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Introduction

Areas of Focus:

1. Layout & Spacing of Spacetenna Design

2. Error Detection and Repair

3. Minimization of Askew Angles Between
Adjacent Sandwich Modules

Goal:

» Side Lobe Levels (SLL) less than -112dBm / -
82 dB

= Good for Bluetooth, IEEE 802.11, IEEE
802.15.4, and radios

per McSpadden, IEEE Wireless Power Transfer Conference 2015
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Phased Array Response
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Schubert, P., “SIDELOBE REDUCTION FOR GEO TO EARTH WIRELESS POWER TRANSFER”, paper IAC-16.C3.2.3, International Astronautical
Conference 2016. Guadalajara, MX.



Side Lobe Level vs Element Error Fraction
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Railroad Coupling Mechanical hand
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Railroad Inspired
Coupling Design
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Binder Clip Inspired Coupling

Cross section of hexagon side
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Mechanical hand
Inspired coupling

Side view of two sandwich
modules connecting

Mechanical analogy



Connection Analysis Chart
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Error Detection
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totalSandwichModules = 2.2e6;

hour = 60;

day = 24x60;

week = 7 *x day;
month = day * 30;
year = day * 365;

time = 0;
failureRateMinute = ...
failureRateDay / (1440);

robotQueue = [];
totalCurrentFailures = 0;
failureHistory = [];
unaddressedFailures = 0;
robotHistory = [1;

f = waitbar(e, );
timeSpan = week;
robotSpeed = robotSpeed * 60;

while(time < timeSpan)
waitbar(time/timeSpan);

I

queueSize size(robotQueue);
gueueSize = queueSize(1);
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while i < queueSize

distLeft = robotQueue(i, 2);
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FMEA: Failure Modes and Effect Analysis
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» FMEA is a stéfbw-b;y-?sjfep approach for identifying all
possible failures in.a design.
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Control Methods

Centralized Distributed

Less equipment on each individual sandwich More equipment on each individual sandwich
model, leading to fewer components. module, leading to higher component count.

T[] oo Yol { (o] e )V/=T ool o1 d (o] Ko i AVEI (=ML [IVi[s -3 Phase control is more sophisticated and
for adjustments and updates. individualized to each module.

Increased wiring connecting each sandwich Fewer wired connections between neighboring
Lo Le [FI-RET (1 Ta V- B (o T Lo Ay et d [y B s EIXL RETI I (XM sandwich modules, reducing connection-based

-:h--ggh and increased connection complexity. failures.
= -..:1_

- = Increased potential for delayed controls with Completely localized control, reducing errors due

- large array structure. to communication delay.

Increased communication between modaules, Higher difficulty communicating with
- allowing for a connection-based error neighboring modules, requiring more complex RF
detection system. communication.

- B e o :




Next Steps: Proposed Timeline

Current Objective: Continued Modeling and Analysis
e Array Antenna Arrangement
« Failure and Repair Time Analysis
7/15: Completed list of Specifications
8/19: Completion of all Modeling and Analysis
9/30: Completion of Formal Paper

10/19: Completion of Formal Presentation

10/21: Presentation of Results at the IAC
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