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Abstract

In order to realize 400 volts operation in LEO, arcing caused by interaction between
the spacecraft and the surrounding LEO plasma must be overcome. We have been investigating
about design of high voltage solar array over the last few years. Recently, from view points to
suppress arcing, various types of solar array coupon were designed and manufactured. We
examined the performance for arc mitigation in LEO plasma environment. The film coupon
has made remarkable achievement in all the coupons. This coupon has never suffered any arc
at any operation condition. Thus, we carried out the tests under realistic orbit environment for
this coupon. In this paper, we report the results of these tests. '

The performed tests are as follows; endurance test for 30 years operation, debris
impact, film contamination, electro-static charging by contact, ambient pressure variation and
arcing on substrate. It was confirmed that the covered film performed successfully in all the
situations. This coupon has never arced in more than 25 hours which is equivalent to 1% power
degradation in 30 yeas operation. Also, it was confirmed that the contamination materials was
not generated inside of film under high temperature (90 degrees C) environment, and inner
surface of film suffered no contamination. No trigger arc occurred at all vacuum pressure and
on the charging by contact between each film or cells and film because of vibration for
launching. With respect to debris impact, sufficient results were obtained with respect to
resistance characteristics. Debris impact was simulated by the Two-Stage Light Gas Gun
(TSLGG). The covered film had little damage even if the film support was hit directly. As the
these experiment results show, the film coupon is promising for utilization in orbit
environment. With respect to array substrate, more than 400 arcs occurred for 5 minute on the
negatively biased frame surface covered by the CFRP surface. The CFRP surface has a lot of
triple junction because it consists of conductive carbon fiber and insulative plastics. In addition,
light emission on the coupon and discharge current were measured at debris impact. It was
confirmed as sustained arc phenomena. This resulted in a short circuit between cells and
substrate. It suggests that sustained arc phenomena between cells and a conductive substrate
might be induced by debris impact regardless whether debris hit the inter-cell region or not.
Therefore, from the viewpoint of mitigation of sustained arc, a traditional rigid substrate is not
adequate to application for 400V solar array in LEO environment. The utilization of flexible
substrate is the most desirable method.
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