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„CE“ GENERAL COMMENTS 

• 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 
  
 

• So it‘s simple: 
 

Everything you supply or place on the market must 

have a CE mark. 
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HOW DO WE ACHIEVE THE CE MARK AT HZG? 
Rough process at the HZG technical department 
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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!) 
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EXAMPLE 

1. Classification of the product 
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EXAMPLE 

2. Apply relevant directives 

3. Apply relevant standards 

• DIN EN ISO 12100  Typ A standard 

• DIN EN ISO 13849  Typ B standard 

• … 

• Sometimes Typ C standards 
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EXAMPLE 

4. Perform risk assessment 
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EXAMPLE 

4. Perform risk assessment 
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EXAMPLE 

5. Compile technical files and Internal checks 

Do I have anything forgotten? 

 
 Even in the manual and neccessary documentation. 

Documentation: 
 
• Drawings 
• Calculations 
• Manuals 
• Technical datasheets 
• Risk analysis 
• Signature card 

• … 
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EXAMPLE 

6. Print declaration of conformity or declaration of incorporation 
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CALCULATING THE PERFORMANCE LEVVEL 

Oliver Listing 
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CALCULATING THE PERFORMANCE LEVEL 
Identify risk sources 

3 servo axis 

1 stepper axis 

reducing the risk 

by a housing 
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WORKING METHOD FOR RISK ASSESSMENT 
Considering an electrical control system 
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DETERMINATION OF THE REQUIRED PERFORMANCE LEVEL 

The measure depends on a control system 

PLr performance level 
required 

 
S Severity of injury 

S1 slight  
 (normal reversible 
injury) 
S2 serious (normally 
irreversible 

 injury or death) 
 
F Frequency and/or  
 exposure to hazard 

F1 seldom to less often 
and/or  
 exposure time is 
short 
F2 frequent to 
continuous  
 and/or exposure 
time is long 

 
P possible of avoiding 
hazard  
 or limiting harm 

P1 possible under 
specific  
 conditions 
P2 scarcely possible 
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COLLECTING INFORMATION 
Identify the system‘s structure and collect all relevant data 

electrical drawings (e.g. with Eplan) safety block diagram 
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COLLECTING INFORMATION 
Identify the system‘s structure and collect all relevant data 

relevant data 

B10d  number of switching cycles after which 10% 

 of the devices have dangerous failure 

MTTFd  Mean Time To Failure 

DCavg  average Diagnostic Coverage 

PFHd  Probability of dangerous Failure per Hour 

data sheet 
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CALCULATION OF THE PERFORMANCE LEVEL 
By hand… 

app. 4 pages for only one safety path 

every machine has different structures 
-> less copy&paste 

calculate each iteration 
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CALCULATION OF THE PERFORMANCE LEVEL 
By a tool… 

lots of tools by different manufactures 

we use SISTEMA at HZG 

generate detailed report 

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



Central Technical Department 2018 

ELECTRICAL SAFETY AND EMC FOR CE CONFORMITY 

Jörg Burmester 
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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 

Earth leakage current 

Usage of the right main filter 

EMI should be considered 

isolation resistance 

Special requirements 2kV test voltage 

offshore equipment  

ATEX equipment 

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

TESTS AND MEASUREMENTS 
Initial commissioning 

Fluke6500 

Metra machine (2kV) 
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Test of conducted disturbances 

TESTS AND MEASUREMENTS 
Initial commissioning 

150kHz-30MHz 

Measuring L1, L2, L3 and N 

Frequency range from 150kHz – 30 MHz 
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Test of electro magnetic radiation (from all sides) 

TESTS AND MEASUREMENTS 
Initial commissioning 

9kHz-3GHz  

0Hz-30MHz Magnetic field 
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Before 

TESTS AND MEASUREMENTS 
Some measurements  (example) 

After EMV-improvement  

Conducting door seal            metallic cable duct       
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Magnetic field 50Hz 

Separate N 

TESTS AND MEASUREMENTS 
Some measurements  (example) 

Magnetic field 50Hz 

Combined L and N 

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

If there is interest more interesting measurement results available 
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TEST OF ELECTRONICAL EQUIPMENT 
Commissioning and acceptance test 

Additional safety improvement 

Protect fraying 

 

Not the right cable cross section 
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Test of functionality and heating up 

Measuring all currents 

Voltages 

Phase 

Harmonics 

Power consumption 

Temperature 

Long term test stand 

TEST OF ELECTRONICAL EQUIPMENT 
Initial commissioning 

TKE Test Stand 

Infrared camera 
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TEST OF ELECTRONICAL EQUIPMENT 
Documents 

Project folder 

Folder for all documents  

sketches 

orders 

CE-documents 

Manuals 

datasheets 

Electrical drawings 

Mechanical drawings 

Protocols 

PCBs 

Software 

… 
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TEST OF ELECTRONICAL EQUIPMENT 
Electrical safety Protocol 

Documented electrical measurements 
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TEST OF ELECTRONICAL EQUIPMENT 
EMC-Protocol 

Short report of all EMI measurments 

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 
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TEST OF ELECTRONICAL EQUIPMENT 
At last Delivery report 

Test and final commissioning (customer) 

Short Protocol 

Software check 

Functionality check 

All documents present 

Hazard analsis 

Risks 

Labeling  

Test of all safety installations (emergency stop, 
light curtains…) 

Type plate 

CE- conformity declaration  

Signatures  
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