
Energy	Cycle	at	Colby



Load per day: 
Elect. 1.7x1011 J
Heat 2.7x1011 J

Electrical 100%
Steam 92%

Electrical  48-60%
Steam  80%

Fuel per day: 
Elect.  3.0x1011 J
Heat 3.6x1011 J
Total 6.6x1011 J

66%



Energy	Costs	($4500/day)	– How	do	we	generate	
this	POWER?

Source Cost

Steam $0.13/room day

Electrical
(CMP $0.09, Colby $0.03 kWH)

$0.26/room day



Colby	Biomass	Facility	Fact	Sheet	for	Payback	Analysis	
A	starting	point...	
•Year	of	analysis	2008	
•Total	project	cost	$11M	
•Efficiency	Maine	grant	of	$750,000	
•Average	consumption	of	No.	6	fuel	oil	1,167,656	gallons	without	biomass	plant	
•No.	6	fuel	oil	contains	150,000	BTUs/gallon	
•143,000	gallons	of	No.	6	fuel	oil	required	at	peak	demand	with	biomass	plant	
•22,000	tons	of	biomass	
•Biomass	contains	4,250	BTUs/pound	
•Fuel	oil	price	$2.07/gallon	
•Biomass	price	$30/ton	
•Q:	What	is	the	simple	fuel	saving	payback	period?
Q:	What	happens	to	the	payback	period	when	oil	is	$3.00/gallon?
Q:	What	happens	to	the	payback	period	when	biomass	costs	$40/ton?	



Colby	Biomass	Slides



Typical	heating	systems
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Carnot	Efficiency	is	a	BUMMER!



http://www.cosolar.com/uploads/images/gridtie.png



Typical	Solar



See Video of Beaver Ridge

GE 1.5MW wind turbine.
The GE 1.5 megawatt series of wind turbines was developed with the cooperation of the United 
States Department of Energy.[10][11] It consists of three fibreglass blades attached to a horizontal axis 
hub. The hub is connected to the main shaft which turns a multi-stage system of gears. The gears 
increase the rotational rate and send the kinetic energy obtained from the wind to a doubly fed 
electric machine, where it is converted into electrical energy. The angle of the blades and the 
direction which the turbine faces are controlled by an active, all electric pitch and yaw system. The 
generator has a maximum output of 1.5 megawatts (1,500 kW). The generator and gearbox are 
contained in the nacelle which is further insulated to minimize noise emissions.[10]

Three models in the series (the 1.5se, 1.5sle, and 1.5xle) had been developed by 2005. Their rotors 
ranged in diameter from 70.5 to 82.5 meters (231 to 271 ft), accommodating variable expected wind 
speeds.[12] Newer models (the 1.6-100 and 1.7-100) incorporate the 100m rotor from GE's 2.5MW 
towers, enabling these towers to generate substantially more electrical power from locations with 
sub-optimal wind. Several optional features support its presence in electrical grids, including voltage 
regulation, low voltage ride through, and the delivery of reactive power during grid disturbances or 
periods of low wind.
To further wind power research, a unit was commissioned at the National Wind Technology Center
in late 2009.[13] Its 10,000 installations in the US at the time constituted 50% of the national 
commercial wind energy fleet, influencing the NREL's decision to install a model at the Center.[14]

12,000 turbines had been installed in 19 countries by mid-2009.[11][13][15] [16]


