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(57) ABSTRACT

A solar energy collection system can include a plurality of
heliostats configured to reflect sunlight to a target mounted on
a tower. Each of the heliostats can have a heliostat controller
configured to control a respective heliostat so that the sunlight
reflected therefrom is directed to at least one of a plurality of
cameras. The cameras can be oriented to image the heliostat.
A second controller can be configured to compute geometry
data that defines a geometry of the surface of the heliostat
from captured images thereof. The geometry data can desig-
nate a plurality of subsections of the surface. The computing
by the second controller can include storing data indicating
sections of the captured images corresponding to the plurality
of subsections of the heliostat. The second controller can also
calculate data indicating respective surface normals of each
of said subsections of each of said heliostat.
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Images representative of cloud shadows with respect to a field
of'heliostats can be used to adjust operation of a solar energy
system. For example, images of a field of heliostats and
shadows produced by the clouds can be obtained. Addition-
ally or alternatively, images of the sky and clouds can be
obtained. The images can be analyzed to determine a shading
parameter. Based on the shading parameter, an operating
parameter of the solar energy system can be changed or
maintained. For example, the operating parameter may
include aiming directions for one or more of the heliostats.
Cloud characteristics in addition to the location of the cloud
shadow can be used in determining the shading parameter.
Such characteristics can be used in determining if and/or how
to change the operating parameter of the solar energy system.
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Embodiments relate to methods and systems of controlling
and operating a wirelessly controlled solar field. By placing a
higher density of access points in regions close to the solar
field border, communication interference may be mitigated. A
method of mitigating interference between an access point
and a heliostat in a wireless communication system located in
a solar field, may include in a first section of the solar field,
deploying a first plurality of access points such that each of
the access points is a first distance from its neighbor; and in a
second section of the solar field, deploying a second plurality
of'access points such that each of the access points is a second
distance from its neighbor. The first distance is greater than
the second distance and the second section of the solar field
may be closer to a perimeter of the solar field.
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(57) ABSTRACT

Thermal energy can be stored in a fluid-based thermal storage
system for later use. The stored thermal energy may be
derived from steam generated using insolation in a steam-
based solar power system. The thermal storage system can
store energy when insolation is generally available. Alterna-
tively or additionally, the thermal energy may be derived from
electricity from the electrical grid. For example, the thermal
energy can store energy when the electrical grid has excess
electricity available for storage. At a later time, the energy
stored in the thermal storage system can be released to heat
pressurized water or steam in addition to or in place of steam
generated by the insolation. For example, the stored thermal
energy may be used in preheating the solar power system
during startup, in supplementing steam output of the solar
power system, or to replace steam generation during low
insolation periods.
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solar receiver. Such measurement can be achieved using one
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era. Resulting thermal data obtained by the imaging can be
used to determine energy flux distribution on the receiver. A
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(57) ABSTRACT

A method for generating steam for a turbine electric power
plant uses solar radiation. Solar radiation is directed onto a
solar receiver. The solar receiver includes a first section,
which receives feedwater input and is arranged to heat the
feedwater input to generate steam using the directed solar
radiation. Feedwater flows through a feedwater vessel to
serve as feedwater input to an inlet of the first section of the
receiver. Water is separated from the steam in steam separa-
tion vessel, which is in fluid communication with an outlet of
the first section of the receiver. The feedwater input may be
selectively preheated by a source of preheat other than solar
energy in response to system operating conditions, predicted
insolation schedule, or an electrical energy tariff schedule.
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(57) ABSTRACT

In a startup period for a solar thermal electricity generating
system, a non-solar source of steam heats a downstream
receiver (for example, a superheating receiver) prior to inso-
lation being available. Insolation, once available, heats an
upstream receiver (for example, an evaporator). The upstream
receiver can be arranged in a recirculation loop with a steam
separation drum, which may be bypassed during the initial
heating of the upstream receiver by insolation. Once suffi-
cient temperature and pressure have been reached, steam
from the upstream receiver is directed to the downstream
receiver by way of the steam separation drum to replace the
non-solar source of steam. Heating of the downstream
receiver using steam from the upstream receiver continues
until a threshold temperature and pressure are reached. Inso-
lation is then directed at both the upstream and downstream
receivers to generate steam for electricity production by a
turbine.
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A solar energy conversion system may include a receiver with
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sides. Each side may present an external surface facing in a
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opposite side. Each side may be configured to contact a heat
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