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Proven: Over 3,000 sites operating in Stand Alone 
and Dual Mode  
One Moving Part; Air Bearings 
Invertor Based Power Electronics 
Modular and Scalable 
Customizable Controls  
Ultra Low Emissions 
High Efficiency with CHP 
Baseload Power and Heat  

 

Why Microturbines for Microgrids? 



1. Cost Savings measure 
▫ Essentially a hedge against rising electric 

rates using stable, low pricing of NG, as 
well as an efficiency gain 

2. Energy Security measure 
▫ Dual Mode CHP can provide valuable 

backup / critical power 
3. Environmental Positive measure 
▫ Leveraging existing sustainability programs 

or obtain regulatory compliance or favor 
 

CHP is sold on the basis of… 



CHP: A Better Backup than Gensets 
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www1.eere.energy.gov/manufacturing/distributedenergy/pdfs/chp_for_reliability_guidance.pdf 



Turbine Engine + Generator + Power Electronics + Controls 



• Simple Design and Architecture 

• Reliability and Availability 

• Fuel Flexibility 

• Environmental Sustainability 

• Ease of Interconnection/Installation/Operation 

• Upward market momentum 

• Scalable and Modular 

• Invertor Based Electronics 

• Patented Air Bearings 

 

Microturbine Technology 

ONLY ONE MOVING PART 
 

NO OIL – NO COOLANTS – NO FRICTION 



Modular + Scalable CHP 

200kW 65kW with CHP 

30kW or 65kW 



Larger Packaged Solutions 



• Grid Connect 
▫ Automatically synchronizes to a live 

utility grid 
 400-480 VAC – 50/60 Hz 

• Stand Alone 
▫ Equipped with on-board battery 

system 
▫ Provides user-configured voltage 

and frequency to grid-isolated loads 

• Dual Mode 
▫ Functions in Grid Connect when the 

grid is available, switches to Stand 
Alone when the grid goes offline 

 

Invertor-Based // 3 Operating Modes: 



• ln Dual Mode, the CHP has the ability to operate both in parallel with and independent of the utility grid 

• Dual Mode System Controller interfaces with an external motorized breaker that connects or isolates the 
CHP and protected loads from the utility grid 

• If the grid power is interrupted the MOB will open, the DMSC will restore power in 10 seconds 

• When the grid returns loads will reconnect to the grid in < 5 seconds. 

 

 

 

Grid Connect to Stand Alone Transition 



• 130kW CHP System 
is recommended 
for this site to 
minimize CAPEX 
and optimize 
payback 

• CHP will operate at 
max efficiency 
 

Typical CHP Sizing for Thermal Baseload  
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the thermal output of 
130kW system 



• Different approach from typical CHP sizing 
• Minimum N+1 
• Primary parameter for system sizing is maximum steady state power output 

available during Emergency Mode Operation 
• Assume worst case assumptions for power output including maximum ambient 

temp, altitude, back pressure and parasitic loads 
• Example:   
▫ Ambient: a 65kW Microturbine at 100 deg F; elevation 380 ft; 8” backpressure 

including 4kW gas compression parasitic load 
▫ Multiply by 0.80 to get adjusted real power of 37.6 kW 

 

System Design Philosophy for Resiliency 



• Fuel supply chain, backup fuels 
• Other generation sources, synchronization 
• Transformer Sizing for Stand Alone operation 
• Controls – Controls – Controls 
• Serviceability 
• Remote Monitoring 
• Onsite parts storage 
• Local personnel training 

Other Design Considerations 



Integrating CHP into Microgrids provides 
valuable payback incentive 



Modular Microturbine CHP Approach 

• Small building blocks 
with integrated heat 
recovery 

• Installed modular 
systems near to 
heating load 

• Common electrical bus 
• Easier to transport 

electrons than btus 





• 600kW Microturbine 
CCHP 

• PV array, wind turbines, 
energy storage, backup 
generator 

• 200 tons of cooling, 
3MMBTU hot water from 
turbine 

• Can run in “Normal” and 
“Emergency” modes for 
both GRID CONNECT and 
ISLAND 

• GridMind performs 
resource optimization 

Case Study – Microgrid Data Center 



• Monhegan Island is 12 nautical miles off 
mainland with no subsea power cable 

• Entire island is powered by 260kW 
diesel-fueled microturbines that meet 
EPA Tier IV final 

• Phase 2 will include CHP for certain 
public buildings 

• Complemented by 20kW solar array 

• Utility runs 2-4 units during busy 
season, 1-2 microturbines during winter 

 

Island Diesel Microgrid 



• SoCalEdison 
• Catalina Island, CA 
• 1.5MW plant comprised of twenty-three 

65kW microturbines 
• Propane fuel 
• 25,000 metered customers 
• Significant emission reductions and 

enhanced load flexibility  
• Reduces diesel consumption by 200,000 

gallons per year 
 

Utility Owned Island Propane Microgrid 



• Two 1MW Microturbine 
packages 

• Recovering exhaust for 
steam  

• Synchronized with onsite 
solar (2MW capacity) and 
other generation 

 

Sierra Nevada Brewery Microgrid 



• Philadelphia Navy Yard 

• Gordon Bubolz Environmental 
Center 

Upcoming Microturbine Microgrids in 2017-2018… 



  

Superior energy technology made simple, for our customers and the world 

Thank You! 
 
Justin Rathke l jrathke@vergentpower.com I (m) 202.446.7347 

mailto:jrathke@vergentpower.com

	�Microturbine CHP for Microgrids�Microgrid2017�
	Why Microturbines for Microgrids?
	CHP is sold on the basis of…
	CHP: A Better Backup than Gensets
	MicroTurbine Technology Fundamentals
	Microturbine Technology
	Modular + Scalable CHP
	Larger Packaged Solutions
	Invertor-Based // 3 Operating Modes:
	Grid Connect to Stand Alone Transition
	Typical CHP Sizing for Thermal Baseload 
	System Design Philosophy for Resiliency
	Other Design Considerations
	Slide Number 14
	Modular Microturbine CHP Approach
	Case Studies
	Case Study – Microgrid Data Center
	Island Diesel Microgrid
	Utility Owned Island Propane Microgrid
	Sierra Nevada Brewery Microgrid
	Upcoming Microturbine Microgrids in 2017-2018…
	Thank You!��Justin Rathke l jrathke@vergentpower.com I (m) 202.446.7347

