This spacecraft is designed to be operated on photovoltaic p;ower' ﬁ~
solar shield protects the instrument package from the thermal environment near t
NASA/Johns Hopkins APL/Steve Gribben. intensity of the solar flux.

Is solar electric propulsion a cost saving approach?

Scholars have proposed using solar electric propulsion (EP) for orbital transfer from LEO to'G O asa cost’
saving approach. In this sensitivity analysis, 1720kg of propulsion system mass is allocated pe!

payload mass. We increased total hardware costs by 17.2% to account for the additional manufacturlng cost
of EP units.

How does a spacecraft approach the Sun?

At close distances to the Sun, the primary arrays are folded back behind the shadow shield, leaving only the
secondary arrays, at the tip, exposed. As the spacecraft approaches yet closer to the Sun, additional angling
slides (and rotates) the secondary arrays behind the knife-edge that progressively puts them in partial
shadow from the full

This paper presents meta-heuristics techniques
applied to the optimization of spacecraft electrical
power system (SEPS). The main design trades for
technology selection while designing SEPS are
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The most important system on-board any spacecraft
is its electrical power system, as every other
subsystem requires power to operate. Photovoltaic
(PV) array meets the total power requirements of

The Space Solar Power Exploratory Research and
Technology program (SERT) program, conducted
by NASA, was initiated by John C. Mankins and led
by Joe Howell in March 1999 for the following

purpose: . Perform design studies of selected flight
demonstration concepts; Evaluate studies of the
general feasibility, design, and requirements. Create
conceptual ??7?

= To overcome this limitation, this paper presents a
system analysis for a space solar power system that

(5

incorporates a constellation of power stations in a
20,184 km altitude equatorial medium

|
|l
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This paper discusses the Wireless Power
Transmission between one small-scale Space Solar
Power Satellite to another operational satellite,
followed by a demonstration of small-scale Space
Solar

p>We examine the optimal role, or use case, for a
space solar power system (SSPS) in an electrical

grid by using a full year of historical load data from
three U.S. cities in different climate

e EREE=EE Geosynchronous Earth orbit (GEO), or Molniya
orbit. The LEO spacecraft have an orbit altitude of
less than 1000 nautical mile and are used for
communications, military, and scientific applications.
Generally, the orbits are approximately circular but
some are elliptical. One type of LEO is the sun
synchronous orbit where the orbit plane of the
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Solar cells (SCs) are the most ubiquitous and
reliable energy generation systems for aerospace
applications. Nowadays, 111???V multijunction solar
cells (MJSCs) represent the standard commercial
technology for powering spacecraft, thanks to their
high-power conversion efficiency and certified
reliability/stability while operating in orbit.

Solar Power Satellite Development 1 Solar Power
Satellite Development: Advances in Modularity and
Mechanical Systems W. Keith Belvin, John T.
Dorsey and Judith J. Watson NASA Langley
Research Center Hampton, VA 23681 Abstract
Space solar power satellites require innovative
concepts in order to achieve economically and
technically feasible designs.

thermal systems depending on spacecraft load
power duty cycle, mission orbit, and spacecraft first
is the penumbra that is a partial eclipse meaning
some solar power generation is possible, though
limited. The second is the umbra, which is the fully
shaded inner region of the Earth's The
sun-synchronous orbit (SSO), also called the
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Spacecraft orientation (or "attitude") and orbit
information is required to determine which
spacecraft surfaces experience a given thermal
environment. Spacecraft attitude and orbit
information are required to determine the view factor
to the central body which is required for planetary
and albedo flux calculations to a spacecraft surface.

We propose a novel design for a lightweight,
high-performance space-based solar power array
combined with power beaming capability for
operation in geosynchronous orbit and transmission
of power

Launch Segment. Launch requirements of SBSP
satellites, at least in the beginning, will be similar to
those of ComSats. The platforms that will serve as
the base of their operations in space will be lifted
from Earth's gravitational field by the same private,
commercial, and government rockets and placed
into the specific orbits ??? low, medium, GEO or
even ?7?7?
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tical to supply peak power loads from solar energy
alone. Many systems therefore require a capability
for storing energy to provide continuous supply of
power to the spacecraft. The arrangement which
interconnects energy sources, power storage, and
spacecraft load forms what is called a solar
conversion/energy storage power system.

Isotope power systems for unmanned spacecraft
applications. The state-of-the-art of photovoltaic
power systems, for use in synchronous-orbit

spacecraft, is characterized, including solar array,
?2?7?

oM Taxrree T N =1
ENERGY STORAGE SYSTEM

Patel - Spacecraft Power Systems - Free ebook
download as PDF File (.pdf), Text File (.txt) or read
book online for free. This document provides an

introduction and overview of the book "Spacecraft
Power Systems" by Mukund R. Patel. It discusses
the history and growth of space exploration and the
satellite industry. It notes that electrical power

systems are critical to ???
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optimized system, the power management will need
to account for this and adjust the operating point to
maximize power if the spacecraft operates at a
range of distances from the Sun. Alternately, the
operating point voltage can be selected for the most
power-critical phase of the mission, and losses
associated with operation away from the

Wireless Power Transmission technology using a
satellite-to-satellite system represents a valuable

and convenient technology for transferring power
wirelessly among Space Solar Power Satellites to

Space-Based Solar Power . Purpose of the Study .
This study evaluates the potential benefits,
challenges, and options for NASA to engage with
growing global interest in space-based solar power
(SBSP). Utilizing SBSP entails in-space collection of

solar energy, transmission of that energy to one or
(41615 more stations on Earth,
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The principal effects of mission requirements on the
power system design is shown in Table 2. In
designing a solar array, we trade off mass, area,
cost, and risk. Silicon presently costs the least for
most photovoltaic power sources, but it often

=gy requires larger area arrays and more mass than the

<M TAX FREE

== more costly galliumarsenide cells [7].

\
\

the power system mass for a given solar power
system. Thermal Power Systems Thermal power
systems consist of a heat source, (solar, chernlcal,
nuclear, etc.) and a thermal energy conversion
system. (For steady state systems, no chemical or
open cycle systems will be considered.)

The following text shows the requirements for LEO
satellite's EPS design, namely the initial mission
assessment, the available power budget, the
filtering components sizing, the finalized circuit
design and the expected efficiency for optimal
operation point. One early assessment was the
reliability of the photovoltaic array system in terms
of how the cells should be laid out: ??7?
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Space-based solar power is having a first test: a

/'rr_'_H WE satellite experiment by the California Institute of
s ,'@{ ||| | Technology, launched on a SpaceX Falcon 9 rocket
QLUL// to transmit photovoltaic electricity by

Man-made satellites are composed of different
subsystems, categorized into two groups, the
payload and the bus, illustrated in Fig. 1 (a)

‘. [1].Payload involves scientific instruments and
communications equipment for some commercial
spacecraft, while the bus comprises several
functional systems such as the data handling
system to transmit commands and information, ???

NIMBUS POWER SYSTEMS (19 60-19 69) Charles
M. MacKenzie Goddard Space Flight Center

= 5 Richard C. Greenblatt and Arnold S. Cherdak
fgg . W RCA/Astro Electronics Division INTRODUCTION
— The Nimbus program, a major research and

development effort in the use of satellite technology
for meteorological purposes, was conceived in the
summer of 1959 and initiated in 1960 by the ???
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