PJ2T Maintenance Plan for Antennas and Towers: 2006-2007
Problem

There are many corrosion and metal fatigue points on the tower and antenna systems that require maintenance. We have already lost one antenna (broken boom on the 15 meter yagi), with more failures certain to follow. Guy wire failures are even possible, with obvious catastrophic result. Maintenance work is needed very soon. 
Two Approaches
Approach I: Marshall all the needed people, parts, and equipment on Curacao for one marathon period of work, estimated at six weeks, and finish everything at once.
Approach II: Take an incremental approach, using people who come slightly before a contest, and stay slightly afterward, doing as much antenna work as possible each trip, expecting that this process would not be complete until late March 2007.
Discussion: “I” is probably infeasible because we don’t have enough experienced climbers who are available for an extended period on the island. That leaves W0CG, and I honestly don’t think I’m physically (or mentally) up to six solid weeks of every day on the towers. In addition, ground crew work is very taxing in the heat, wind, and hot sun. We probably don’t have enough people who are of an age and physical condition that would enable them to work all day, day after day, for weeks. Also, the cost of “I” would be high as the club would be subsidizing a lot of airfare costs for a large crew. “II” is advantageous because most of the workers would be traveling to Curacao in connection with regular contest trips, so there would be minimal additional airfare costs. It seems that we have little choice but to take Approach II, recognizing that we would be contesting without some of our antennas for some of this season’s events. 
Maintenance Concept
We have learned much about antennas and towers in a saltwater environment. I believe it is possible to eliminate 100% of our vulnerabilities so that, at the end of this multiple month maintenance initiative, we will have much more survivable antennas in the future, and can design things so that what maintenance is required will proceed much more quickly. So this is not just about affecting emergency repairs, but is more about engineering out all of our soft spots in the antenna and tower system at PJ2T.

Specific Objectives
· Eliminate all steel, except stainless, on all antennas.

· Replace steel overhead boom trusses with Phillystran.

· Redesign truss to boom attachments to eliminate dissimilar metal contact and to distribute stresses on the boom.

· Eliminate the Hy-Gain boom-to-mast clamps (they corrode and fuse to the bolts in salt) and replace them with quick connect and disconnect aluminum plates.

· Design and fabricate easy to install and remove aluminum fasteners that anchor all side-mounted booms to the second tower leg, getting rid of the 6 inch steel U-bolts.
· Replace all corroded hardware on all antennas with fresh stainless or aluminum. Cover all stainless with duct seal and tape to keep the salt out. 

· Replace all Phillystran guys with fresh Phillystran all the way to the ground, weatherproofing the Phillystran guy grips at installation time. This gets rid of all the EHS guys and the attendant rust problems on wires and grips.

· Replace all 8 wind truss to boom attachment points with all aluminum and stainless fittings, eliminate or replace and weatherproof all steel wire clips, and weatherproof the stainless.

· Inspect the US/JA 15 yagi and replace all 3 inch steel U-bolts with new ones, then encase them in sealer to keep rust from forming in the future.

· Replace boom tips of the Europe 20, Europe 15, and US/JA 20 yagis that have been weakened by dissimilar metal corrosion.

· Replace all 8 wind truss ground attachment points with a redesigned quick-attach system, then weatherproof it entirely.

· Redesign overhead boom truss assemblies (4 of them) for quick attachment and adjustment to the towers.

· Replace or re-splint the top legs on the PJ9JT tower. 

· Replace the rotor plate hardware on the PJ9JT tower, using aluminum, if possible. 

· Replace vertical boom truss supports (2) on US/JA 20 and 15 with heavy duty aluminum L channel material.
Financial

Thanks to NP2L’s recent large donation and the renewal dues from June, we should have adequate money to cover most of the costs of new hardware, shipping, and some of the member travel subsidies. If needed, I believe the membership will respond quickly to a small fund drive to support this essential project.

Rough Draft Schedule
	September 11-25
	W0CG working alone
Club subsidizes a portion of travel costs. 
	· Scrape, rustproof, and repaint top 50 feet of Europe tower, or as much as time will permit, to be continued later
· Install 4 sets of quick-connect, corrosion proof wind boom guys on ground at anchors

· Replace Hy-Gain boom-to-tower mount with new aluminum mounting system bracket on Europe 10 yagi.

· Replace 5 U-bolts with 5 sets of second-leg attach points for side mounted booms on Eur 20, 15, 10 and US/JA 20 and 15.

· Replace the bottom ocean guy wire with all Phillystran and two new guy grips on US/JA tower. (This is close to breaking.)

· Re-splint the PJ9JT tower legs with non-corroding rods and pipe straps.

· Remove the PJ9JT rotor plate hardware and replace with Al hardware.

· Other non-antenna maintenance as time allows

· Verify that all parts are on hand to rig trusses to take down antennas in two weeks. 

	September 26- October 2
	W0CG + one CCC climber, CCC ground crew, possible other Curacao helpers
	· Take down Europe 10 yagi
· Take down Europe 15 yagi

· Inspect 10 yagi, clean and replace where needed, weatherproof gamma match

· Replace 15 boom ends, install new overhead boom attachments and trusses, install new wind boom truss attach points, replace reflector, inspect, clean, replace where needed

· Park 10 and 15 yagis at 30 feet on Europe tower to protect from theft.



	October 19 – November 2
	W0CG,Cindy, one additional CCC climber, CQWW SSB crew
	· Take down Europe 20 yagi
· Remove rotor, crank down mast

· Take down 40 yagi

· Inspect, clean, replace, weatherproof 40 yagi as necessary

· Clean and re-coat entire mast

· Reinstall 40 yagi

· Crank up mast

· Reinstall rotor

· Replace 20 boom ends, install new overhead boom attachments and trusses, install new wind boom truss attach points, replace reflector, inspect, clean, replace where needed

· Put Europe 20 yagi back up

	November 14 – December 6
	W0CG, one additional CCC climber, CQWW CW crew
	· Put Europe 15 yagi back up
· Put Europe 10 yagi back up

· After contest take down both US/JA 10 yagis and set aside on roof

	December 7 – December 14
	W0CG, WB9Z, 10 meter contest crew
	· Take down US/JA 15 yagi and set on roof terrace
· Take down US/JA 20 yagi

· Replace 20 boom ends, install new overhead boom attachments and trusses, install new wind boom truss attach points, install new tower mount system, inspect, clean, replace where needed
· Put US/JA 20 back up
· Replace 15 boom ends if needed, install new overhead boom attachments and trusses, install new wind boom truss attach points, inspect, clean, replace element U-bolts and weatherproof where needed

· Put US/JA 15 back up

	December 15 – January 6
	WB9Z
	· Scrape and paint Europe tower bottom 50 feet 

	February 7-20
	W0CG, Cindy, N8BJQ, ARRL CW crew
	· Scrape and paint US/JA tower, beginning at top
· Replace guy wires on Europe tower with Phillystran and weatherproof throughout

	Early March
	W0CG. WB9Z, Cindy, ARRL SSB crew
	· Replace guy wires on US/JA tower and weatherproof throughout
· Replace guy wires on PJ9JT tower and weatherproof throughout

	Late March
	W0CG, W4PA, WPX SSB crew
	· Complete scraping and painting of US/JA tower
· Scrape and paint top 50 feet of Europe tower




Parts and Materials
We will need sources for lots of aluminum plate (3/16 and ¼), stainless and aluminum U-bolts (DX Engineering), and Hy-Gain parts (N8NR). Who knows of sources or has big junk boxes? I’ll start designing all this stuff ASAP so we will know soon what we need with more precision. 

 Shipping
We will probably need to ship some of this stuff to Curacao. Our freight forwarded can take care of this for us, a small shipment. Thankfully we have $$$ to make this possible. 
