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An on-orbit demonstration of electrodynamic tether (EDT) on H-II Transfer Vehicle (HTV) is planned in
JAXA. This plan is called KITE, Konotori Integrated Tether Experiment. The KITE is the first step to develop
active space-debris removal systems using EDT. EDT is a promising as the de-orbit propulsion of the debris
removal systems on low-earth orbits because of its various advantages, such as no consumable and low electric
power required, no thrust vectoring needed during the maneuver, and easy attachment to debris. The primary
objective of the KITE is to demonstrate the key technologies of EDT for debris removal.

This document is provided by JAXA.
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= Development Status
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H-1l Transfer Vehicle 6 (HTV-6) is on-going
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Demonstration plan of electrodynamic tether (EDT) propulsion on

The project is called KITE, Konotori Integrated Tether Experiment

KITE-EDT mainly consists of bare-wire-tether for electron

collection and field-emission-cathode for electron emission. This
pair provides completely propellant-less propulsion system

KITE is also equipped with other own components such as end-

mass releasing mechanism, camera, magnetic sensor, electric
potential monitor with plasma current probe, and data handling

unit

Overview of KITE

KITE Image on Orbit

KITE Specifications

LKA

Platform H-1l Transfer Vehicle (HTV)

Mission duration

7 days (planned)

20 km (or more) below ISS orbit
Orbit Altitude: 300 — 400 km
Inclination: 52 deg.

Tether length
Tether current

{ Electron collector

700 m (approx.)
10 mA (approx.)

Bare tether

Electron emitter Field emission cathode

Completely Propellant-less Combination

EDT Thrust: ~0.1 mN (max.)

This document is provided by JAXA.
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Objectives of KITE

v

= Primary objective of KITE is “To demonstrate key technologies of
EDT preparing for future debris-removal application”
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3) Electric potential generation by electromotive force

5) Electron emission by field emission cathode
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Mission Time Line (2)
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Major Components
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Bare
tether |
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Camera (HTV)
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Magnetic sensor
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This document is provided by JAXA.
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Bare Tether LKA

= Functions
= Electron collection from ambient space plasma
= Voltage generation between tether ends by Electromotive force
= Thrust generation by interaction between current and geomagnetic field

0
Al EMF o
: \
w 4
E o p |
3 gl \
g b ! FJ v F | | |
100 mm g - ﬁ P
S !
O Tether Length of 700 m 120 1 day
O Having “net” shape for tolerance to  _449 : ; . .
small debris impact and efficient ' e vEA R PR 3es
electron collection Time, s
Estimated EMF variation on orbit 9

End-mass 35#*‘4

= Functions
= Mass for tether motion stabilization
= Storing bare tether before deployment = Spool reel
= Smooth termination of tether deployment = Braking reel
= Target of HTV LIDAR = Laser reflector

Laser reflector

Spool reel (inside) End-mass
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This document is provided by JAXA.
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End-mass Releasing Mechanism LKA
= Functions T]

= Holding end-mass until KITE mission start = Actuators

= Releasing end-mass with initial velocity = Spring

End-mass

Non-explosive actuators
for holding and releasing
end-mass (inside)

Spring for giving initial
------- velocity to end-mass
(inside)

1

Electron Emitter 35’?‘*‘4

= Functions

= Emitting electrons from HTV to ambient space plasma for tether current
driving = Field Emission Cathode (FEC)

Carbon Manctubes (CNTs)
Conceptual image of FEC

Electron emission current of 10 mA (max.)

12

This document is provided by JAXA.
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Plasma Potential & Current Monitor LKA

= Functions
= Monitoring HTV potential with reference to space plasma
= Monitoring ambient plasma current

Plasma current sensor

Radiator

Base plate

Camera & Magnetic Sensor LKA

= Functions of Camera
= Monitoring End-mass & Tether motion (Back-up of HTV LIDAR)

= Functions of Geomagnetic Sensor
= Monitoring geomagnetic field

) i
Camera

(Two sensors for
End-mass & Tether)

Magnetic sensor
(inside)

This document is provided by JAXA.
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Development Status & Summary LKA

= Test phase of engineering model was almost completed and flight
unit development of some components was started in this fall

Major milestones of KITE

Mission Definition & System

Requirement Review QB9 AL

System Definition Review February, 2013
Critical Design Review September, 2014
Flight Unit Manufacturing Start on October, 2014
Post Development Review July, 2015 (planned)
HTV-6 Flight Late 2016 (planned)

= Development is on-going for the flight on HTV-6 !
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