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Macro trends

•
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Declining costs for solar, wind and batteries
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Efficient use of raw materials
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Wall Street Journal 2023-06-08

Mining.com 2023-07-25

CNBC 2021-07-30

Copper price 1999-2024 in USD/pound, macrotrends.net



Edisons rematch

•
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Why is DC interesting now?
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Lower costs with DC
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8 kW DC/DC converter
7 kg

8 kW DC/AC inverter
22 kg

To scale



Mega trends are powered by DC
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Example - vehicle to grid
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On-board chargerAC Wallbox

Common inverter

• Vehicle needs to implement grid codes

• More expensive and heavy electronics in vehicle

• Difficult to handle asymmetric feed in

• Difficult with fast regulation and for example backup

• No additional cost in vehicle

• A DC/DC converter can be made very cost effective

• Power is not limited by on-board charger

• Easy to handle grid codes and backup power

DC charger

PV inverter

Battery

Battery



Cost drivers

•
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Apples and oranges

11 POWER ELECTRONICS DAY 2024

250 kVA

60 EUR / kW
1 300

kg

100

kg

250 kW

40 EUR / kW



IMS for power electronics
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•From LED industry

•Multiple stack up options

•Conventional SMT assembly methods

• Integrate other components close to power devices

•Multiple second source options

•Very good cooling

•Drawback: High capacitance to PE



The quest for higher efficiency
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Typical efficiencies for modern renewable energy converters:

AC/DC inverters 98%

DC/DC converters 99%

But does it really matter?



Non-isolated converters
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•Removing isolation transformer saves cost, weight & increase efficiency

•May need other methods for electrical safety:

- Insulation monitoring

- Residual current detection

- Monitoring of protection systems

- Single fault tolerant systems

- Overvoltage protection

Example: PV inverter with redundant & monitored relays, RCD, IMD



Looking ahead

•
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Looking ahead
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AC DC

1. USB-C (240 W) 3. DC distribution / Off-grid elektrification

2. Industrial products 4. Consumer products

?



DC for renewable energy

Modularity, efficiency and redundancy

760 VDC

400 VAC
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Local DC grids
DC for ease of control and modularity

Sharing of resources

Energy security

18 POWER ELECTRONICS DAY 2024



A world powered by 
100% renewable energy

smart electricity control

•
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