
One-year	field	test	of	a	fast	ac1ng	zinc-bromine	
20kw/60kwh	flow	ba?ery	system	to	develop	a	

business	model	for	distributed	small	and	medium	
sized	storage	in	the	Dutch	electricity	market.	
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•  Construc*ng	a	business	model	for	distributed	storage	in	The	
Netherlands	linking	mul*ple	farms.	

•  Integra*ng	self	consump*on	of	locally	produced	renewable	
energy	and	electricity	market	opportuni*es	by	means	of	an	
aggregator.	

•  Construc*ng	a	fast	ac*ng,	predic*ve	and	market	aggregator	
operated	ba?ery	system.	

•  Gathering	live	data	from	storage	system	as	well	as	market	
segments	and	simulate	mul*ple	business	case	scenario’s.	

Project objectives 
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•  Installed	23	May	2017	in	Vierakker	(Netherlands)	
•  Dairy	farm,	consumes	70.000	kWh/a,	50kWp	PV	genera*on	
•  Storage:	6	Redflow	ZBM2	modules,	60kWh	in	total	
•  Inverter:	Trumpf	TruConvert	AC	3020,	20kW	bidirec*onal	
•  Data	collec*on:	June	to	December	2017	
•  Co-financed	by	EU	and	region	
•  Partners:	

–  ICL-IP	
–  AgroPower	(energy	market	aggregator)	
–  University	of	Applied	Science	Arnhem-Nijmegen	
–  Dutch	Farmers	Associa*on	

Facts and figures 
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Storage system: 20kW-60kWh 
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Charge-discharge curves 
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Full power discharge test 
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High SOC charging behaviour   
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•  Electricity	grid	absent	or	unreliable	NL:	not	really	
•  High	electricity	tarifs	or	taxes	NL:	not	really	
•  Maximizing	self	consump*on	NL:	balancing	scheme	-	ENDING	
•  Subsidies	NL:	na*onal	on	pilots	and	demonstra*on	+	EU	
•  Electricity	market	segments	

–  Day	Ahead	market	NL:	low	tarifs	
–  Balancing	market	NL:	interes*ng,	but	efficiently	organised	
–  Frequency	Containment	Reserve	NL	open	market,	prices	going	down	
–  Emergency	Power	market	NL	high	power	demand,	no	mul*tasking	

Economic drivers 
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Simulation example 
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2 day market earning example 
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Simulation results 
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•  Market	integra*on	can	efficiently	generate	extra	
earnings	for	distributed	storage,	combining	mul*ple	
sites	under	one	aggregator.	

•  NL	electricity	market	is	highly	efficient,	so	distributed	
storage	must	be	combined	with	strong	local	benefits	to	
reach	a	posi*ve	business	case.		

•  ZnBr	redox-flow	technology	performed	very	well	in	this	
project.	Surprisingly	flat	charge	profile.	

	

Wrap-up 
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Thank	you	for	your	a?en*on.	
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