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Introduction

Speaker Rüdiger Mann

− In third generation low voltage skilled electrician

− Diploma engineer (FH) electrical energy technology/economy

− Occupational safety specialist/fire prevention officer

− Previous programming/commissioning of robot-automation syst.

− Responsible qualified electrician for scientifical sector

− Authorization for switching medium voltage installations

− Active member in german committee for electrical standards DKE 

AK 221.5.5 „Low-voltage electrical installations - requirements for 

special installations or locations. Supplies for electric vehicles IEC 

60364-7-722“ and K911 „Safety requirements for electrical equip-

ment for measurement, control, and laboratory use IEC 61010“. 

− Instructor suitability license /since 1999 student education THAB

− Since 2007 driver, repair/service technician of several own BEV

− Since 2011 performance of hochvolt-battery qualification courses 

− Creation and valuation of hazard analysis and risk assessments

− Examination of hochvolt-traction-batteries and components
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Liability for defective products

(Council Directive 85/374/EEC, german implementation

„Produkthaftungsgesetz [ProdHaftG]“ )

The legislator requires from producer, to be 

liable for the damage from defective pro-

ducts, component part or raw materials. The 

producer is also liable, when he doesn‘t  

inform the user sufficient about the risk and 

countermeasures („instruction obligation“).        

This right extinguished ten years after 

putting the goods on the market pursuant. 

article 10 section 2 of the directive.

Picture credits: DKE
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Liability for defective products

The producer has to make considerations 

how the user could irregulary use the 

product.  The producer is liable for the 

damage through predictable misuse 

pursuant article 7 section f of the directive 

and have to define this.

Picture credits: DKE
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Introduction

professional activity

Qualification on behalf of Batteryuniversity www.bu-lab.de
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http://www.bu-lab.de/
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Wording “Hochvolt” vs. “High voltage”
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Aim
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„… recognize possible hazards “

SAFE  WORK 
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Risk of electric shock and electric fault arc

Effects of DC-currents on human – Time current zones
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Data source: IEC 60479-1:2018 Effects of current on human beings and livestock - Part 1: General aspects 



© Dipl. Ing. (FH) 

Rüdiger Mann

Safe handling of hochvolt-batteries

Risk of electric shock and electric fault arc

Protection against electric shock
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Intrinsically safe hochvolt system
• Safe disconnection
• Disconnection of the system voltage by means of early-breaking 

plug contacts 
• when plug-and-socket connections are broken, for the prevention 

of fault arcs,
• Cable connections involving arc-proof plug-and-socket 

arrangements rather than by 
• means of threaded connections.
• Safe disconnection when the covers of the HV system are removed.
• Cable with shield, shield potential separate monitored
• Plug-and-socket arrangement for all cable connections
• Components and plug-and-socket connections to at least IP 2X
• Safety loop (interlock) for all HV components; plug-and-socket 

connections with at least single-fault tolerance,
• Monitoring of insulation of the live conductors against vehicle 

earth, Deliberate discharge of residual energy from the energy 
storage components such as capacitor.
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Risk of electric shock and electric fault arc

Effects of electric fault arc
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Data source: BGI 519    

Sicherheit bei Arbeiten an 

elektrischen Anlagen
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Risk of electric shock and electric fault arc

Effects of electric fault arc
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Protection from the effects of electric fault arc
• Select fast acting fuse
• Appropriate PPE-selection
• Gloves with arc rating
• Helmets & Visors (face shield)
• Arc protective coat, trousers, underwear, balaclava
• Insulated equipment
• Hochvolt components have an orange colour/proper marking
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Respect for stored energy

Determination of energy
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Performance of the battery
V
Ah
kWh
mOhm
kA (Prospective short-circuit current)

Thermal hazards from electric fault arc (BGI/GUV-I 5188 E)
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Qualification and continuous training

Qualification for electrical work at Hochvolt vehicles
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Different requirements 
DGUV Information 200-005
VDE 1000-10 Requirements for persons working in a field of 
electrical engineering
DGUV V1

Skilled electrical person 
A skilled electrical person is a person who owing to his or her 
• skilled training, 
• knowledge and 
• experience and familiarity with the relevant standards 
is able to assess the work with which he or she is tasked and to 
recognize possible hazards.
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Qualification and continuous training

Qualification for electrical work at Hochvolt vehicles
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Five safety rules
DGUV Information 200-005

Rule 1: Isolate
Rule 2: Safeguard against reconnection
Rule 3: Verify the non-live state
Rule 4: Earth and short-circuit (Not for cell/module/battery)
Rule 5: Shroud or safeguard adjacent live parts
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New safety-methods

state-of-the-art
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Continuous insulation monitoring at electric work
insulation resistance test setup for regular maintance and audit
High level deactivation system (+/midpoint/-)
Hybrid-switches (Fuse/MOS-FET/Contactor)
Shortcut detection and limitation device
New generation of high capability Pyro Safety Switches 
Pilot-Line with differential potential on different lines
DDD: Damage detection device on cell level (impact processing)
Metal free GFK/ceramic tools and PPE-clothing
…
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Standards

Hochvolt battery systems in vehicles
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Different requirements 
UN ECE-R 100 Requirements for the Electric Power Train 
Global Technical Regulations (GTRs)
FMV SS 305 Electric-Powered Vehicles

Measure to
ISO 6469-3 Protection of persons against electric hazards 
ISO 16750-2  Road vehicles - Environmental conditions and testing 
for electrical and electronic equipment Part 2: Electrical loads 
IEC 61557-8 Insulation monitoring devices for IT systems 
IEC 61851-23 DC electric vehicle charging station
IEC 60364-7-722 Power supply of electric vehicles
EN 61140 Protection against electric shock
IEC 60364-4-41 Protective measures - Protection against electric 
shock
IEC 60664-1 Insulation coordination for equipment within low-
voltage systems - Part 1:  Principles, requirements and tests
UN 38.3 Lithium Batteries Classification Procedures
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Organisation

Corporate responsibility
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Who is responsible? 
I was this not, this was already so!
That's what we have always done that way.
Who write, remains!
→ Structure
→ Rules
→ Control
→ Supervision
→ Discipline
→ Perception
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Tutorial BATTERY EXPERTS FORUM 

Safe Handling of Hochvolt-Batteries in vehicles

Contents:
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Questions

Any further information?
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Conclusion

First tutorial at the day
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Thank you for your attention!


