[bookmark: _806p6cbb4wjg]NS-60 Anomaly Analysis

[bookmark: _wlh5o06exj7]Flight Summary
NS-60  was launched from Clear Spring, MD at 9:05:59 am EDT on 11/13/16. The payloads for the flight were the command module, GLIDR, FLY, AEROSS, DROP, CLOUD360, and 2 MARS units. This document describes the anomalies experienced during the flight relating to:
· GLIDR Drop
· Main String Landing Location
and summarizes the recommended actions to ensure that these anomalies do not recur.
[bookmark: _239tnskrsipm]GLIDR Drop
[bookmark: _92uxporxq3eq]Summary
[image: ]

GLIDR, a payload consisting of a foam glider, was intentionally dropped from the lowest position on the payload string via MARS (the Mechanically Actuated Release System). Flight rules called for MARS to be triggered by LINK over a suitable landing zone (LZ), or, in the event of a communication failure, a deadman timeout that would activate 3 minutes after loss of contact. The FLI payload was controlled by a similar system, but with a 6-minute timeout. Due to an on-pad failure of the LINK system, the decision was made to use the timeout mechanisms as the primary means of MARS activation. This necessitated that the balloon be launched immediately after MARS power-on, as GLIDR would release 3 minutes after MARS power-on, without regard to the current state of the balloon.

During the launch of the balloon, excessive tension on the tethers and wind at the launch site caused the balloon to lose altitude and veer toward the vehicles while still under tether. After the motion of the balloon was arrested, this resulted in a brief pad hold to verify lift. Then, when the balloon was released, one of the tethers became snagged on a component of the balloon, pulling the reel with it. The reel was caught and cut free from the balloon, allowing the balloon to fly freely, but these events delayed the launch of the balloon by at least 60 seconds. The deadman timers on both MARS units were running during these events and were not reset.

Based on GPS data from GLIDR and Cell Tracker, the MARS unit controlling GLIDR released at approximately 9:08:11 EDT, or T+72 seconds, compared to a target release time of T+180 seconds. As a result, GLIDR was released almost directly over interstate 70 and came to rest in a natural area between an I-70 on ramp and I-70 eastbound, approximately 200 feet from the road.

Though the release of the payload was in a ‘controlled’ manner (via a timer), the nature of the control did not allow for adjustments to be made to launch conditions and could be interpreted as a violation of FAR 101.7 and possibly 101.33(d) due to the potential hazard to traffic on the interstate. Federal laws aside, it is extremely unsafe to drop objects in an uncontrolled manner.
[bookmark: _7prjqbp2yw3z]Failure Analysis
Contributing factors:
· Failure of Link to command MARS on the pad
· Failure of Link communications with van
· Tether snagging during launch
[bookmark: _jpwwrab247p1]Future Actions 
Future payload designs may benefit from several changes to the design:
· Not doing un-commanded launches unless significant analysis of flight trajectories has been done and contingency plans to ensure a safe drop which are capable of being implemented on the pad have been implemented (ex, plan to flash new software with/without ability to drop on the pad, plan to update drop timer on the pad, etc).
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