ALESP C1 - Oil-Fired Cogeneration Systems	





�
	In cogeneration ;systems, electrical or mechanical energy and useful thermal energy are produced simultaneously.  These improved energy systems utilize more of the heat energy produced when conventional fuels are burned than is possible with existing single systems.  As shown in the illustration, cogeneration systems can yield net fuel savings of up to 50 percent compared to separate single systems.  There are two types of cogeneration systems, topping and bottoming.  In a  topping system, electricity or mechanical power is produced first and the exhaust from the turbine (see illustration) is used for industrial processes, space heating, or other uses.  The bottoming system reverses the order, i.e., power generation comes last.





FEASIBILITY REQUIREMENTS





�





BENEFITS/DETRIMENTS





	In conventional steam power generation systems, about two-thirds of the heat transferred from the fuel to the steam is released, unused, to the environment.  Much of this wasted heat can be saved by cogeneration (see illustration).  For a cogenerating system to be economically feasible, a somewhat stable demand for electricity and steam is needed.  For example, if both electricity and heat are produced for a residential community, the hourly demand for both power and heat can vary by the hour.  Cogeneration systems should be tied in with a utility electrical gird so that excess power during low demand can be sold to the utility and, in the case of peak demand, the utility can augment the cogenerator.





	Cogeneration systems are more complicated than single systems, resulting in higher capital investment.  Cogeneration installations will not be made when investment, maintenance, and fuel costs are not balanced by fuel savings.  The sharp increase in energy costs recently should make cogeneration more attractive.





SURVEY DATA NEEDS





Identify gas-combustion turbine exhaust sources





Application of topping system





Application of bottoming system





Startup cost and O&M for electric plant





Startup and O&M for steam plant





Startup and O&M cost for cogenerating plant





Oil cost, electric only





Oil cost, steam only





Oil cost, cogeneration only





Electric cost











PROCEDURE





1.	Determine present fuel and electric costs.  Fuel savings are the essential advantage of cogeneration.





2.	Estimate the amount of savings attributable to the proposed cogeneration facility.  For estimating purposes and 18% savings in fuel and electric costs can be expected with installation of a cogeneration system.





3.	Determine cogeneration operation and maintenance costs.  For estimating purposes and 18% savings in O&M costs of combined electric and steam plants over individual plants can be expected with installation.





4.	Use data for ES options P1 and S1 for incumbent power and steam plant costs.





5.	Evaluate economic feasibility.





GENERAL INFORMATION





Sizes available: 10 MW - 30 MW


Startup cost:  $1,300 / kW (estimate)


Replacement cost:  Same as startup cost


Equipment life:  25 years


Skill level of personnel required:  Engineering firm specializing in cogeneration systems





Level of development:





Basic research underway�
�
�
Prototype being tested�
�
�
Operational test and evaluation underway�
�
�
Approved for service�
�
�
Available on market�
(�
�



























NATIONAL ENERGY SAVINGS (NES) (in Btu/yr)





� EMBED Equation  ���





ECONOMIC ANALYSIS EQUATION





SIR = (Fuel Cost ) (DERF) + (Electric Cost) (DERF) - (Cogeneration Cost ) (DERF) + ((O&MSteam + O&MElectric) - O&MCogen) x (PYDF) / c(PIF)





SAMPLE CALCULATION





Assumptions�
�
�
Size�
10 MW (electricity


100 MBtu (steam)�
�
Annual fuel cost for incumbent steam plant�
$4.911 M�
�
Annual fuel cost for incumbent electric plant�
$5.078 M�
�
Annual O&M cost for incumbent steam plant�
$0.232 M�
�
Annual O&M cost for incumbent electric plant�
$0.513 M�
�
Startup Cost�
$13 M�
�
Fuels saved�
Steam, electricity�
�
Energy cost rate�
$10/MBtu (steam), $0.08/kWh (electricity)�
�
Escalation rate�
8%, 7%�
�
Annual discount rate ®�
10%�
�



Calculation follow from the procedure section:





Estimated steam savings = 0.18 (annual fuel cost for incumbent)





= 0.18 ($4,911 x 106 / yr)





= $8.84 x 105 / yr





Estimated electric savings = 0.18 (Annual fuel cost for incumbent) 





= 0.18 ($5.078 x 106 / yr)





= $9.14 x 105 / yr





Estimated O&M savings for cogeneration = 


0.18 (Annual O&M cost for incumbent steam) + 


0.18 (annual O&M cost for incumbent electric





= 0.18 ($0.232 106) + 0.18 ($0.513 x 106)





= $4.18 x 104 + $9.2 x 104





= $1.38 x 105





FUEL SAVINGS (MBtu/yr) =





Estimated Savings ($ / yr)


Cost of Steam ($ / MBtu)





=	$8.84 x 105 / yr


	$10 . MBtu





= 8,840 MBtu / yr





ELECTRICAL SAVINGS (kWh/yr) =





Estimated Savings ($ / yr)


Cost of Electricity





=	$9.14 x 105 / yr


	$0.08 / kWh





= 1.14 x 107 kWh / yr





NES (MBtu/yr)=





8,840 MBtu + (1.14 x 107 kWh / yr x 11,600 Btu / kWh) = 14,108 MBtu











FUEL COST SAVINGS ($ / yr)





Estimated Steam Savings = $0.884 / yr





ELECTRICITY COST SAVINGS ($/YR) =





Estimated electric savings = $0.914 M / yr





SIR =





Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 22


Naval Facilities Engineering Service Center


Port Hueneme, California 93043-4328





Telephone  805-982-3486


Autovon  551-3486


FAX  805-982-5388





� EMBED Equation  ���





�
�
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