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Major Laboratory 
Equipment
•	 6	ft.	x	23	ft.		
visualization	screen		
with	3D-capable	
projection	system,	
10x1080p	resolution,		
and	optical	glass

•	 Connection	to		
SCADA	system

•	 Secure	connections		
to	partner	networks	

•	 High-performance	
researcher	workstation

•	 Standalone	computer	
connections

Fully	integrated	throughout	the	ESIF	are	an	
electrical	distribution	bus	and	a	monitoring	and	
control	system.	The	monitoring	and	control	system	
transfers	information	from	experiments	being	
performed	in	the	ESIF	labs	to	a	central	computer,	
and	researchers	and	NREL	partners	can	view	this	
data	in	real	time.

Uniquely Connected
The	Research	Electrical	Distribution	Bus	(REDB)	
functions	as	the	ultimate	power	integration	“circuit”,	
and	is	capable	of	utilizing	multiple	AC	and	DC	buses	
to	connect	multiple	sources	of	energy.	Integrated	
throughout	the	ESIF,	the	REDB	interconnects	
laboratories	and	experiments	to	allow	testing	and	
simulation	of	equipment	and	technologies	that	span	
the	entire	electric	power	system	from	generation	to	
transmission,	distribution,	and	end-use	applications.	

Parallel	with	the	REDB	are	flexible	thermal	and	
fuel	infrastructure	built	into	the	ESIF	that,	when	
combined	with	the	REDB,	provide	a	variety	of	
electricity,	thermal	power,	and	fuel	type	connections.	

Viewable Testing
The	Supervisory	Control	and	Data	Acquisition	
(SCADA)	system	at	the	ESIF	monitors	and	controls	
research	facility-based	processes,	and	gathers	and	
disseminates	real-time	data.	In	addition	to	serving	
as	the	computer	control	system	for	the	REDB,	the	
SCADA	also	provides	high-resolution	data	output	
from	experiments	in	the	ESIF	for	collaboration	and	
visualization	in	the	Energy	Integration	Visualization	
Room.	The	data	from	the	experiment	is	streamed	to	
secure	servers,	so	if	a	utility	is	working	with	the	lab	
that	information	can	remain	with	the	researcher	and	
their	partner.	It’s	easily	compartmentalized	so	that	an	
experiment	has	its	own	power	system	and	data..

The Display Wall
The	display	wall	in	the	Energy	Integration	
Visualization	Room	is	made	up	of	10	projectors,	
each	with	1080p	resolution,	blended	together	to	
form	one	large	high-resolution	display.	The	display	
is	powered	by	a	high-performance	workstation,	
video	wall	processor,	and	a	projector	image	
blending	system.	The	result	is	a	6	ft.	x	23	ft.		
optical	glass	visualization	screen	with	a	combined	

The	SCADA	system	provides	high-resolution	data	output	
from	experiments	in	the	ESIF	for	collaboration	and	
visualization	in	the	Energy	Integration	Visualization	Room.	
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 Energy Integration Visualization Room
In	the	Energy	Integration	Visualization	Room	at	NREL’s	Energy	System	Integration	Facility	(ESIF),	
researchers	and	partners	can	visualize	experiments	being	performed	in	the	electricity,	thermal,	and	fuel	
labs	as	well	as	display	information	from	external	demonstration	sites	and	large-scale	simulation	runs.	With	
its	large	size	and	exceptional	quality,	the	Energy	Integration	Visualization	Room	provides	a	high-resolution	
experience	that	allows	researchers	from	all	disciplines	of	science	and	engineering	to	visualize	highly	
complex,	large-scale	systems	and	operations	in	a	completely	virtual	environment.
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The	Energy	Systems	

Integration	Facility	(ESIF)	

will	be	one	of	the	only	

megawatt-scale	test	

facilities	in	the	United	States	

that	integrates	electricity,	

thermal,	and	fuel	systems	

with	high	performance	

modeling	and	simulation	

capabilities.

NREL	scientists	and	

engineers	at	the	ESIF	will	

research	and	test	integrated	

energy	systems,	devices,	

and	concepts	for	electric	

supply	and	demand	systems.	

Illustration from SmithGroupJJR

resolution	of	9600p	x	2160p.	The	size	and	
resolution	of	the	display	allows	for	crisp,	clear	
viewing—even	when	zooming	in	on	small	details.	

The	room	is	also	equipped	with	a	permanent,	
high-performance	researcher	workstation	plus	
connections	for	additional	computers	for	testing	
experimental	software	programs.

Training Environment
The	Energy	Integration	Visualization	Center,	with	
its	high-performance	workstation	and	display	wall,	
serves	as	an	ideal	software	testing	environment.	
Software	developers	can	test	their	visualization	
software	to	develop	new	electrical	data	applications	
that	enable	a	more	intelligent	electric	grid,	and	
utility	providers	can	use	the	room	to	simulate	a	
transmission	and	distribution	control	center	for	
training	purposes.	

Virtual Connections
NREL	is	also	working	to	make	virtual	connections	
between	the	ESIF	and	other	laboratories	across	
the	country	in	an	effort	to	share	expertise.	For	
example,	partners	can	connect	to	the	ESIF	from	
a	remote	laboratory	and	take	advantage	of	the	
building’s	equipment	and	testing	capabilities.	
The	room	also	accommodates	video	conferences	
and	remote	viewing	of	experimental	data	and	
video	feeds.	These	capabilities	will	not	only	help	
remote	developers	complete	development	in	a	
considerably	shorter	time	frame,	but	by	sharing	
knowledge	and	expertise	across	the	nation,	it	will	
help	to	identify	optional	utility	solutions—with	
greater	certainty	and	confidence—before	major	
capital	investments	are	made.

Application Scenarios
Imagine	using	a	visualization	room	where:	

•	 A	utility	can	see	the	impact	of	its	integrated	solar	
energy	systems	in	a	nearby	town	using	NREL’s	
data	visualization	software	layered	with	live	
energy	usage	data.	

•	 Innovators	and	researchers	can	collaborate	on	the	
effectiveness	of	a	grid-connected	energy	storage	
device	by	watching	live	streaming	data	and	video	
feeds	from	an	experiment	being	conducted	in	
one	of	the	ESIF	laboratories.	

•	 NREL	and	a	remote	partner	laboratory	can	
conduct	a	live	joint	experiment	where	one	
portion,	such	as	a	simulated	electrical	distribution	
system	connected	to	a	power	electronic	
converter,	is	located	at	ESIF	and	the	other	

	 portion,	such	as	a	home	with	smart	appliances	
and	a	residential	energy	storage	device,	is	located	
at	the	partner	laboratory.	

With	its	real	time	data	stream,	state-of-the-art	
technology,	large	size,	and	exceptional	resolution,	
the	Energy	Integration	Visualization	Room	at	the	
ESIF	provides	a	high-resolution	experience	that	is	
unequaled	in	similar	laboratories.

Partner with Us
Work	with	NREL	experts	and	take	advantage	of	
the	capabilities	at	the	ESIF	to	make	progress	on	
your	projects,	which	may	range	from	fundamental	
research	to	applications	engineering.

Partners	at	the	ESIF’s	Energy	Integration	
Visualization	Room	may	include:

•	 Researchers	and	scientists

•	 Visualization	software	developers

•	 Energy	manufacturers	and	investors

•	 Utilities

•	 Universities

•	 Other	national	laboratories

Contact Us
If	you	are	interested	in	working	with	NREL’s	Energy	
Integration	Visualization	Room,	please	contact:

Carolyn Elam, ESIF Manager
Carolyn.Elam@nrel.gov
303-275-3036
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Researchers	examine	the	impacts	of	high	penetration		

PV	on	distribution	circuits.	Photo by Dennis Schroeder, 
NREL/PIX 19335


