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What is your design basis threat? 

Image Credit: http://www.crisishq.com/ 
Slide courtesy of Arup  



Critical facility energy surety 
planning considerations  

• What are your mission critical loads?  
 

• How long do you want to operate off grid? 
 

• Energy resources location, capacity, fuel? 
 

• What procurement “business model”? 
 

• Options: Efficiency, PV, storage, CHP, gensets 
 



Distributed energy resources 

• Passive design and end-use efficiency first!  

• Emergency generation  

• Combined heat & power (CHP), district energy  

– Reciprocating engines, microturbines, fuel cells 

• Solar power, wind power, solar thermal 

• Heat pumps 

• Energy storage 

 



 Aggressive passive 



 Donald Watson FAIA 2011. Used by permission. 

     Hancock County, MS Emergency 

Operations Center & community safe room 



Hancock County Mississippi Emergency Operations Center and Community 

Safe Room includes passive ventilation strategies.  

 

SOURCE: Dean Sakamoto HURRIPLAN 

Image Courtesy of Unabridged Architects 

 Donald Watson FAIA 2011.  

Used by permission. 



Image by Jeff Goldberg/Esto. From EDC magazine, 12/16/13. 

320,000 SF, $80 million facility completed in 2013 



• Designed to withstand 7.5 Richter scale seismic event 

• Critical facility sustained operations during power outages 

• 350 kW rooftop solar power array, solar thermal hot water  

• 35 kW PV canopy is public device charging station 

Image by Jeff Goldberg/Esto. From EDC magazine, 12/16/13. 
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FL SunSmart Schools  
E-Shelters program 

•  FL Energy Office, FL Solar Energy Center, DOE  

– 2009 ARRA funds to expand shelter program 

– Goals: save energy costs, shelter, educational tool 
 

• 115 schools totaling ~1 MW PV 

– Goals: save energy costs, shelter, educational tool 

– Total shelter capacity of 10,000–50,000 people 
 

• Teachers, school facilities staff training   
 

 



FL SunSmart Schools E-Shelter program 

•  10 kW PV, 48 kW / 25 kWh lead acid batteries 

– 150 mph wind loading requirement  

– $74,000–$90,000 installed, savings $1,500+/yr  
 

• 1 kW critical loads defined by local committee 

– American Red Cross, Emergency Management, 
school facility personnel and FSEC  

 

• Lighting, plug loads for device charging 

– Enhanced Hurricane Protected Area in each school 

– Typically gyms, cafeterias, classrooms 
 

 
 





Stafford Hill, Rutland, VT 

Photo: Green Mountain Power 



Stafford Hill, Rutland, VT 
• Green Mountain Power with Dynapower, 

GroSolar, DOE, ESTAP, State of VT 
 

• 1st 100% solar microgrid,1st on brownfield 

– ES provides ancillary services to the grid 

– Island mode energy support for HS shelter 
 

• 2.5 MW PV panels, 4 MW ES  

– 2 MW / 1 MWh Lithium ion  

– 2 MW / 2.4 MWh lead acid batteries 
 

• ~$10.8 million cost, ~ 10 year payback 
 



Slide courtesy of Gridscape  



Slide courtesy of Gridscape  



Slide courtesy of Gridscape  



  

Solar Market Pathways  

Solar+Storage for Resilience 

Slide courtesy of Arup  



The Issue 

Data Credit: Lifelines Council 
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Gas Electricity

Slide courtesy of Arup  



PV+ES Technologies 

Slide courtesy of Arup  



PV+ES … + Generators 

Adapted from slide courtesy of Arup  



SF Critical Facilities 

Slide courtesy of Arup  



Potential Microgrids 

Slide courtesy of Arup  



Potential “West Side” Microgrid 

Slide courtesy of Arup  



Scarborough, ME Town CHP 

• CHP for resilience at Town Hall and planned 
Public Safety Building (PSB) 
 

• Power, heat and cooling for both buildings  
 

• $830,000 project, $220,000 Efficiency Maine 
grant, ~6.5 yr SPB 
 

• Project cost more than it had to just to serve 
Town Hall alone (~5 yr SPB) 
 

• $300,000-$400,000 in avoided cost at planned 
Public Safety Building 
– Avoided / downsized electrical & HVAC infrastructure  



Slide courtesy of Paul Aubrey / Self-Gen  









Stamford’s Government Center (SGC) 
• 10 stories, 272,000 SF, built in 1985 

• 1.2–1.4 MW summer peak, ~800 kW winter peak demand  



• Designed as corporate HQ, 
not critical facility  
 

• Aging HVAC, cooling 
maxed out 
 

• Power & cooling 
challenges interfere with 
911 emergency 
communications 
 

• No efficiency upgrades 
 

• Diesel backup generators 
 

• Resilience improvements 
36 

Original cooling unit Move & Cool unit 

SGC energy challenges 



SGC HVAC systems 
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SGC combined heat and power plan 

Graphic courtesy of ConEdison Solutions 



SGC annual electric load profile: 
existing conditions 

Image: ConEdison Solutions 



SGC annual electric load profile:    
Post-retrofit estimate 

Image: ConEdison Solutions 







FDA White Oak campus microgrid 





45 



Multi-user community microgrids are coming… 



Planes, trains and automobiles: 
Transportation resilience 

• Roads, rails, runways, boats, bridges, tunnels, …  
 

• Hazards 
 

• Systems interdependencies 
 

• Can you get people out and get help in?  
 

• Mitigate, adapt, sustain, shut down, retreat 
 



Fire or ice? 

Images: Steven Winkelman / CCAP 



Water, 
Water…  

…EVERYWHERE  
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Image: Steven Winkelman / CCAP 

Image: Klaus Jacob / Columbia U. Image: Klaus Jacob / Columbia U. 
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New Jersey 
Transitgrid 

• FTA $410M grant, 
DOE support 

• 100+ MW natural 
gas generation 24/7 

• Future clean DG 

• Harden substations 

• Power sections of NE 
Corridor, lighter rail, 
signals, buildings 

• Resilient storage for 
444 rail cars 
 



Boston PV LED street lights 





Thank you for your time... 
QUESTIONS? 

 

Chris Lotspeich, MBA, MES, CEM (pending) 
 

Director of Sustainability Services 
Celtic Energy, Inc. 

 
437 Naubuc Avenue, Suite 106 

Glastonbury, CT 06033 
(860) 882-1515 

chrislot@celticenergy.com 
www.celticenergy.com 
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 Microgrids lessons leaned 

• Barriers to implementation  
– Political, economic, organizational > technical  
– Technical complexity & immaturity  

• Business model, ownership & operation 
– Public/private partnerships, incentives programs 

• Bigger projects are easier to bring to marketplace  
– >1-2 MW (best 3-5+ MW); >$1 million for 3rd party BOOM  

• Controls, integration, interconnection challenges 
• Generation selection, load matching 
• Alternative infrastructure hardening strategies  
• Challenges to utility franchise rights 

– Crossing rights of way; import-only microgrids 

 


