oo Lunar base energy storage plan

A thermochemical solar energy storage concept involving the reversible reaction CaO + H20 yields Ca(OH)2
is proposed as a power system element for a lunar base. The operation and components of such a system are
described. The CaO/H20 system is capable of generating electric power during both the day and night. Mass
of the required amount of CaO is neglected ...

interactions between distributed energy resources, energy storage and power electronics on a DC microgrid
that is a scaled and simplified representation of the eventual lunar microgrid, Rashkin said.

The lunar base will be subjected to an extreme lunar environment with varying terrain, so all aspects of this
environment and the interactions between functional elements are important considerations. Master planning
of the siteisimperative and lunar base site selection depends on the needs of avariety of stakeholders.

Lu et al. [12] uses the lunar in-situ resource lunar regolith as the heat storage material to store the solar energy
in the heat storage material and supply it to the Stirling generator for power generation at night. The
temperature difference between cold and heat sources is maintained at 600 &#176;C, the maximum power
generation is 11 kW, and the ...

lunar base, and NASA"s projected plan for power generation uses a fission power plant and multiple vertical
photovoltaic arrays, with batteries and regenerative fuels for energy storage. However, there is a significant
gap in technological readiness with a long-life grid-scale secondary energy storage on the MW scale to
support

There is an urgent need to establish an energy supply system to verify the feasibility of in-situ resource
utilization methods and energy conversion schemesin lunar ...

Several space organizations have been planning to establish a permanent, manned base on the Moon in recent
years. Such an installation demands a highly reliable electrical power system ...

For longer-term work trips to the Artemis Base Camp, NASA"s Lunar Surface Innovation Initiative is working
with the U.S. Departments of Energy and Defense to develop a nuclear fission surface power unit that can
continuously provide 10 kW of power - the average annual power consumption of a home here on Earth. This
small power plant will be ...

A practical lunar based thermal energy storage system, based on locally available materias, could
significantly reduce transportation requirements and associated costs of a continuous, solar derived power
system. One proposal for such a concept was developed at the University of South Florida in collaboration
with engineersand ...
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The space MG on the Moon consists of several power generation and storage systems and power-consuming
units, which are coordinated using advanced control and energy management systems|[7], [8]. ...

NASA"s plan for its concept Artemis lunar base is that it will serve as a technology proving ground for the
eventual human exploration of Mars, said Jack Flicker, a Sandia electrical engineer ...

In summary, energy supply is the key to maintaining the operation of the lunar base. Due to the long lunar
night of 14 earth days [7], if the battery alone is used as the energy source at lunar night, the energy density
range is 25-400 Wh/kg [8]. The two key factors of battery life and weight make the battery unsuitable for
lunar base ...

Various forms of energy have been considered as potential resources for powering to the lunar base [7,
8].Photovoltaic power generation is widely adopted in space exploration [9, 10], but the lengthy lunar night
makes it impractical for supplying a considerable amount of electricity through batteries, which have a
relatively low specific energy.. ...

Since the night lasts for periods of about 350 h at most locations on the lunar surface, massive energy storage
is required for continuous energy supply during the lengthy lunar night and the in-situ resource utilization is
demanded. A lunar based solar thermal power system with regolith thermal storage is presented in this paper.

Such a system would approach a continuously-powered polar Moon base. Periods of darkness as long as 36
hours may still be likely, requiring additional energy storage capacity, estimated at 540 kilowatt-hours. Y et
another approach to continuously powering a Moon base was looked at and rejected by NASA as impractical.

To calculate your annual energy bill, we assume an energy rate plan based on the mgjor utilities in your state
and evaluate your annual solar production profile based on your zip code. ... So long as the sun shines, you can
recharge your Lunar System and power on. Increased energy usage or unfavorable weather can, however,
affect the duration ...

and energy storage devices (batteries). he amount of T electric power consumed on the lunar surface increases
with the arrival of the unar habitat and |. 51 SRUsystems, which will bring their own power generation (solar
arrays) and energy storage devices (batteries or fuel cells). In total, ISRU requires about 68 kW of power with
22 kW

As aresult, the researchers proposed the use of solar energy and processed lunar regolith for heat storage and
power generation [9, [22], [23], [24]].Liu et a. [25] proposed a heat pipe-based thermoelectric generator
energy system using in-situ resource for heat storage, it is simple in structure and reliable, suitable for

early-period energy system of the lunar base.

In a contingency event such as an energy storage system failing during an eclipse, we want to be able to port
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the power at the mining facility over to the base camp to keep astronauts safe.”

The lunar base will be subjected to an extreme lunar environment with varying terrain, so al aspects of this
environment and the interactions between functional elements are important considerations. During planning
activities for the lunar base, the following interactions shown in Figure 2 must be considered. Figure 2.

The purpose of this paper was to identify and evaluate the influence of key parameters of proposed lunar base
power systems, as well as of the lunar environment on the total power system mass. Nine different power
systems were studied as combinations of two power sources and three energy storage technologies.

In addition, energy storage can balance power generation with its consumption. Thisis especialy necessary in
the case of the Lunar base. One of the key energy needs will be heating and cooling. As stated above,
temperatures vary in the range -157 to 127 &#176;C, so the energy necessary to stabilize temperature will
vary widely with the Lunar day.

NASA"s plan for its concept Artemis lunar base is that it will serve as a technology proving ground for the
eventual human exploration of Mars, said Jack Flicker, a Sandia electrical engineer. The base camp concept
consists of ...

A permanently manned moon base powered by solar energy will require alarge storage system because of the
14 day long lunar night. Many types of storage systems have been proposed, such as regenerative
hydrogen/oxygen fuel cells, Ni-H batteries, flywheels, and superconducting inductors, in addition to beamed
power (Personal

However, the PV system can not overcome the lunar nighttime power generation problem. Lithium batteries’
current energy storage density is only 180-240 Wh/kg [5], which can not bear the energy consumption of the
whole lunar night; the lack of a moonbase power generation system has become a shackle that restricts the
development of lunar ...

Future lunar missions will utilize a Lunar DC microgrid (LDCMG) to construct the infrastructure for
distributing, storing, and utilizing electrical energy. The LDCMG"s energy ...

Plans for a Lunar Base in the 20th and 21st Century The first conceptions of a manned lunar outpost date back
to the late 1950s and early ... days [39]. It implies that the solar-powered lunar base must be equipped with an
energy storage solution of considerable capacity, which would guarantee the functioning of a base for more

than the two ...

In this study, a new lunar energy storage and conversion system based on in-situ resource utilization
(LES-ISRU) was designed and established, and its operating performance ...

The energy system is the premise to maintain the normal operation of the equipment of the lunar base. For the
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energy system of the lunar base, a photovoltaic (PV) system, which directly use solar energy for power
generation with a conversion rate of about 20 % ~ 30 % [3], can meet the energy demand of the initial lunar
base.

Exergy Applied to Lunar Base Design Mark B. Lutherl ... It has been suggested that energy supply and
storage might be much less of a concern for a base at one of the so- ... For the vast mgjority of the lunar
surface, one must plan for a period of 354 hours, on average, every month, with no solar exposure; that is the
rule, not the exception. ...
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