
Sustainability	at	Shedd

Energy



Shedd	Aquarium	



Conservation	at	Shedd	



Project	FrameworkSustainability	at	Shedd	

• Energy	
• Water	
• Waste	
• Purchasing
• Chemical	Management
• Construction	Materials
• Animal	Diet
• Coral	Reef	II	(Boat)
• Hospital
• Gardens
• Public	Awareness



Why	is	sustainability	important	to	Shedd?

• Good	for	business
• Mission
• Accreditation
• Spurs	innovation
• Mitigates	Risk	(	Energy)



What	is	the	biggest	risk	to	your	business	
today????



Climate	Change



Climate	Change



Current	Projects
1-Mega-Watt	Battery
Climate	Change



Current	Projects
1-Mega-Watt	Battery
Climate	Change



Who	Is	the	person	responsible	for	
sustainability	in	your	organization?????



Energy

Stretch	Goal:	

Shedd	Reduces	its	energy	consumption	by	
50%	by	2020.



“We are like tenant farmers chopping down the 
fence around our house for fuel when we should 
be using Nature’s inexhaustible sources of 
energy--sun, wind and tide. I’d put my money on 
the sun and solar energy. What a source of 
power! I hope we don’t have to wait until oil and 
coal run out before we tackle that.”

― Thomas A. Edison 1931

Energy



Energy	Sustainability	Plan

Develop	a	long-term	energy	strategic	plan	in	
2012	&	Operationalize	the	Plan	in	2013.

●Renewables
●Smart Grid ( Demand & Frequency Regulation 

Programs)
●Reduction methods



Energy	Audit



2011 ARUP Benchmark Study Results
National Aquarium

Shedd Aquarium 469



Old	Grid



The	Modern	Electricity	Grid	(	Smart	Grid)	



North	American	Grid	ISO



Master	Energy	Roadmap

i

Current	State:
“Energy	Saver”

Level	1	(2015)
“Energy	Leader”

Level	2	(2020)
“Energy	Innovator”
First	Smart	Energy	Aquarium

A	forward	thinking	
institution	working	to	

reduce	energy	
consumption.	A	energy	

saver	implements	
discrete	modifications	
to	improve	sustainable	
energy	use	but	lacks	an	

integrated	energy	
management	strategy.	

A	leading	institution	
focusing	efforts	on	
reducing	energy	
consumption.	An	
energy	leader	

implements	industry	
leading	practices	for	

energy	
tracking,usage,and	
sourcing,while	

engaging	the	public	in	
their	efforts.

A	state-of- the	–art	
institution		which	

facilities	from	around	
the	globe	look	to	for	
sustainable	energy	
practices.	An	Energy	
innovator	implements	
integrated	energy	
management	
strategies	and	

showcases	advanced
technologies.



Master	Energy	Roadmap

Current	State:
“Energy	Saver”

Level	1	(2015)
“Energy	Leader”

Level	2	(2020)
“Energy	Innovator”
First	Smart	Energy	Aquarium

• High	Efficiency	chillers.
• Free	Cooling	Heat	
Exchangers

• Building	Automation	
system.

• LED	lighting	
• Data	collection		
• Committed	to	
operational	efficiencies

• Install	sub	meters	for	
real	time	data	
collection

• Optimize	pump	
efficiencies	with	VFD	
drive	

• Power	quality	(	Power	
factor)

• Continue	LED		retro-fits
• On-Site	Solar.

• Advanced	Lighting	
Control

• Building	Analytic	
Software

• Advanced	Daylight	
Harvesting

• Campus	Solar	1.5	MW
• Real	Time	Energy	Pricing
• Advanced	Demand	
response

• Frequency	Regulation	
Markets



LED	Lighting



Solar	265	KW	



Solar	265	KW



Current	Projects
1-Mega-Watt	Battery
Oceanarium	VFD	Installation	(Tools)



1-Mega-Watt	Battery



1-Mega-Watt	Battery

PJM
(Grid	ISO)

Shedd	
Team

Viridity	
Energy

CSP

Network	Operation	Center
• Daily	Market	Operation	&	Management
• Remote	Battery	Monitoring

• Provide	Land
• Provide	Data
• Provide	electrical	load

Eagle	Picher	
Technologies

• Provide	Capital	
• Manufacture	Battery	System
• Technical	Advisory	Support
• Maintenance

Schneider	
Electric

• EPC	of	Battery	System



Building	Analytics
(Monitor	Based	Commissioning)



Power	Monitoring



Power	Monitoring



The	Test???	18,000	gallon	Fish	System



Bring	Loads	Under	Control	LSS	and	Mechanical



Current	Projects
1-Mega-Watt	Battery
Peak	Energy	(2010-2016)



Smart	Operator	Training



Smart	Operator	Training



Smart	Operator	Training	



Current	Projects
1-Mega-Watt	Battery
Load	Management	Plan



Current	Projects
1-Mega-Watt	Battery
Building	Operator	Guidelines



Pump	Setting	Log



Current	Projects
1-Mega-Watt	Battery
Total	Energy	(2010-2017)



Current	Projects
1-Mega-Watt	Battery
Campus	Micro	Grid

Microgrid

A microgrid is a small-scale power grid that can operate 
independently or in conjunction with the area's main electrical 
grid. 



Campus	Micro-Grid



Campus	Micro-Grid



Campus	Micro-Grid



My	Real	Motivation


