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Current Projects: Robotics

Dual Line Field Feedback – Continuous Charge WPT
WPT Robot Mobility– Project Nr.1.2.1.1/16/A/003

Inverterless
Transformerless

1Mhz
100W to 1kW

VDCAdj to200V
@ up to 5A

12V Li-Ion
+ Ultra-Cap
BLDC Drive

Sub-Harmonic 
Data Tx



Current Projects: LEV WPT 

LESLA Experimental 2kW Standard Induction Track



Current Projects: WPT Swarm Robotics

Lab Tests of “Dual Line Field Feedback” Micro WPT 

Non-rectified 
3W and 

Rectified 1W 
System

Experimental 
Micro-Track



Laboratory Testing of Proposed Solution

Miniature Matrix Modular Array
Localization of flux density at hotspot (receiver location). 

Stray energy feedback from non-transmitters to source drivers.
Modular system allows for a variety of configurations.

System reliant on the “Lesla” Sub-Harmonic Communication method.
Mini Array Cluster cells @ 22VDC  /  5A / 500Mhz

100~110W / Efficiency 83%



Proposed solution

WPT costs prevent user-friendly operation



WPT – self regulating solution
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Open Circuit - Normal Phase Alignment

Resistive Load – Destructive Interference 
Up to 180o Phase Misalignment
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Lesla Method 2 SR Phase Adjust Plus Amplification

Lesla Method 1 Self Regulating Phase Adjustment



WPT – A Step Back

Costs vs. Benefits

Prerequisites for successful technology introduction: 

User

State 
(govt.)

Car 
Mfg

Utility

• Price
• Ease of installation
• Ease of use 

Interest of stakeholders



WPT – Prerequisites for successful technology introduction

Costs vs. Benefits

Charger can not cost more than 5% of vehicle costs
/Dan Mikat, Toyota, CERV  05/16/2016/  

Feature has to sell the car

A car manufacturer’s perspective



WPT – A User’s perspective

Calculated maximum acceptable charger prices: 

Vehicle Price*

Max.	suggessted
charger	price	
(5%)

Mitsubishi	 23000 1150
Renault	Zoe 25000 1250
Nissan	Leaf 31000 1550
Tesla	Model	3 35000 1750
Chevrolet	Bolt 36000 1800
BMW	i3 42000 2100
Tesla	Model	S 68000 3400
Tesla	Model	X 85000 4250

Source: Google.com accessed 20.04.2017



WPT – A User’s perspective

Current price range according to maximum acceptable market prices: 

**Source: http://www.ev-volumes.com/wp-content/uploads/2017/02/WW-F-12-2016.png

10%

90%

Theoretical	market	share**	by	WPT	charger	price

Price	>	3000 Price	<	3000



WPT – A User’s perspective

Yes,	if	the	
prices	were	
similar	to	

cable	charger	
prices;	86%

Yes,	at	current	
market	prices	
(1500-3500	
USD);	2%

No,	I	don't	
want	wireless	
charging;	13%

Would	you	install	wireless	charger	in	your	EV?



Cost assessment - Total Cost of Ownership (TCO)

WPT Infrastructure basic cost Structure

TCO = C0 + PV(C) – PV(RV)

PV		 =% &'
1 + * '

'

• Present value = money today is more valuable than it will be 
tomorrow

• Discount rate varies from stakeholder to stakeholder



WPT Infrastructure TCO – various stakeholders

• TCO is used by businesses and govt. organizations
• TCO is almost never used by private persons – other factors are 

more important

TCO from car user point of view
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Importance	of	factors	when	choosing	wireless	charging	for	EVs
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WPT Infrastructure TCO – government

• Huge initial costs of infrastructure deployment
• Rebuilding the roads – costs + inconvenience 
• Installing new electric infrastructure 

Installation

• Unknown costs of infrastructure operation 
• Equipment breakdowns
• Road repair technologies

• Fiscal implementations – reduction of taxes from petrol sales
• New taxes on electricity?

Operation

• Fiscal implementations – no money, budget constrictions –
PPP?



WPT Infrastructure TCO – government

Electricity companies interested to sell more energy

• Don’t want to add taxes to price / loves to blame government 
for high energy prices

• Prefers high consumption + low taxes  vs low consumption + 
high taxes, so do users



WPT – Ease of operation

Prerequisites for successful technology introduction: 

Convenience: Ease of Use

How well do we park?



Mobile robotics

WPT – Ease of Use



Summary

• The interests of all stakeholders have to be taken into account
• Final success will depend on the economic feasibility
• Stakeholder’s interests collide, not all stakeholders are 

interested in the most economically rational solution
• Initial costs are of much higher importance in real life than in 

financial theory

Conclusion

• It may be preferable to initiate the most easily deployable 
solution than the most technologically efficient one.
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