Project Selection and Use Committee

· Lou McFadin W5DID

· Fumio Asai JA3TDW

· Robin Haighton VE3FRH

· Sergej Samburov RV3DR

· Christophe Mercier

Mandate

· The purpose of the PS&U committee is 

· Review Proposed amateur radio projects for deployment onboard the ISS

· Recommend the acceptance or non-acceptance of those projects to the international delegates.

Questions proposals need to address

· Name of organization with a brief  description of organizations activities

MarexMG 503.C Non Profit Organization.

This means we can legally accept donations.
At MarexMG, We specialize in trying to keep manned amateur radio projects fun and affordable.

To date we have delivered 4 successful projects into space for manned space flights.

Mir Space station.

Slow Scan TV

Kantronics Packet Mail

DCI RF Filter project

ISS

SpaceCam1 Slow Scan TV

Ongoing support for Packet projects.

· Detailed description of Project including length of time needed to develop

Marex has (6) six proposals that can be used together as a “Complete Solution” or “Individually” to support existing ARISS ISS Amateur Radio activities.

· Estimate of funding including the expected source of  funding

Most of our funding comes from individuals and corporations.  The costs will depend on the number of projects chosen.  We can expect some support from the selected manufactures and the rest from the Amateur Radio community.
· Proposed certification procedure for the project

Since most of the hardware is Off-the-Shelf, we will use existing certification documentation generated by the manufacturers.  The transceivers need to pass a strict set of FCC Type Acceptance tests.  We can submit the existing FCC Type Acceptance documentation as part of the project.

All electronics sold in the USA needs to pass FCC Class A and Class B RF Emissions testing; we will use existing manufactures documentation as part of the certification process.
· Preliminary block diagram and sketches of the project

TBD

Questions proposals need to address cont.

· What involvement will the crew have in the project (development, deployment, set up and operation)?

Icom D-Star Project:

The Icom ID-800 can be used for all common Analog Voice activities, including Public Voice Access, School Schedules, Family schedules and as backup for emergencies communications.

The Digital mode will allow a whole new dimension to Amateur radio communications by allowing the ISS crew to selectively choose which Digital Repeater they wish to use and can even make Person to Person digital calls from ISS through the Digital repeater network.


Development:

Off the shelf Transceiver, no development time required.  Will require Flight qualified Microphone cable and Power cables

Deployment:

The ISS crew will need to perform the typical deployment associated with installing a new transceiver to the existing antenna ports and power supply.

The total installation time required for the initial setup will be 1 hour or less.

Setup and Operation:

Same as the Kenwood for Analog operations.


Advanced features for the Digital mode, just as easy to use as Analog modes.


Channel knob operation for easy of use, No function keys.

Kantronics Modem Project KPC-9612:

Compatible with existing ISS D700 and Icom transceivers.  Provides a simultaneous multiple user store and forward mailbox (packet Mail), APRS and all common Unproto Modes.  Full Remote control of the mailbox from Earth.  Mailbox contains 512k of mail storage memory (4 times the memory of the D700). Efficient data engine provides twice the data throughput of the D700 in APRS and Mailbox modes.  Proven flight reliability, used on Mir and PC-Sat satellites.


The ISS crew will need to perform the typical deployment associated with installing the TNC to a transceiver.  The power requirements are minimal of approximately 300 milliamps at 12 vdc. The total installation time required for the initial setup is 1 hour or less.

Since the KPC-9612 supports full Terrestrial remote control, the crew will not be required to “Clean” or “Maintain” the mailbox.  The laptop will only be required if the crew wants to send and receive packet mail directly. All of the weekly maintenance of the mailbox will be handled remotely from Earth.

Development:

Off the shelf TNC, no development time required.  Will require Flight qualified TNC to Transceiver data cable and Power cables.

Deployment:

Since the KPC-9612 supports full Terrestrial remote control, the crew will not be required to Clean or maintain the mailbox.  The laptop will only be required if the crew wants to send and receive packet mail directly. All of the weekly maintenance of the mailbox will be handled remotely from Earth.

Setup and Operation:

If the crew wants to directly access the Packet mail features, they will need to connect a Laptop and RS-232 Serial cables.  The Serial cable should already be on board ISS from previous projects.

DCI RF Filter Project:

The DCI filter will allow the 2-meter station to operate while the ISS 143.xxx MHz transmitter is, active.  And will also provide additional RF emissions filtering that NASA may impose.

Development:

ARISS will need to agree upon what filtering requirements they will need above and beyond the stock filtering specifications.  The lead-time for production is only a few months.

Deployment:

This is one-time installation. The ISS crew will need to perform the typical deployment associated with installing the filter one time to an existing antenna port for the associated transceiver. The total installation time required for the initial setup is 30 minutes. No further maintenance will be required.  This project is compatible with any dual band transceiver.

Setup and Operation:

Once installed and tested the filter can be ignored.

USB Laptop Interface project:

The USB interface will support the following:

Push to Transmit

Audio Input and Outputs.

This will allow ARISS to develop software based amateur radio programs that will utilize the Amateur Radio transceiver and laptop capabilities, such as SpaceCam1 Slow Scan TV and other applications. 

Development:

The USB Laptop Interface is an Off-the-shelf device. No development time will be required.

Deployment:

The initial setup for a project such as SpaceCam would be 1 hour or less.

Setup and Operation:

After the initial setup, operation will be very basic and instructions associated with each software project, such as SpaceCam1 SSTV.

Turbo Fan Heat-sinks:

The turbo fan heat-sink project is designed to compensate for zero gravity and the loss of convection cooling.  All electronics run hotter inside ISS, than on Earth.  To compensate we will just add additional heat sinks and quiet low speed cooling fans.  The additional noise generate by the 1.5 inch fans will not be noticeable to the crews. The Turbo Fan project can be designed to work on either the Kenwood D700 and the Icom ID-800.

We have already had one transceiver over heat and lockup on ISS.  This project will reduce the chances of that happening again.

Development:

ARISS will need to decide what specific model transceiver the Heat sinks will be installed on.  The heat sinks are custom ground to match one model of transceiver.  Development time 3-6 months for a final product and specifications.

Deployment:

Initial installation, 1 hour or less.

Setup and Operation:


Once installed, there is no further setup.

DC headset Project:

The DC Headset project will provide the crew the option to use the Hand microphone or a quite Headset environment configuration.  The Hand microphone will typically be used during School schedules and the Headset will be typically used during public radio links and family radio links.  This project is part of the complete solution and will also support the Kenwood D700.

Development:

The DC manufacture has already designed the prototype models for both the Kenwood D700 and Icom ID-800.  It’s just a matter of finalizing the design and working out the costs.

Deployment:

The ISS crew is very familiar with the operations and installation of DC headsets.  No training will be required.

Setup and Operation:


Plug in and use as needed.

· What facilities or support is required for this project including
ISS support (example a computer, power cooling etc.) and ground support (example downloading of mail, downloading files, uploading files etc.) ?

The goal is to replace most if not all of the current ISS 2 meter/70cm station on ISS with a new and fully functional system.  Most of this hardware is similar to what they have been currently using.  The Icom radio was chosen specifically because it is a “Channel Knob” based design and thus very easy to use, Just turn the channel knob to the desired channel.  No Function keys.

ISS Support:

The SpaceCam1 Slow Scan TV will require a Laptop.

Crew training will need to include teaching the ISS crew how to load images onto a Laptop from one of the many digital cameras on board ISS.

We will need Support from ARISS to verify the hardware is flight qualified.  Many of the external cables, such as Power cables and Microphone cables use materials not allowed on board ISS.  These cables will have to be replaced with flight qualified cables.

The Turbo fan project will compensate for the cooling issues associated with Zero gravity.  The TNC’c will not require any special cooling, since it only uses a few watts of power.

Ground Support:

The KPC-9612 TNC can be fully remote controlled and maintained from Earth.  The system operators will routinely download all mail for the crews and save it for review at a later day.

TNC system parameters can also be changed remotely from Earth, the ISS crew will not be required for daily maintenance.

ID-800:

Supports PC to Radio data connections.  The ARISS team can update the channel list and upload a new channel list to ISS for loading into the ID-800 as needed.

· What is the  specific educational outreach purpose of the project  and how will that be implemented? 

The best bang for the buck project is the existing SpaceCam1 project.  This project will stream 400 JPG images per day from ISS.  The images will be seen around the world and will be reprinted on Newspapers and TV news around the world.  The SpaceCam project will re-energize interested in Amateur Radio Satellite activities. What this project needs is a stable Amateur Radio station on ISS.  The current Amateur Radio station is not reliable enough to be used for SpaceCam.  The new system I am proposing will meet all of our goals.

· How will the Amateur Radio Community benefit from the project?

This system combined with SpaceCam1 will inject excitement into the Amateur Radio community world wide.  It will show the world that Amateur Radio Satellite is affordable and easy to use.  These projects will reach more than just the 2 million amateur radio operators; they will cross over and reach into the millions of Shot-wave listeners that will be now able to monitor the streams of images coming from ISS.
School systems around the world will setup simple VHF receiving system and let their computers monitor the down link frequencies from ISS for a daily download of images.  The whole world will learn more about the Amateur Radio community and our ability to blend our projects into affordable Space exploration.

Questions proposals need to address cont.

· If the proposal is to fix a perceived problem, What is the problem and what happens if we do nothing. What are the alternatives to this proposal.

The current D700 has been in active service since December 2003, it is now July 2008, that is 4.5 years of service and possibly 32,400 hours of “powered-on” service.  This is not a commercial grade radio. (The math 4.5 years X 50 Weeks X 6 days X 24 hours = 32,400 hours)

Two ISS crewmembers In-flight have stated they believe the cooling fan on the Kenwood D700 has failed.  We are not 100% sure the fan on the D700 has failed, however with the limited information collected from the ISS crew indicates the Fan has gone bad.  Note: See Fan side bar at end of this document.
If this is true, that means we should not run the Kenwood D700 in unattended packet modes or other high duty cycle modes.  Usage of the D700 should be limited to attended voice contacts at 5 watts.

It’s only a matter if time before the D700 stops operating.  At the present time, we do not have any backup working amateur radio equipment on board ISS.  If the D700 fails before we get a backup radio on board ISS, our School and other schedules may be pushed back for a full year or more.  We need to start planing now to fly a replacement to ISS in 2009.  (Note: ISS is going to be retired in 2015 or 2016)

Other Aging hardware:

The existing Ericcson transceivers have not been used since 2006 and were taken out of service after a problem was discovered with one of the audio cables.  There are no known plans to fly any replacement parts.

The PacCom TNC’s have not been used since December 2003 and most likely have a dead memory battery and should be considered unusable.

Solutions:

The simplest solution would be to fly the backup copy of the Kenwood D700 to ISS to replace the existing D700 and make sure the new version of software parameters approved by ARISS have been loaded.

This will make the D700 usable for Voice, Packet, APRS, CrossBand and Slow Scan TV, with some limitations.

To use SSTV you need to use the VOX box, which adapts the D700 to a Laptop.  The last time this system was used on ISS (Aug 2006), the D700 got stuck in a transmitting loop.  The VOX box has been seen going into self-oscillations on at least two occasions on Earth. The exact cause of the transmitter loop is not known. The Vox box should not be used in an unattended configuration.

Total System Replacement Solution:

The total system solution I am proposing will solve all of these problems and will significantly improve the overall performance and lay the ground work for future growth.

Benefits:

Most of this hardware is true Off-the-shelf technology.  The hardware is ready today.  We will not have to wait 3-5 years for untested hardware to be designed, developed, debugged, tested and documented.  MarexMG can deliver the Total System Replacement hardware faster than you can do the paper work.  This full solution can be ready for flight in 2009.

Icom ID800


Simple channel knob operations.


All normal analog Voice operations supported.


New Digital modes with Person to Person digital calls.

Kantronics KPC-9612


Multiple user mail box.


Full Unproto mode support, including APRS


Full Remote control from Earth

DC HeadSet Project:



Quiet conversation with a known good product.

DCI Filter Project:


Reduce the potential of RFI issues and allow the system to be used while the 143.xxx transmitter is active.

USB Laptop Interface:

Reliable isolated link between Transceivers and Laptop for Amateur radio PC applications such as SpaceCam1 SSTV.

Turbo Fan Heat-Sink:

Extend the life of the transmitters as long as possible and compensate for Zero gravity.

· What Amateur Radio frequencies will the project utilize?

These projects can operate on the same frequencies which that are currently being used by ISS in accordance with the ITU Amateur Radio satellite band. 2-meters (144-146 MHz) and 70-cm (435-438 MHz)
· Any other comments that will help the  Committee evaluate this project.

A Mir Story:

Interference from the 143.xxx Transmitter is a real concern.  One of the benefits of having amateur radio on board ISS it that it can be used in an emergency.  This is true, Amateur Radio has been used from the Shuttle during an antenna mix up and from Space Station Mir on several occasions.  The most notable time was during Mike Foal’s mission to Mir in 1997, when the Mir Space Station lost most of their power for ~30 days and were not able to active the Navigation computers.  Without the navigation computers, the Mir space station began to tumble out of control.  Mike and the crew were able to place the Space Station in a controlled spin using by manually firing the thrusters from the Soyuze Module.  The Mir Space Station spun this way for a few weeks until spare parts arrived.

The big problem with a spinning space station, is that you loose the ability to Lock onto orbiting satellites for communication.  Most if not all of your communications links have to resort to VHF/UHF line of site links back to earth.

After the Mir computer failure, Dave Larsen and myself were able to provide Mike Foale with a daily email messages to and from his family, all through the 2-meter Packet amateur radio system.  The Mir station was not able to use its satellite links for communications, they could only use VHF and UHF line of site links including the Mir 143.xxx voice transmitter.  This means that when ever the 143.xxx transmitter was active (almost all the time when the crew was awake); the Kenwood TM-D733 radio would go deaf because the Mir 143.xxx transmitter was just too close in frequency.  Dave and I would have to wait for the crew to go to bed and the 143 transmitter shutdown before we could access the Mir packet mail box.  The special Marex DCI filter did not arrive on Mir until after Mike’s Mission.

ISS Navigation Computer System:

Some of you may say the ISS computers can not fail and ISS will never tumble and loose access to the TDRS satellite links.

June 2007, Web

"For reasons that are unknown to us at this time, we lost both of those computers and currently we're in that configuration," said Mike Suffredini, NASA's ISS program manager, during a briefing here at the space agency's Johnson Space Center. 

The computer failures have left the station without the use of its Russian attitude control thrusters, Elektron oxygen generator and other support equipment, though the ISS has plenty of oxygen supplies and U.S.-built redundancy to make up for the loss for the time being, Suffredini said. 

***
I say, it is possible and it may happen again.

And when it does, the ISS crew will switch on the 143.xxx transmitter again and leave it running all day, because it will be their primary voice link back to Earth.  The amateur radio station on ISS will be rendered useless whenever the 143 transmitter is running.  The Marex DCI filter system can solve this problem.
If you really want an Amateur radio station that is functional during a real and expected emergency then I strongly recommend you install a DCI filtering system.

Additional Criteria For Proposals


· Equipment must be capable of operating unattended for extended periods (weeks).  

Marex has performed extensive tests with the SpaceCam1 software. The SpaceCam1 software running on Windows XP has been stress tested for 9 full months of unattended Running operations in Repeater mode.
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(Actual picture from ISS via Marex SpaceCam1)

With proper air ventilation and fan cooling the Icom transceivers should run for 3-5 years or more.  The Turbo Fan add-on heat sinks will help compensate for Zero gravity and keep the radio cooler.

· Equipment should be designed to power on into the default state.  A reset of the Equipment must restore it to a desired default state.  

The KPC-9612 TNC will have a Reset mode.  If the crew changes settings the ground control and reset the TNC back to the factory default settings.  The factory settings will be custom burned to ARISS specifications.

· Crew interfaces must be very simple .

This is one of our main goals.  Keep It Simple

· Procedures must be provided for equipment operation prior to being approved for flight.  

SpaceCam1:

The procedures and manuals have already been developed.

Icom ID-800:

The existing Kenwood TM-D700 manuals can be edited to incorporate the changes associated with the Icom ID-800.

· Systems capable of being controlled from the ground will be given preference. 

The Kantronics KPC-9612 Packet Modem supports full terrestrial remote control and password access.  With additional Packet Mail box access control, including:

Everyone Access list

Specific User Access list

Blocked User Access list

· There is no assurance that equipment will be returned or brought back down.

The purpose of the equipment is to provide many hours of educational usages on board ISS.  To be successful is the major criteria, rather than having the equipment returned to Earth.

My first three projects on Space Station Mir all burned up.  However they had many hundreds of hours of successful usage before their retirement.
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Mir Re-entry

March 23, 2001 \




Including Marex Projects:

Kenwood TM-733

Kenwood TM-V7A (SSTV System)
Tasco SSTV System

Kantronics KPC-9612

DCI RF Filter

Kenwood Fan Sidebar:

Fans do not last forever.  The Kenwood D700 has been in “powered on” service from ISS for over 32,000 hours of operation.  Kenwood should be proud of the quality of the product they created, which has withstood 4.5 years on orbit, exposed to Solar Radiation, Thermal Stresses and the occasional food spill.
I do not have the exact specifications for the cooling fan used on the Kenwood TM-D700.  From my research the approximate MTBF (Mean Time Between Failures) for this type of fan is 4k – 30k hours, depending on the quality and cost of the Fan.

How many of you have run your mobile transceiver constantly for almost 4 years.

Just how many hours are on this fan?

The fan timer on the D700 turns on the fan when the transmitter signal is activated. The fan will stay on until 2 minutes after the radio switches back to receive.

When the ISS D700 was in packet mode, it would send out a beacon every 3 minutes all day long (480 beacons per 24 hours).  Since the Fan turns on for 2 minutes after every beacon, that makes 16 hours of fan time per day or 5,760 hours of fan time per year, assuming the absolute minimum amount of packet time.  When ISS passes over North America or Europe, many unattended APRS station would start sending packet bursts to the ISS D700, which would in turn respond to these packet messages.  And thus increasing the Fans run time.

Out of the estimated 32,000 hours of power on Running time, most of that time was spent with the D700 in packet beacon mode.  It’s easy to see that the small 30 millimeter fan may have exceeded its MTBF and could have a time of 20,000 + hours of running time.

So it comes as no surprise when we were informed by two ISS crewmember, they “think” the fan is not working.  Without a working fan, the D700 will quickly over heat in a few hours, depending on the duty cycle.

What I have learned from this analysis is that any Fan cooled devices sent to ISS, needs to have its fans upgraded to commercial grade long-life cooling Fans (30K hours plus)..
Conclusion:
We know that all electronics run hotter and have a shorter life when used in space.  We need to plan ahead and anticipate failures by compensating with a formal replacement program.  It is time to fly new hardware soon, before the existing hardware breaks down.

Sincerely

Miles Mann WF1F

MarexMG

