- 2 -
Document No. 09/XIV/046

	[image: image1.jpg]



	INTERNATIONAL AMATEUR RADIO UNION
REGION 3
fourteenth  Regional  Conference
	[image: image2.jpg]





12 – 16 October 2009
Christchurch, New Zealand

Document No. 09/XIV/046
Agenda Item: 11.6
KiwiSAT

An Amateur Satellite Project by AMSAT-ZL
A report from NZART prepared by AMSAT-ZL

Introduction.

KiwSAT has been under development for a number of years. During that time refinements have been included as satellite technology developed. Initially designed to use NiCad batteries and 11% efficient solar cells it now uses NiMH cells and 22% efficient solar cells.

This required a re-design of the structure to hold the new solar cell arrangement. The major benefit is the doubling of the power available which is of benefit to both the RF operation and the on-board scientific experiment.

Power will be centrally controlled via a Battery Control Regulator specially engineered for the project. As well as controlling the battery charging, each satellite sub-system will be individually supplied with the correct voltage from this central regulator.

Changes in launch requirements have required a redesign of the 2 metre antenna system to avoid contact with other satellites as KiwiSAT is released from the multi-satellite launch ring. At this time it is expected that KiwiSAT will be launched by ISC Kosmotras on a Dnepr Launch Vehicle.

While a date has yet to be agreed upon for a launch, the KiwiSAT development team aim to have their satellite ready for flight by the end of this year, 2009.

The mission remains the same; to prove the capability within New Zealand to design and construct an orbiting satellite.

Scientific Beacon 

KiwiSAT will now carry an additional special 70cm beacon which, it is planned, will be used by radio amateurs around the world to collect data on atmospheric aberrations to assist with ensuring finite information collection directly associated with Global Warming concerns, and Carbon Balance monitoring.

Operating details have yet to be finalized, however the KiwiSAT structure has been modified to incorporate a second 70cm monopole mounted on the Z- face. The 70cm Beacon transmitter has been engineered and is ready to be incorporated in the RF systems tray. High level filtering has been added to minimize any desensitizing of the on-board 70 cm receivers. 

The operation of the beacon will be switched as required but will normally be ON for whole orbit data collection.

Problems of development.
Since “9/11” the flow of space knowledge and space approved components, particularly from the USA, has essentially ceased. Procurement has imposed significant restrictions with many items and systems subject to ITAR requirements. This has restricted access to the essential Operating System, which was designed for satellite use and used on previous AMSAT projects, for the on-board IHU computer. AMSAT-ZL are now writing their own software.

Recently AMSAT-NA has applied strict interpretations on the ITAR requirements and has directed its members to cease cooperation with AMSAT-ZL in the development of KiwiSAT, effectively shutting off access to knowledge New Zealand amateurs have helped to generate. It seems very likely that this situation will continue to the ultimate detriment of amateur radio worldwide. AMSAT-ZL is now turning to other sources for solutions.

Because this is a “one-off” - and any future development could well use different components - component procurement is always in small quantities leading to reluctance to supply and inflated prices. Normally only three of anything required, one to test, one to use in assembly and one for luck. Holding spares for later repair is unnecessary.

The KiwiSAT team is most grateful for the assistance offered by radio amateurs around the world which has alleviated this problem but not without considerable delays in supply time.

Progress.

AMSAT-ZL continues to attract volunteers and the team has grown since the early days. Finance continues to be a problem as it is the target of AMSAT-ZL that KiwiSAT will be built exclusively using amateur radio money. The cost of launch is currently beyond their means, however alternatives exist and AMSAT-ZL are confident of being able to obtain the necessary support for the final step of launching into orbit.

Facilities.

The KiwiSAT has FM & Linear mode transponders using receivers on 70cm & 23cm with transmitters on 2 metres. Telemetry beacons will be used in all modes. Data will be in standard format with speed dependant on command requirements, i.e. 1200bps for standard data, 9600bps for command or scientific down-loads. The 70cm beacon will be phase locked to the 2 metre beacon.

A scientific package exploring attitude control of small satellites is on target and early trials of the control system are very encouraging. The aim is to develop a control system that will enable the satellite to be accurately and automatically aligned on some point in space using onboard control software.

AMSAT-ZL acknowledges the interest and assistance of so many organisations and individuals in amateur radio and in commerce.

Further information.
AMSAT-ZL maintains a web site at http://www.amsat-zl.org.nz
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Recommendation:

That this Conference recognises the restrictions on project development arising from ITAR and encourages Member Societies to engender an atmosphere of international cooperation in technical matters and assist experimentation by radio amateurs within the Amateur Service and the Amateur Satellite Service.
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