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ABSTRACT 

Risk assessment concerning impacting space debris or micrometeoroids with spacecraft or payloads can be performed 
by using environmental models such as MASTER (ESA) or ORDEM (NASA). The validation of such models is per-
formed by comparison of simulated results with measured data. Such data can be obtained from ground-based or space-
based radars or telescopes, or by analysis of space hardware (e.g. Hubble Space Telescope, Space Shuttle Windows), 
which are retrieved from orbit. An additional data source is in-situ impact detectors, which are purposed for the collec-
tion of space debris and micrometeoroids impact data. In comparison to the impact data gained by analysis of the re-
trieved surfaces, the detected data contains additi onal information regarding impact time and orbit. In the past, many 
such in-situ detectors have been developed, with dif ferent measurement methods for the identification and classif ication 
of impacting objects. However, existing detectors have a drawback in terms of data acquisition. Generally the detection 
area is small, limiting the collected data as the number of recorded impacts has a linear dependence to the exposed area. 

An innovative impact detector concept is currently under development at the German Aerospace Centre (DLR) in Bre-
men, in order to increase the surface area while preserving the advantages offered by dedicated in-situ impact detectors. 
The Solar Generator based Impact Detector (SOLID) is not an add-on component on the spacecraft, making it dif ferent 
to all previous impact detectors. SOLID util ises existing subsystems of the spacecraft and adapts them for impact detec-
tion purposes. Solar generators require large panel surfaces in order to provide the spacecraft with suff icient energy. 
Therefore, the spacecraft solar panels provide a perfect opportunity for application as impact detectors. Employment of 
the SOLID method in several spacecraft in various orbits would serve to significantly increase the spatial coverage con-
cerning space debris and micrometeoroids. In this way, the SOLID method will allow the generation of a large amount 
of impact data for environmental model validation. The ground verif ication of the SOLID method was performed at 
Fraunhofer EMI . For this purpose, a test model was developed. This paper focuses on the test methodology and devel-
opment of the Hypervelocity Impact (HVI) test setup, including pretesting at the German Aerospace Centre (DLR), 
Bremen. Foreseen hardware and software for the automatic damage assessment of the detector after the impact are also 
presented. 
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1. I NTRODUCTI ON 

Space activities over the past 6 decades have led to a 
progressive increase in the creation of space debris. Im-
pacting debris can damage or even destroy spacecraft 
and payloads. The mission risk analysis can be per-
formed with space debris environmental models such a 
MASTER or ORDEM. These models allow the estima-
tion of the space debris flux into the spacecraft. MAS-
TER, for instance, uses mathematical methods in com-

bination with measured data for model generation and 
validation. There are several databases of space envi-
ronment data; however the available data is very limited 
and is valid only for specif ic objects, orbits and time pe-
riods. The Space Surveillance Network (SSN) catalogue 
contains space debris data for low Earth orbit (LEO), for 
objects exceeding ~10cm; and geostationary orbit 
(GEO), for objects exceeding a�P�� 6SRUDGLF� ³VSRW-
FKHFN´� FDPSDLJQV� DUH� DEOH� WR�Srovide data in LEO for 
debris particles exceeding ~2mm, and in GEO for space 
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The pretests helped in the preparation of the HVI  tests at 
Fraunhofer EMI . These tests were undertaken success-
full y in February 2013. The corresponding results will  
be presented at IAC2013. 
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