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Energy	Demand	and	supply



Volatility	in	the	grid	today	versus	the	major	challenges	that	are	ahead	of	us	(source	DNV	- 2016)	

How	to	keep	the	grid	stable	at	50.3	Hertz	(II)

2012 2030





We	build	turbines



Turbine	types

river

nearshore &	barrier

offshore

2005 2010 2015 2020 2025 2030

T1	125	kW

4250

1190

nearshore &	offshore

T2 250	kW

T2si 400	kW

T3 up	to 2	MW

SOD	integration	RP8



Extensive	testing

TTC,	Ijselmeer



Damen	BlueTEC	TFS

Texel	and	EMEC



Technology:	

simple,

robust	and

reliable



Complexity	by	size	and	location





100	MW	– Powering	

the	Deltaworks



Stage	1	and	2

Stage	3

Stage	4

Roll	out	100	MW	DELTA	WORKS	with	our	partners

§ First	mass	production	of	tidal	turbines

§ Creating	domestic	market	

§ Creating	a	future	proof	export	product,	

benefits	Dutch	economy

Four	stage	roll	out	to	reach	100	MW

§ 1.	OSK	2019	 1	gate 2	MW

§ 2.	OSK	2020:	 10	gates 25	MW	

§ 3.	OSK	2021:	 20	gates 50	MW

§ 4.	Brouwersdam	2023: 25	MW

Result:	Ready	for	export	market



RP10

Roompot	10

Zeeland	Tidal	Power



RP10



Integrated	tidal	

energy	offshore	

solution



UFS	offshore	application	



Call	for	Action

Funding	needs

Funds	will	be	used	for:

§ product	development	regarding	

current	available	turbine	series

§ R&D	activities	for	next	level	turbines	

including	open	core	technology

§ development	of	offshore	platform

§ development	of	smart	blades

§ business	development,	sales	and	

marketing	activities

§ further	certification	of	technology

Our	immediate	plan

What	we	are	currently	investing	in:

§ detailed	engineering	T2si	turbines

§ the	formation	of	the	RP10	

consortium	and	financial	close

§ overhaul	and	improvement	of	RP8

§ a	media	campaign	with	our	partners	

covering	the	100	MW	ambitions

§ active	search	for	project	financing	

enabling	the	100	MW	ambitions	

(approximate	€	400	mln.)	

Goal:

€	3.0	Mln

€



Be	a	frontrunner!

Thank	you	for	your	attention

contact	+31	6	539	12	213

nbu@tocardo.com





Technology	development	approach

1. Smart	Over	Drive;	increase	the	amount	of	energy	from	the	same	turbine

2. Smart	blades:	improve	efficiency	and	yield	by	extended	operating	window	while	

reducing	loads

3. Off-shore	platform:	Universal	Foundation	System

4. T3	Development:	increase	power	up	to	2	MW	with	the	same	principle

2005 2016 2019	- 202520152013

commercial

Deltaworks,	

5x250	kW	T2,	5x	350	kW	T2si	

up	to	100	MW	T2si

commercial	roll-out

Proto-typing

testing

demonstration

pre-commercial

Afsluitdijk,	

30kW

Afsluitdijk	&	

Wad,	

100kW	T1

Afsluitdijk,	

3x100kW	T1

Deltaworks,	

5x250kW	T2
Offshore	UFS,	5x2MW	T3

up	to	10	MW	per	UFS,

Large	arrays	in	farms

2022+	



Hotspots	for	tidal	based	energy	production




