Helmholtz-Zentrum

s 25 Geesthacht
Centre for Materials and Coastal Research

2. Apply relevant directives

Clarifying the application of additional directives [ Completed:
r Status Document number Title CE Print Completed
R:hhz:l)ﬁ[ﬂﬁGde Européischen Parlaments und des Rates vom 17. Mai 2006 Gber
B e i e S D

3. Apply relevant standards

 DINENISO 12100 - Typ A standard
 DIN EN ISO 13849 - Typ B standard
 Sometimes Typ C standards

Central Technical Department 2018 [ @



EXAMPLE EEEE Helmholtz-Zentrum

: 25 Geesthacht
Centre for Materials and Coastal Research

4. Perform risk assessment @

¥

Determination of the
limits of the machinery

!

Hazard identification

Risk estimation

Risk Analysis

Risk Assessment

Y

Risk evaluation

Central Technical Department 2018
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EXAMPLE E E E E Helmholtz-Zentrum

s 25 Geesthacht
Centre for Materials and Coastal Research

4. Perform risk assessment

= = - W
% éi‘é & ‘ﬁ.g B = e Generd (2 - B = ;_5
X Delete E - - - copy | =
- B e M — e
- crossreferences - view * | Drective Annex | | 95~ & electall | .
1 Risk assessment 3]
§.¢ Verwendungs-, raumliche, zeitiche und weitere Grenzen - 2 @ Header information: Filter: General (17) =
[ ~.. Machanische Gefahrdungen |
& ) - H Limits of the mach Verwendungs-, raumiche, zeifiche und weitere Grenzen Il |
L 418 9 Uberfahren werden
-4l of Weageschieudert werden Hazard occurs: " ves  No " Possibly F 3 a
8- o arbeitsbereich 7] Bl =B 2008/42EC @
&l ¢ Aufbay, Instalation, Storungsbeseitigung, Wartung, Instandhaltung, Teachen, Programmieren Anhang1, 1.3.
L. Arbringung einer Schutzhaube um die Schi,.. Phase of the machinery life: | Aufbau, Installation, Wartung, Teachen, +|® imgg;vwm GEGEN
-4l o Quetschen GEFAHRDUNGEN
n Hazard: 1 - Mechanische Gefahrdungen / 1.3 - Quetschen
-4 o Arbeitshereich ‘ Ejl B =5 2008/42kEC a
Sl ¥ Aufbau, Instalation, Storungsbeseitigung, Wartung, Instandhaltung, Teachen, Programmieren Hazard description: Quetschen an der i h tick und Schleifspindel/Schleifspindelbefesti anhang1, 1,3.7
> T Trennende Schutzeinrichtung (Verkiedung. . B“":é";‘g’:‘f’““‘d‘ Tﬁ(;
Zuhalten der trennenden Schutzeinrichun... fi2EC -
Anhang1, 1.6.1
| Wiy Wartung der Maschine
-l & Unristen, Verfahrensanderung [Menees: B =5 eniso 12100:0... @
i Trennende Schutzeinrichtung (Verkesdung. .. ™ Tho. & | Meagure Depends on a control system | Risk IN / OUT 6.2.21
| Zuhalten der trennenden Schutzeinrichiun... Tremnende Schutzerridhiing (Verkiadang) Geometrische Faktoren
! - bl 1 - 4/2 BY =8 eviso 12100:0.. @
i - 6.2.22
N O R Zuhalten der Schutzeinrichtung n Posibon mit WG | oy - 2t0 Physikalche Aspekte
{-[2]—- Trennende Schutzeinrichtung (Verkesdung... =5 ENISO 12100:20.., @
Zuhalten der trennenden Schutzeinrichiun... 6.2.32)
- Mechanische
L fif 3% Schneiden oder Abschneiden — —
-4 o Einziehen oder Fangen
& o iebsisbersich £ antriebsriemen fix Schieifpi...
o Aufbau, Instalation, Storungsbeseitigung, Wartung, Instandhaltung, Teachen, Programmieren il -‘_3‘ Arbeitsbereich
. n 5 elekinsche Ausristung
Origin: £ oesamte Maschine
- Beschleunigung/Abbremsung; £ Arbeitsbereich und Bersich ..
- spitze Teile;
- Annah: eines sich b den Teils an ein des Teil;
- schneidende Teile;
- elastische Elemente;
- herabfallende Gegenstande;
- Schwerkraft;
- Hohe gegentiber dem Boden; the machnery ife O
- Hochdruck;
- fehlende Standfestigkeit/ -sicherheit; Bau
- kinetische Energie Aufbau, Installation, Storung..
- Beweglichkeit der Maschine; Transport
- sich bewegende Teile; ache ,
- rotierende Teile; Teachen, Programmieren
- raue, rutschige Oberflache; Urmriisten, Ver
- scharfe Kanten; Normalbetrieb
- gespeicherte Energie;
_ Vakuum. [ Istats | Document number Title Section Link destination ] inalen Lebensphasen
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EXAMPLE E E E E Helmholtz-Zentrum

s 25 Geesthacht
Centre for Materials and Coastal Research

5. Compile technical files and Internal checks

‘Compile technical file
2 MName and address of the person who is authorised to compile the technical file.

e T e et b e e oty Documentation:

Neme: [John Hedde I"

Company: |Hehh)hz Zentrum Geesthacht Zentrum fur Material- und hung GmbH
[ rechniem
Street:  |Max-Planck-5tr. 1 | Po Box:

o e * Drawings

Phaone: |ﬂ4152/ﬁ7-2783

Emal: |

:
—  (Calculations

PYE] Techiische Dokumentatio L 2006/42/E

-+ Allgemeine Beschreibung der Maschine &l ¥ 30,05.2016 13:47:40
Ubersichtszeichnung der Maschine ] el 30.05.2016 13:47:41 ® M a n u a I S
Schaltpiane der Steuerireise il il 30.05.2016 10:24:13
Beschreibungen und Erlauterungen ] ] 30.05.2016 13:47:48 .

« Vollstandige Detailzeichnungen, ggf. mit Berechnungen, ... ¥ Il 30.05.2016 13:47:51 [ ] Te C h n I Ca I d ata S h e ets
Unterlagen uber die Riskobeurteiung 7] £l 30.05.2016 13:47:52
Liste der grundiegenden Anforderungen il il 30.05.2016 14:49:33
Beschreibung der ergriffenen Mafinahmen ¥ v 30,05.2016 14:49:38 . .

+ Angewandte Normen und technische Spezifikationen v V| 30,05.2016 14:49:41 L4 R I S k a n a IyS I S

- Technische Berichte mit Ergebnissen der Prifung F F

£} Betriebsanleitung der Maschine [El] [Ei| 02.06.2016 16:27:53 -
- Firmenname und Anschrift 7 v 31052016 09: 14:59 [ ] S I n at u r‘e Ca rd
| Bezeichnung der Maschine &l ¥ 31.05.2016 09:15:01 g
- EG-Konformitatserkiarung ] el 02.06.2016 16:26:17
Algemeine Beschreibung der Maschine il il 31.05.2016 09:15:04 °

Description: Dies ist eine Standardvorlage aus der Maschinenrichtinie

Do | have anything forgotten?

Even in the manual and neccessary documentation.

Central Technical Department 2018




Helmholtz-Zentrum
Geesthacht

Centre for Materials and Coastal Research

EXAMPLE

6. Print declaration of conformity or declaration of incorporation

EG-Konformitétserkldarung 1112 Helmholtz-Zentrum

— : im Sinne der EG-Maschinenrichtlinie 2006/42/EG, Anh. Il 1. A 1::% Geesthacht
Zentrum fiir Material- und Kilstenforschung

Central Technical Department 2018

Hersteller
Heimholtz Zentrum Geesthacht
Zentrum for Material- und Kistenforschung GmbH

In der Gemeinschaft ansdssige Person, die
ist, die

zusammenzustellen

Max Planck Str, 1

for

21502 Geesthacht Kistenforschung GmbH

e

Max-Planck-Str.1

21502 Geesthacht

und der
Produkt / Erzeugnis. InSitu Schieifapparatur
Tw Schieifmaschine
Seriennummer P03290
Maschinennummer 150180
Projextnummer P0O3290
Auftrag 3A03291
Funktion i rper Erzeugung von
Funkenflug. Der en
schnellen Jelappar Trigersignal
or. Die Daver des Kontaktes
D
lasst sich
Es wird ausdriicklich erklart, dass die allen der EG-
Richtlinien entspricht.
2006/42EG Richtlinie 12/E und des Rates vom 17 Mal 2006 Uber
Maschinen und zur A Richtiinie
' o
Geesthacht, 02.12.2016 | L( ! " A / B T
Ont Datum Unterschrift U7 Unefsghiin {4 /
John Hedde e e g
Leiter ZA Technikum Gr TiE
Seite 111



CALCULATING THE PERFORMANCE LEVVEL

i formance i feee g ]
Required Performance Level "g‘ (:’g(i) Lx Delete per! levd“ Sensor . Logic . Actor Bestimmung des Performance Level E E E E g:g&«;l:’z“hntrum
— ] - red Petios = : : nach EN ISO 13849-1:2015 Zentrum fiir Material- und Kilstenforschung
a Levek ! ! I
- P1 L i i
—— a [ [
P2 : i i
S1 — i i i MTTE =y 2 - i 1
P1 Performance Level : : Dsabystemt = 3 ¥ MTTF p kgpgry + MTTF b gpar— 1 1
——— rea d‘l e d: + 5 +
P2 : : MTTFDKMMH MWFDKHM/J
[ P14 i i 2 1
sert 1 ! ! = 2|20 MITF gy -————
S2 L hoe J : : ' m
i i
! ! = g*[Z*M.4!ahrc-444'4!ahm ]
i i — 3 3
” ; ; .
SR MTTF pgpysems = 44,4 .Jahre

Oliver Listing

Helmholtz-Zentrum
Geesthacht

Centre for Materials and Coastal Research



CALCULATING THE PERFORMANCE LEVEL $284 Helmholiz Zentrum

s 201 Geesthacht
Identify risk sources Centre for Materials and Coastal Research

reducing the risk
by a housing 3 servo axis

W | se-, space-, time- and other limits

i1\ Hazards associated with the environment in which the machine is used
¥ Combination of hazards
other hazards
i Hazardous events: Shape and/or superficial finishing
. Hazardous events: Moving parts of the machine
-. Hazardous events: Kinetic energy and/or potential energy (gravity)
. Hazardous events: Loss of stability
i~ Hazardous events: Mechanical strength
. Hazardous events: Pneumatic, hydraulic equipment
. Hazardous events: Electrical equipment
o Hazardous events: Control system
. Hazardous events: Materials and substances or physical factors
... Hazardous events: Workstation and/or work process design
/8~ Other hazardous events

1 stepper axis

Central Technical Department 2018 [ @



WORKING METHOD FOR RISK ASSESSMENT

Considering an electrical control system

Risk Assessment

Risk Analysis

Determination of the
limits of the machinery

.
.
]
o
C

Central Technical Department 2018

!

[ Identify the safety functions ]

|

[ Determine the PLr ]

Design and implement the
solution for the safety function

[ Calculate the PL ]

'3 s Helmholtz-Zentrum
s s : Geesthacht
entre for Materials and Coastal Research
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DETERMINATION OF THE REQUIRED PERFORMANCE LEVEL s s 02 Helmholtz-Zentrum
s ss: Geesthacht

The measure depends on a control system Centre for Materials and Coastal Research

C = T B Risk assessment - Project: Testproject for ESS - User: Listing Oliver -  Safexpert 8.3 SP6 (72)

Projects StandardsManager Update wizard
4,08 a4 &3 = [ ¥
Ee , 2 ; Filter: General (1) ~ B _:é
;] X Delete “m “a | B Lisd || G 9 copy
New Select Cmssieferen(es Standard Machinery x 1‘ | »‘ Excel Print
- crossreferences view = | Directive Annex I export -
al I
o 1 PLr erformance level
[ o [ —— e —— required
g, e ;ﬁ - Use-, space-, tme-and other ... @l || & @ Header informaton: Filter: General (51).7
- 4 Limits of the machine: | Use-, space-, tme- and other limits ] (1A
o
3
1 Hazard - &y o " Possbl .3 H ini
e T ' & IS e 0B S Severity of injury
Hazard location: ‘falu'eofmdﬁncbun of the controller + ‘ =
AnnexI, 1.2.1 Sl I' ht
Phase of the machinery life: ‘Norma\ operation + "’h Safety and reliability of control S |g
systems
- Material/ substance ha... Hazard: { 19 - Hazardous events: Control system / 19.6 - Unintendedunexpected start-up s a| =5 2006/42/EC @D ( n O rm a | reve rsi b | e
Ergonomic hazards B . Annex I, 1.2.1
Hazards associated wit... Hazard descripion: Motor movement can not be stopped by the software Safety and reliability of control . .
_— systems )
c°'"""'h:z":"":‘ hazards = 2008/42/EC @ I nJ u ry
— other Annex1, 1.2.2 i
o S2 serious (normally
Measures: § =5 2006/42/EC @
[ |11: & Measure Dependsona ... | Risk IN / OUT 1 ég:;‘gfdell:é’c:s lrreversi b I e
] f Install the emergency stop switch and install a door...
Aex1, 123 injury or death)
Starting
Y =5 200s/42/EC @
Hazardous events: Cont... ?l;an!)( I, 123
- rting
i\~ Oropping or ejection.- B =8 2emEc @ F Frequency and/or
~{1\-- Dropping or ejection... | \ Annex1, 1.2.5
i ratwreresopmon. | || ISR e A e ot exposure to hazard
N operating modes
G Machie scton resi) ||| [ e vl 01 vokntn T CEE P
i ncomroledmove.. | || e A ) S R —— F1 seldom to less often
-4 o Unintended/unexpecte... ® ad
A ; J - e
-3 o failure or malfunct /
T o L el ] e & hrewmhocinotnc.. and/or
| i L e o
4 e o ’ Level exposure time is
2 Obher hazardans ey F2 ;.' 2 -'I reached:

orign: — Start | L b [l - Short
» Related to the control system. LE:: P2 ‘, Calculate PL 1
s2 Tm F2 frequent to

F2 E . ansesnflhevmdmuvlf: B B ContinUOUS

foreseeable misuse

Consrcton and/or exposure

Transport
Assembly, installation . .
Commiataig, adpmerts time is long
Teaching, programming

¥| Risk adequately reduced Dedlared by: |Listing Oliver On: |2018-06-07 09: 2| . Process changeover

Lot darge: BIBOSH 1 P possible of avoiding

hazard
Central Technical Department 2018 e ey
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COLLECTING INFORMATION

Identify the system’s structure and collect all relevant data

s 55t Helmholtz-Zentrum
:t:: Geesthacht

Centre for Materials and Coastal Research

electrical drawings (e.g. with Eplan)

safety block diagram

Sensor Logic Actor
T
‘\-
-
L
KF1
Dold
LG5925.48
Safem.
-KF1
eingeschls
erwachung
in Einschal

Central Technical Department 2018



5 5: Helmholtz-Zentrum
:t:: Geesthacht

Centre for Materials and Coastal Research

COLLECTING INFORMATION

Identify the system’s structure and collect all relevant data

data sheet relevant data

—_
§ — Overview of safety-relevant charactel
Vi ;s.a ety Technology . '
Comvo e nespcis components according to EN ISO 1
SRPICS Values according to EN IS0 13849-1
Eaton type B104 MTTF,
[opera- [years]
tions]
" Emergency switching o, furn-release MZZ-PVT
NO 2.000.000*
NC 2.000.000° 8 < o e v s W i ; i " W o
Emergency switching off, pull release M22-PV.. T ersteter Bezsichmng Arkenummer  DmenblaniD  Blg  LSTRS/LAMBES Lpeimerq PP, prp  MTE, oo o Ko wer
L. ool T Fa PSEN 1 1p.20 12020 0310 soo000 03
EEEI—— S S 5 b PSEN 1 1520 412020 b7 so0000 03
SMC-contact 2.000.000% s = 52412020 058 10 So0000 o
Emergency switching off, tum-release with MPI (switching position) MZZ2-PVT..-MPT s ELiso1 vail 20 LUE0S  8236-05hoch hoch 4 1
= L : ELisot vt 20 tuEes 0236 cahot oeh b
% e ELn veza n tmem  omeomn  we e i i
) ELm0 211 2 LEEM  5ASECShort och b 1
N [TeGoRals D Standardtype 7 RO 4 ACIDCHY 101514 do. 422 sz Teassere  9500%e B H
1 » wrzez . b
NO  Sicherheitstechnische Kenndaten LG 5925.48/61 AC/DC 24V 1
NE | Artikelnummer: 0061919 13
5 . Ergebnisse nach EN ISO 13849-1: LG 5925.54/61 AC/DC 24V "
2 TForpur yaregorie: 4 Artikelnummer: 882
Posifion ! py. e * Ausgang: 3 SchiieBer, 1 Offner
€ MTTF >100 a(year) « Nennspannung U,: AC/DC 24V
oc,,: 99,0 % « Baubreite: 22,5mm
d. 365 o/a (days/year)
h, 24 d (hours/day) Bestellbeispiel
s 3600 Zyklus p
21 /M (hour) LG 5925 61 AC230V
| L Nennspannung
Ergebnisse nach IEC EN 62061/ IEC EN 61508: UL-Zulassung
siCCL 3 IEC EN 62061 Klommenan
SiL 3 IEC EN 61508 ohne Bezeichnung:
HFT: 1 Klemmenbidckenichtabnehmbar
oC. 9.0 mit Schraubklemmen
SFE” 007 fog PC (plug in cage clamp)
PEH. 2,66€-10 ol abnehmbare Kiemmenblocke
T, 20 a (year) mit Federkraftklemmen
i PS (plug in screw)
abnehmbare Kiemmenblocke

) HFT = Hardware-Fehlertoleranz

Central Technical Department 2018

B10, number of switching cycles after which 10%
of the devices have dangerous failure

MTTF, Mean Time To Failure

DC average Diagnostic Coverage

avg

PFH,4 Probability of dangerous Failure per Hour



CALCULATION OF THE PERFORMANCE LEVEL

By hand...

= " *%%* Helmhaltz-Zontrum

Ak
Ne

7oF]

[

o
=

NE
=

Lé
de
Di

Di

D:
Re
Le

Helmholtz-Zentrum |

L - ——— - [ 2% Helmholtz-Zentrum |
Be = == = [ t1t! Helmholtz-Zentrum |

i)

Ta

[CRCE A

S =

L3

+ La
. Sic

Le

den
Es!
DC

%

Helmholtz-Zentrum
i+ Geesthacht

Bestimmung des Performance Level
nach EN ISO 13849-1:2015

Zentrum fiir Material- und Kiistenforschung

DC, , =99% = hoch

1.3.3. Bestimmen des PFH-Wertes

Das Subsystem 3 entspricht in seiner Struktur der Kategorie 3. Da der Diagnosedeckungsgrad
DClyg subsystems »h0Ch* ist, kann das System auf Kategorie 4 hochgestuft werden.
Laut EN ISO 13849-1 Anhang K lésst sich hierzu nun der PFH,, bestimmen:

PFH psuesiens = 2,47%10°°

1.4. Berechnung des PFHp-Wertes
PFHp,, = PFH pgpguemi + PFH pgusysiems ¥ PFH psupeysiens
= 429%107"+247%107" +2,47%107"

PFH

b = 9:23+107°

Laut EN ISO 13849-1 Anhang K erreicht das System damit knapp den Performance Level e mit
einem Sicherheitsfaktor den Performance Level d.

Bestimmung_des_Performance_Level.odt

Seite 5von 6

Central Technical Department 2018

Helmholtz-Zentrum
Geesthacht

Centre for Materials and Coastal Research

app. 4 pages for only one safety path

every machine has different structures
-> |ess copy&paste

calculate each iteration

(29



CALCULATION OF THE PERFORMANCE LEVEL

By a tool...

# lots of tools by different manufactures
® weuse SISTEMA at HZG

# generate detailed report

448§ SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine Applications v2.0.7
File Edit View Help

> open. sve = [ Close Project | Al Liorary iyl VOMA Library Report | & tep NZ Whats This?
A@ as/vR | &8
< proects Block
v PR TKE1092_Vacuumkammer_Ofen_{ Documentaton WTIFD DC  Elements
v ¥ 5F Not-Aus-Funkiion
v VSR [-SF2) Not-Aus Kompletige | Name of block [Not-sus Schationtakt
v v CH Channel 1 Reference designator [-sF21
v v BL ISR UINGLARS:
¥ EL M22-NotHakTa
v ' CH Channel 2 LIRS
v « BL [-SF22]Not-Aus S:  Device Manufacturer: Eaton
V EL M22NobHakTs || o ieriee.
W 5B [-KF1]BG5925 10
v v SB Akoren e
v+ CH Channel 1 Part number: M22-CKO1
~ o BL [-QA1]Hifsschitz | povicon
¥ EL QA1) DLEEM
v ¥ CH Channel2 Function ¥ nput Logic Output unknawn
¥ # BL [-QA2]Hifsschitz | | Technology electromechanic
v EL [-QAZ] DLEEM
Category. Category 1
Use case
< >
Context -
(71 Not-Aus-Funktion
- c Descrigtion of the
b R use case:
|PFHD 1] SE-8
EB Not-Aus Kompletigerat
Pt e
PFHD [1h] 2,568 Documentaton:
Cat. 3
IMTTED a] 100 (igh)
|0Cavg [%] 99 (High) P
ccr 75 (fulfiled)
BL Not-Aus Schaltkontakt Hessopes
IMTTFD [a] 83.888,9 (igh)
OC [%] 99 (High)
EL-
MTTFD [a] -
Ioc [a]
B 19 "SISTEMA default library”

5 5: Helmholtz-Zentrum
:t:: Geesthacht

Centre for Materials and Coastal Research

[u

i

SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine H ™
of

Project name: TKE1092_) ~_Ofen_f_|

File date: 31.05.2018 14:59:42 Report date: 07.06.2018 Checksum: c0796185cc591b829eb9d9891186b406

PR Project name: TKE1092_! -_Ofen_f_|

Project file name: c TKE1092_ _Ofen_f_|
Projekt\TKE1092_

erﬁOfanJﬁMagm;siumproben .SSM

Creation date: 31.05.2018 13:13:11
Project status: In Bearbeitung
Project number: TKE1092

Project version: vi.0

Authors: D. Heims; O. Listing
Project managers: D. Heims
Inspectors: 0. Listing

Dangerous point/machine:

Documentation:

Document:

Version of software: 2.0.7 build 2

Version of standard: I1SO 13849-1:2015, ISO 13849-2:2012

Checksum: c0796185cc591b829eb9d9891186b406

Options: Use DC intermediate levels for calculation of PFHD (more precise)
[CIMTTFD capping for category 4 lower from 2500 to 100 years.

Status: green

Note: There are no warnings listed for this project (or it's subordinate basic
elements).

Print options
how device details
how documentations on SF, SB, BL and EL

Show requirements on PL and Category

Show parameter documentations on PLr, PL,
Category, CCF, MTTFD and DC

Show CCF and DC measures in detail Show messages
Contained safety functions
Name: Not-Aus-Funktion
Required: PLrc Reached: PL e PFHD [1/h]: 5E-8 Status: green
SISTEMA a free of charge tool from IFA Page 1/16

https://www.dguv.de/ifa/praxishilfen/praxishilfen-maschinenschutz/software-sistema/index.jsp

Central Technical Department 2018
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TESTS AND MEASUREMENTS 11 Helmholtz-Zentrum

s+:0 Geesthacht
Initial commissioning Centre for Materials and Coastal Research

DIN EN 60204-1 (VDE 0113-1)/ VDE 0100 600
Essential safety control

Measurements :
® PE-connection and resistance

all connections

Extra PE connections not over mechanical
structure

No loose connection

Fluke6500
@ Earth leakage current

Usage of the right main filter
EMI should be considered

® isolation resistance

Metra machine (2kV) X

Special requirements 2kV test voltage
offshore equipment
ATEX equipment

Disconnected and individual test of all
connections (e.g. motor cable)

Central Technical Department 2018



TESTS AND MEASUREMENTS 11 Helmholtz-Zentrum

: 25 Geesthacht

Initial commissioning Centre for Materials and Coastal Research
® -
Test of conducted disturbances s —
rrove a0
55

slioll gl b

150 kEz 30 MHz

¥
:

123

Date: 22.FEB.2018 16:31:52

® Measuring L1, L2, L3 and N
@ Frequency range from 150kHz — 30 MHz

. 5 s 7 :
: IR 3
m :

&
Central Technical Department 2018 150kHz-30MHz

(33



TESTS AND MEASUREMENTS 11 Helmholtz-Zentrum

s+:0 Geesthacht
Initial commissioning Centre for Materials and Coastal Research

Test of electro magnetic radiation (from all sides)

9kHz-3GHz

Central Technical Department 2018 OHz-30MHz I\/Iagnetic field ‘ rw
34



TESTS AND MEASUREMENTS $284 Helmholiz Zentrum

s 25 Geesthacht

Some measurements (example) Centre for Materials and Coastal Research
Before After EMV-improvement
@ TR o ® nuh . o

i

=E==4=—
ol
~—
M
==
=
=T
=

Date: 5.MAR.2018 14:51:55

Central Technical Department 2018




TESTS AND MEASUREMENTS $284 Helmholiz Zentrum

s 25 Geesthacht

Some measurements (example) Centre for Materials and Coastal Research
Magnetic field 50Hz Magnetic field 50Hz
Separate N CombinedLand N

Comparism of Schneider 3L+N and 3L and separate N

If there is interest more interesting measurement results available

Central Technical Department 2018 [ @



TEST OF ELECTRONICAL EQUIPMENT

Commissioning and acceptance test

'3 s Helmholtz-Zentrum
s s+ Geesthacht

|
[ ]
|
[
Centre for Materials and Coastal Research

Additional safety improvement

Central Technical Department 2018 ‘ @



TEST OF ELECTRONICAL EQUIPMENT s1¢¢ Helmholtz-Zentrum

s +:0 Geesthacht
Initial commissioning Centre for Materials and Coastal Research

Test of functionality and heating up
@ Measuring all currents

@ Voltages

@ Phase

@ Harmonics

@ Power consumption

@ Temperature

@ Llongterm test stand

TKE Test Stand

B = D0 3 + (48
KY0S W & e m— 46

11.04.2018 07:27:02

Central Technical Department 2018 L r
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TEST OF ELECTRONICAL EQUIPMENT s1¢¢ Helmholtz-Zentrum

: 25 Geesthacht
Documents Centre for Materials and Coastal Research

Project folder

W TKET1043 In-situ-5chleifmaschine_|55

® Folder for all documents
0_Vorlagen

1_Pflichtenheft_Anforderungen sketches

2_Uebersichtsplan_Fotos orders
3_Skizzen_Berechnungen_Allgemein CE-documents
4a_Mechanischer_Aufbau

db_Eleltrischer_Aufbau

Manuals
datasheets
Electrical drawings

4c_L eiterplatten
Mechanical drawings

4d_Software
Protocols
de_Logik
. PCBs
5_Gefahrenanalyse_Mormenliste
Software

6_Pruefprotokelle_Konformitaetserklaerung
/_Betriebsanleitung

§_Bestellvorgaenge

9 Datenblaetter

CVs

Central Technical Department 2018 r —
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TEST OF ELECTRONICAL EQUIPMENT $284 Helmholiz Zentrum

s 201 Geesthacht
Electrical safety Protocol Centre for Materials and Coastal Research

Priifprotokoll gemif BetrSichV

\ Auﬂman‘elwner:
{Auftraggeber:
| T. Lppman, Abll. WPN
Testren S Matesal- o Nisemorchuny
1Geriltename: Hersteller: 7/ Geriteklasse:
in Situ Schicimaschine T«
dent.-Nr. (TKE-Nummer, Typ Ser) Priif-Barcode Heizleistung:
TKE 1085 501553 | w
‘Prisfung nach: S
( Besichtigung:
[ &VDEOI0D Teil 600 Erstpritfung elekrischer Anlagen .
OVDE 0701/0702 i Wiederhol [ Schutzioksr : :
3 = * + Gehduse und mechanische Teile
? - Isolierteike
fa s - Gerite-Anschiusskeitung &
| ONein - Netzfilter .
v , Documented electrical measurements
[BTENSs0224/8 Ab Industric-,
VBT ENS 50022AQP/AAV Netzrisckwirkung )
Vertikalke A Keine Dated
I Hori e Abstahlung: Keine D
|Priifgerit
: © sKi
OFluke | O sK2
O Fluke 2 O sK3
Prilfablauf
! aur Pritfung:
Messung bestanden Messung ohne Natzfilter und
| T Servoverstarker
1@ Schutzteiterwi 8 e - 10a Isolationswiderstand mit Netzfilter und
@ isolationswiderstand LN-PE (SK1/SK3):F 298 M Servoverstérker 0,68 M Ohm
O Isolationswiderstand LN-leitfiihige Teile (SK2/SK3):[36 M0
O Ersatz-Ableitstrom: mA
@ Berthrungsstrom: [001 mA. o
O Schutzeiterstrom: mA Ucmmipriig bouamien
0O Differenzstrom : 027 mA Empfohlener nichster Pril
B Funktionspriifung e
0 CVS/ REDMINE vorkanden O Vollsndige Dokumentarion
10 Sichtprisfung O Funktion gemal Auflrag
nterschriften -
; e
Py o0y Zweitpriger: i mpflinger:
It /
(0g: | Ort: / Ort:
'EL;M#ZJAJ’ el
i
Datum: s Datum: ____ (Datum:
joz Az Ab . AT AC

Central Technical Department &aman [ @



TEST OF ELECTRONICAL EQUIPMENT

EMC-Protocol

Short report of all EMI measurments

EMV MESSUNG

PROBUTEX

Jorg Burmester

Elektronikabteilung TKE
Zentralabteilung Technikum

Geesthacht 6.3.2018

EMV-Messung Probutex

Central Technical Department 2018

==

1111 Helmholtz-Zentrum
52+ Geesthacht
Zentrum fiir Material- und Kiistenforschung

5 5: Helmholtz-Zentrum
:t:: Geesthacht

Centre for Materials and Coastal Research

Comments on measurment results

What has to be done to fullfill
the EMC-requirements

Comments on leakage current
Safety issues (fraying)
Shielding

Cabling

irradiating unit under test

Prove of beeing not disturbed by
electromagnetic iradiation (not
suitable/necassary for normal
measurment equipment

What has been changed to
reach EMC-requirements



TEST OF ELECTRONICAL EQUIPMENT 52 Helmholtz Zentrum
C

Geesthacht
At last Delivery report entre for Materials and Coastal Research

Test and final commissioning (customer)

@ Short Protocol
Software check
Functionality check
All documents present
Hazard analsis

a \O(\ 3 \(\ed

eNO @v stallations (emergency
talns

@ Type plate mv
ecl

® CE- confor

e S|gna

Central Technical Department 2018 ‘ m
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5 5: Helmholtz-Zentrum
:::5 Geesthacht

Centre for Materials and Coastal Research

&

QUESTIONS?

)



