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Abstract 

 

CENICOMTM employs 88 parabolic mirrors (concentrating dishes) closely coupled and 
mounted on a common base carousel to collect solar energy and convert it to 1,100°C air.  
The air is used to transport the energy to a storage vault where it is accumulated and held as 
sensible heat for later use 

CENICOMTM points its 88 mirrors directly at the sun with azimuth and elevation angle 
pointing control.  The azimuth angle pointing is accomplished by rotating the large carousel 
holding all of the mirrors on a common base.  For elevation tracking, the mirrors are pointed 
by tilting the rows in unison using one mechanism and one drive motor for the entire 
CENICOMTM array.  

Because each of the CENICOMTM parabolic dishes focus the radiated energy to a point,  
there is very little loss as the energy is converted from concentrated solar radiation to heated 
air inside a cavity with a small entrance opening.  Each cavity is insulated to limit heat loss 
due to radiation, convection and conduction. The trapped thermal energy is then transported 
by hot air through a series of insulated pipes to aggregate the energy from each of the 
concentrating dishes to a common thermal storage vault.  The collection system is heavily 
insulated to minimize energy loss during energy transport.  As the heated air is passed into 
the storage vault, it exchanges its thermal energy with the inert energy storage material in the 
vault.  Energy is then extracted from the vault when needed to create electrical power using a 
Steam Rankine cycle turbine-generator.  The CENICOMTM process makes possible medium-
scale power plants with annual capacity factors greater than 70%.   

                                                 
* 379 Bebbington Road, Ashford, CT 06278 U.S.A,, website: www.cenicomenergy.com,  
emails: ronderby@earthlink.net, splazzara@aol.com, phone: 860-429-6508, fax: 860-429-4456 
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Introduction  

CENICOM Solar Energy LLC (the Company) has a technologically advanced system for 
collecting and storing solar energy, then generating electricity when the user desires it. Its 
method of generating pollution-free electric power is unique, utilizing only sunlight as the fuel 
source to provide electricity whenever needed. CENICOM™ collects the sun’s energy with 
point-focus concentrating dishes, converts it to sensible heat at extremely high temperature.  The 
system stores this thermal energy in a storage vault for short or medium-term storage.  Thermal 
energy is then drawn from the storage vault to drive conventional, utility grade, off-the-shelf 
steam turbines.  The storage vault allows generation of power at any time, day or night.   

CENICOMTM is a high peak and high average efficiency system with thermal energy storage that 
allows time-separation of solar energy collection and electric power generation.  This makes it a 
versatile system that can be used as its own local grid or attached to a regional grid.  It can be 
configured in power plant ratings of from 130kW to 40 or more Megawatts with power plant 
annual capacity factors of  more than 70%.  Its low cost will make this system a viable village-
sized system in the sunny areas of the world.   

The Product  

CENICOMTM has been refined to produce a system that is the optimum module for efficient 
steam Rankine cycle conversion of thermal energy to electrical power.  One CENICOMTM 
consists of 88 three (3) meter diameter (see Figure 1), point-focus concentrating mirrors to 
collect solar energy, transport it to a common high-temperature storage vault where it is 

accumulated for conversion to 
steam/electricity upon demand.  
The annual energy generation is 
approximately 371,000 KWH-e 
(kilowatt-hours electrical) in areas 
with excellent direct sunlight.  
Thermal energy storage is done at 
1,100º C. which makes possible the 
generation of very high quality steam.  
This allows a single CENICOMTM to 
run a suitable Steam Rankine cycle 
prime mover to generate electricity 

(suitable meaning high efficiency).  Fossil fuels or combustion processes are not required and not 
used with CENICOMTM . 

Figure 1 

Most electrical power applications are much larger.  CENICOMTM can be conveniently clustered 
to match these larger applications.  A cluster consists of 36 CENICOMTM collection arrays, 36 
thermal storage vaults, and 36 steam boilers whose steam outputs have been aggregated to power 
a single large centralized turbine-generator.  A cluster collects and delivers 13,380,000 KWH-e. 
per year in areas of excellent direct sunlight.  Larger power generation systems do not require 
more technology or engineering but are simply replications of a CENICOMTM cluster. 

In a multiple cluster power plant the power generating equipment is housed near the center of 
the line of clusters to minimize losses in the steam piping.  There is no theoretical limit to the 
number of clusters that can be connected to a large turbine-generator set.  However, there are 
practical considerations such as piping and site preparation that will provide limits is specific 
locations. (See Figure 2) 

 2



 

 

Figure 2. CENICOMTM FIELD 

 

In all of these configurations, CENICOMTM is set apart from all other large-scale alternative 
energy processes.  It is different from Photovoltaic arrays, Tower’s of Power, Line-Focus 
parabolic trough systems, and Stirling Engine concentrators in several ways.  

Specifically, it collects, transports, and stores energy at temperatures up to 1,100 degrees F in an 
inert solid material.  At these temperatures, very high enthalpy steam can be generated.  PV 
arrays and Stirling dishes store no energy, line focus troughs are limited to 350 degrees C, the 
tower of power is limited to 630 degrees C and uses a salt as its working fluid.  Both the tower 
and trough use fossil fuel to supplement their solar processes.  CENICOMTM is the only process 
that delivers electrical energy to its user community on-demand at high efficiency and at very 
high annual capacity factors without the use of supplemental fuels. 

In areas of excellent annual direct solar radiation CENICOMTM will have the attributes shown in 
Table 1. 

Table 1. 

Power Plant 
Size  

(Instantaneous 
power rating 

at 1,000 
W/sq-m)      

Power 
Produced per 

Year  

 

KWHrs/Year 

Ground 
Area 

Required 

 

Square 
Meters 

Ground Area Available 
under collectors for 
other uses up to 7.34 
meters above ground 

 

Square Meters 

Solar 
Radiation 
Collection 

Area 

 
Square Meters

1 CENICOM 
(130 kW) 

371,000  2,469 2,364 650

6 
CENICOM’s 

(780 kW) 

2,230,000 14,815 14,183 3,900

1 Cluster    
(4.9 MW) 

13,380,000 91,362 85,098 23,400

2 Clusters   
(10 MW) 

26,760,000 182,724 170,196 46,800

6 Clusters    
(30 MW) 

80,280,000 548,171 510,589 140,400

8 Clusters   
(40 MW) 

107,080,000 730,894 680,785 187,200

 3



CENICOM Description 

  

 
Figure 3. 

 
Shown in Figure 3 is one of the 88 concentrating dishes that make up a CENICOMTM .  It 
intercepts and concentrates solar energy using parabolic mirror segments to focus the intercepted 
solar  energy to a point.  There is very little loss as the focused sunlight is converted from 
concentrated solar radiation to heated air inside a cavity with a small entrance opening.  The 
cavity is insulated to limit heat loss due to radiation, convection and conduction.    
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Figure 4 
 

CENICOMTM employs 88 parabolic mirrors (concentrators) closely coupled and mounted on a 
common base carousel to collect solar energy convert it to 1,100°C air.  As shown in Figure 4, 
the air is used to transport the energy to a storage vault where it is accumulated and held for later 
use.  Thermal energy is transported by hot air through a series of insulated pipes to aggregate the 
energy from each of the concentrators.  The collection system is heavily insulated to minimize 
energy loss during energy transport.  As the heated air is passed into the storage vault, it 
exchanges its thermal energy with the inert energy storage material in the vault.  Energy is 
extracted from the vault when needed to create electrical power using a Steam Rankine cycle 
turbine- generator.  The collection and storage process is completely independent from the 
electrical generation and delivery process.  As the demand for electricity requires, air is used to 
take the thermal energy from the vault to the boiler.  Air, even at high temperatures, is not 
combustible or very corrosive, therefore it is quite safe.   
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Figure 5. 

CENICOMTM points its 88 parabolic dishes directly at the sun with azimuth and elevation angle 
pointing control.  Shown in Figure 5. the azimuth angle pointing is accomplished by rotating the 
large carousel holding all of the mirrors on a common base.  For elevation tracking, the mirrors 
are pointed by tilting the rows in unison using one mechanism and one drive motor for the 
entire CENICOM Array.   
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Why CENICOM? 

The need for Non-polluting Power. 

Environmental concerns have brought focus to the need for non-polluting power.  Collecting 
energy from sunlight allows the generation of power without creating any type of air, water, or 
earth pollution.  This is the primary factor for selecting solar-thermal steam electric power 
production. 

The need for a system that does not require fossil fuel in any respect. 

Several hybrid systems are being used that use fossil fuel to upgrade the quality of the produced 
steam.  Fuel up to 25% of the output is being is used for parabolic trough line focus power 
plants.  This produces pollution and green house gases.  Other systems use fossil fuel to keep the 
energy transport medium (salt) in a molten state during periods without sun.  This heating 
requirement also produces pollution and green house gases.  

The need for high temperatures and its relationship to high concentration ratios. 

When considering thermal cycles that can be used for power generation, the efficiencies of such 
cycles are related to the temperature differences inherent in the cycle.  Therefore it is necessary 
to achieve high temperatures.  Parabolas of revolution can focus the sun so that temperatures at 
the practical limit for efficient storage and electrical generation can be achieved. 

The need for separating energy collection from generation can only be done if storage is 
possible. 

The need to separate energy collection from power production is key to providing useable energy 
especially from renewable resources.  It is also true of power production from expendable 
resources.  For example, coal is mined and transported (energy collection) and then power is 
generated when needed by combustion of the coal at a later time. 

Separating energy collection from power generation is accomplished by a thermal storage vault 
that stores thermal energy until needed for power generation.  Wind, Dish-Stirling and 
photovoltaic systems are generally referred to as sporadic power sources because they supply 
power at the same time they collect the power whether it is needed or not.   

The need for non-sporadic power versus intermittent power and the problems of 
intermittent power on grid control. 

The hidden costs of keeping standby power in place in case the wind stops or the sun does not 
shine has not been considered.  In fact, if a large portion of power comes from wind or other 
intermittent power generations sources it becomes very hard to keep the grid from getting out of 
control as it did in the country of Denmark.  In Denmark they often had to export power to 
other European countries or shut down their Wind Generators since power was often produced 
at times when the demand was low. 

The need for reasonable power tariffs from solar power. 

Costs of the plant are the dominant portion of the tariff calculation.  Plant costs for delivering power 
from Photo Voltaic arrays are extremely high for a given annual output.  Since the fuel cost is zero for 
solar power plants that do not use auxiliary energy from fossil fuel, the other costs that are included in 
the tariff calculation are operations, maintenance and repair.   
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