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KiwiSAT – A Project of AMSAT-ZL

The satellite enthusiasts in New Zealand have their own AMSAT-ZL group affiliated to NZART.  NZART Council maintains close liaison with the group and encourages support of the satellite activities among its members.

The KiwiSAT Project Team, lead by Fred Kennedy, ZL1BYP, has completed the development of their MicroSAT. Distinctly New Zealand designed and constructed, KiwiSAT satellite incorporates circuitry designed in New Zealand exclusively for KiwiSAT. 

While the development is in the hands of individual radio amateurs, close liaison is maintained with Massey University in Auckland who is supplying some expertise and test facilities.

KiwiSAT carries both linear and FM transponders (including data) using uplinks on 70 cm and 23 cm with downlink on 2 m.  Two scientific experiments are being carried, one to investigate Attitude Determination And Control (ADAC) using the earth’s magnetic field, the other to measure Faraday Rotation and Total Electron Count between the satellite and earth stations.

Final testing and calibration is underway and, subject to registration and financing, the satellite will be launched the third quarter of 2013.

Changes in launch requirements 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 anticipated that KiwiSAT will be launched by ISC Kosmotras on a Dnepr Launch Vehicle.

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

Scientific Beacon 
An additional special 70cm beacon 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.

Precise operational 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 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.

After “9/11” the flow of space knowledge and space approved components, particularly from the USA, essentially ceased.  Procurement imposed significant restrictions with many items and systems being subject to ITAR requirements.  This restricted access to the essential Operating System, one on which the design of the on-board KiwiSAT IHU computer was based.  AMSAT-ZL has had to write its own operating system, which may negate the effects of ITAR by encouraging independence from USA technology.

AMSAT-NA applied strict interpretations on the ITAR requirements and directed its members to cease cooperation with AMSAT-ZL in the development of KiwiSAT.  The work of AMSAT-NA to lift the restrictions on radio amateur satellites is noted but for KiwiSAT it comes a little late.  The effect of restricting the free flow of information has enhanced the benefit to New Zealand of this satellite project by directing effort into independent research and development.
Despite this ITAR restriction, 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.
Construction of KiwiSAT and all its sub-systems is now complete and the satellite is undergoing final testing and calibration.

Registration is underway as a final step in preparation for a launch into the target orbit of a sun-synchronous orbit with apogee and perigee around the 800km mark.

Total costs to date is a mere NZ$39,000 which is a very minor amount compared with the $1,000,000 required to cover the launch costs.

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
Acknowledgement

AMSAT-ZL and the KiwiSAT team are grateful for the work done by the IARU Satellite Co-ordinator to assist with frequency allocation and standards checking. AMSAT-ZL is currently working with the New Zealand Administration (the Ministry of Business, Innovation and Employment or MBIE) for registration of KiwiSAT.  This is a new field for the New Zealand Administration and is causing some delay to both sides in sorting out the requirements and process.

Conclusion:

AMSAT-ZL now faces the mammoth task of finding the finances to launch KiwiSAT.  It is hopeful that a benefactor will come forward to cover the costs or to otherwise facilitate a ride into orbit.
Recommendation:

That Conference acknowledges the educational value of continued technical development by individuals within the Amateur Service and recommends that member societies continue to encourage involvement by radio amateurs in the technical development aspect of the Amateur Service.
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