First of all, I’d like to point out there is no official “Reserve Recertification Program” by the FAA, PIA,
USPA, or any other A or non-A organizations that I’m aware of. However, in the early to mid 2000’s, when
some reserves started trickling into PD for inspection, we started calling it that internally, and the term
stuck.
What we are actually doing is performing tests to see if we feel the reserve is still “airworthy”.
Every time we as riggers seal a reserve, we are stating:
• We have inspected the reserve system and found nothing that would adversely affect it’s airworthiness;
• We have packed the reserve according to the manufacturers’ instructions and;
• We have documented our work and sealed the container to preserve the work we have completed.

Before I jump into this presentation, I’d like to learn a little bit about you all.
•How many in the room are not riggers?
•How many are senior riggers or equivalent?
•How many have been certified for less than a year?
•How many are master riggers or equivalent?
•How many aren’t quite sure what you are?

Prior to the PD Reserve, there was not a good method for identifying if a reserve was still airworthy. (Some
riggers would check the chronological age of the reserve by the date of manufacture (DOM), try to poke
their thumb through the fabric, or even blow/suck air through the fabric with their mouth. This did not
provide the best indication of the reserve’s condition.) Packing data cards were OK for seeing some of the
canopy’s history, but they can get lost. Therefore, having a record/label on the canopy itself was a better
monitoring system.
In addition, PD saw fluctuations in the performance of main parachutes built out of traditional “F-111” type
fabric, which resulted in the institution of very strict materials testing on all materials from vendors before
used in parachutes.
Continued on next slide…

Slide continued…
Bill Coe and John LeBlanc wanted to be sure the PD Reserve would still perform well at opening and
landing after being in service for some time. They also wanted to understand used reserves better by
getting them back to the shop to inspect and evaluate.
Bill Coe developed the 40 block WARNING label system as a better way to evaluate a reserve’s
serviceability after 40 repacks or 25 uses. (Fabric strength tests were also mandated at each repack,
which was later changed to an annual strength test.)
What you see here is a typical warning label for re-certification. Sometimes all the boxes are filled in but a
lot of times there is one block left unmarked as above. Sometimes you may see only a few or none of the
blocks filled in even though the packing data card shows quite a few repacks.
Now you are faced with a discrepancy of the documentation.

1. Possibly the owner will know something, but more than likely they won’t. Quite possibly it was
purchased used.
2. We’ve heard that some riggers may pencil pack their own equipment, but we are not here to “police” this
activity.
3. About the only option here is to bring the WARNING label up-to-date.
What we want to achieve with the WARNING label is to ensure we are evaluating the canopy and
gathering data as accurately as possible.
If the WARNING label does not truly reflect the amount of repacks, this does no one any good.

1. The first thing we do is give the canopy a thorough visual inspection of the canopy and lines. (See our
“Performance Designs Safety Day Canopy Inspection” video on our YouTube
channel: http://bit.ly/1IS2EzO
2. Next, we do permeability testing.
3. Last, we do fabric strength tests.
Finally, we evaluate all we have found.

When a canopy is approved for additional repacks, we send it back into service with a “Continued
Airworthiness Approval” label sewn onto the canopy.
We have labels in increments of 5 to 40 additional repacks.

In 1986 & 1988, the Belgian Army did a permeability study.
• The primary aim was to learn more about the porosity “hot spots” on both main and reserve canopies.
They tested each cell in three parts – the front, the middle, the rear.
• The secondary aim was to find a relation between type of jumps and the change in porosity.
Many of the Army’s jumps were high altitude high opening.

Key results taken from the Belgian Army’s test:
• Packing methods and compression in small containers is more damaging than the actual jump.
• No two canopies had the same porosity pattern or Hot Spots.
• No connection between number of jumps and type of jumps on porosity measured.
• A “W” pattern was found in the porosity study.
• The outside of the canopy had high permeability due to the surface they were packing on. The middle
had high permeability due to the use of molar straps and heavy manipulation of the fabric to pack them
into small/tight containers.
• Changing to a smooth packing surface reduced the high porosity level on the outside of the canopy.
They ultimately changed their repack cycle to 180 days well before the FAA accepted this same repack
cycle in the United States.

Many, if not most, military organizations base the service life on a chronological time standard rather than
on the actual condition of a parachute.
More recently (2010-2014), the BLM’s Boise Smoke Jumpers conducted both permeability and strength
tests on their inventory of canopies. Like the Belgian Army, the Boise Smokejumpers wanted to extend the
life cycle of their main and reserve parachutes. They first did the tests on 5 different samples of “new”
fabric as a baseline.
Results of test:
• The average perm on the baseline samples was 1.78, with a high of 1.97 and a low of 1.65.
• No sample fabric failed the strength test.
• The reserves had a range from 20 to 33 repacks on them.
• The average permeability on the lot of 255 reserves was 2.47.
• The highest average permeability was 3.77 on a reserve that had 26 to 32 repacks base on its DOM.
• This testing on used canopies showed minimal permeability increase from new fabric.
• There were no strength test failures on any of the BLM reserves.
Over a period of 5 years from 2010 to 2014, the BSJ’s tested 255 reserves.

The current criteria for the BLM states the service life of their parachutes is 10 years.
A proposal has been written to extend the main canopies to 13 years with an additional 2 years if
permeability and strength testing proves this to be a viable move. The reserve is proposed to go to 20
years.

PD has also been doing permeability tests on reserves.
• Most of the canopies that come to PD for test and evaluation have 38 to 40 pack jobs on them.
• This chart shows a fairly typical reserve permeability pattern.

The Belgian Army study shows the W pattern. They use a modified flat pack and a modern molar style DBag.
The BLM study shows only a small amount of difference between the center and the rest of the skins.
They use a flat pack into a chest mount reserve container.
The PD samples show an even more pronounced pattern. The PD samples come from all over the world
with no information as to the packing methods or packing surfaces used. I think it is also safe to say that
most if not all the PD samples have had a mix of modified flat pack and straight PRO pack.
All three have the similarity of elevated permeability in the center top skin than the rest of the canopy.

Extreme High Center
This begs the questions:
• Are some riggers overworking the canopies when packing?
• Are too many tools or aids being used?
• Are some deployment bags and/or container designs not conducive to a good pack job without over
manipulating the fabric?

When we see this sort of extreme high in the center, it becomes clear that something is going on that
shouldn’t.
These extreme high centers are usually the cause of a reserve not getting recertified. If riggers are being
too rough with typical low permeability fabric, they are certainly going to cause problems with the PD
Optimum’s low bulk fabric. And it also seems pretty clear that handling is causing these extremely high
permeability readings on some PD Reserves.

• The left hand column shows all of the PR and VR Reserves PD makes.
• The highlighted sizes were built more recently than the earlier sizes and as such, we have yet to receive
any of these sizes for inspection and possible re-certification.
• The right hand column shows the amount canopies sent back in each of the sizes for inspection and
possible re-certification.
• The top row of numbers indicates the amount of repacks each canopy was recertified for.
• The bottom row shows the total amount of canopies returned to service for their corresponding number of
repacks.
• Under the total is the percentage of the total.

69% of the reserves sent to PD are returned to service for 20 or more repacks.
However there were still a fair amount that failed to be returned to service.
We are very happy we caught these canopies that had such high permeability or other problems and
hopefully saved some skydivers from having a reserve that would not serve them well if needed.
But something else on this table is puzzling…

Looking at this chart, I started to wonder why the PR-126 and PR-143 have a high number of zero
repacks.

So I added the percentage of zero recert’s of each size submitted. That did not really tell me much either.

We sorted the data from the canopies submitted in four different ways.

After all the time and effort collecting, sorting, and analyzing the data, we found no specific trend that
related to these categories.
Again, the only noticeable trend is what appears to be over-handling of the reserve fabric. We hope that
riggers will take this to heart and be mindful of how we are handling our customer’s reserves during each
repack.
One thing that will help PD with data gathering and analysis is to provide us with as much information as
possible about the canopy’s history.
Please have your customer fill out a PD Maintenance Repair Form as thoroughly as possible. This will not
only help us analyze data and determine trends effectively, but also help us build better products.

And now a bit about the fabric strength tests…
The PIA TS-108 is not the same as the PD strength test. They both use the same basic tools, but…

The PD test requires the clamps to be pulled to 30 pounds versus TS-108 at 40 pounds.
The PD test does not require marking of the fabric where the clamps are placed.

Out of 343 reserves receiving the Fabric Strength Test at PD, we have never had a reserve fail the test.
In over 20 years in the Parachute Maintenance Department, we have never heard of a reserve failing
when the test was performed correctly in the field.
The BLM did not have any failures in all their testing at the higher pull strength since they used the PIA TS108 instructions.

After giving the strength test results careful consideration, PD and Bill Coe have concluded the Fabric
Strength Test is no longer required on an annual Basis.
It is still a viable test to perform if there is any indication or reason to believe or suspect the reserve fabric’s
structural integrity has been compromised.
PD will be updating the manual to reflect this change.

Conclusions:
• Treat the reserve like the life saving device it is.
• Use the fabric strength test procedure if there is reason to believe or suspect its structural integrity has
been compromised.

Questions?Please contact us at +1.386.738.2224 or via email at support@performancedesigns.com.
This concludes today’s presentation on the PD Reserve Recertification Program.
Please feel free to visit us at the PD Drop Zone Booth.
I also encourage you to visit our facility in Deland if you have not previously done so. Thank you!

