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TRI P_REPORT

1. Location and Activities Visited: Prow er squadron forward depl oyed
to Bagram Af ghani stan.

2. Dates of Visit: On/about COctober 2004.

3. Purpose of Visit: Enmergency technical assistance by NATEC Wapons
Systens Integrator (W8l) G eg G oss.

4. Sunmmmary of acconplishnents:

The primary discrepancy requiring special attention was that one
particular Prower aircraft had suffered a seven-nonth history of
intermttent problens/gripes on a critical cockpit display panel.
These navi gational system problens associated with the intermttent
gripes occurred nmultiple times on nearly every flight but was only
rarely observed on deck during troubleshooting. Wen flying in a war
zone in nountainous terrain at night, this is a safety of flight
condi tion.

Squadron mai ntai ners had troubl eshot the problemfor weeks,
changi ng all associ ated renoveabl e conponents (Wapons Repl aceabl e
Assenblies — WRAs) and performng wire checks with no success. They
performed their troubl e-shooting procedures on all of the associated
wiring using their nulti-nmeter, H POT insulation resistance tester
and tinme domain reflectonmeter (TDR) and revi ewed previous naintenance
steps. The discrepancy was isolated to the navigational control

panel. To add to the difficulty, docunentation detailing the
associated circuits were not available. Additionally there were
errors and om ssions in the Level Il functional diagrans.

After approxi mtely 60 hours of troubl eshooting and phone
consul tation wi th NADEP engi neering and the manufacturer of the
el ectronic system being tested, we decided to renove the wing skin
panel s exposing the wire bundl e containing the suspect circuits so
that the bundl e could be physically mani pul ated whil e under
el ectrical test.

At first using a comon digital nmulti-neter and then a H POT
i nsul ation resi stance tester, we obtained negative results. Then
usi ng the Eclypse ESP+ Standi ng Wave Refl ectonmeter (SWR) tester*, we
observe a neasured change of conductor |ength as we repeatedly ran
the test while manipulating the wiring in the Liquid Oxygen Converter
ar ea.

*NASA technol ogy, manufactured by Eclypse, and provided
to NATEC by Andrew Yang of NAVAI R- AAI PT under the
Aut omated Wring Analysis Program

We didn't know exactly what it neant, but the Eclypse ESP+ SWR
tester displayed definitive changes in the electrical properties of
the intermttent faulty wire as the wire bundl e was noved up and
down. The problem went away when the faulty wire was replaced with a
new wire fromthe cockpit disconnect to the mal functioning system
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Several other |ong-standing discrepancies were corrected
during this trip on a separate aircraft where pod stations 1
and 3 would not ID on deck. The historical pass down
information fromthe previous squadron was that there was no
phase C ground power and that the port engine would have to
be dropped to affect the wire repair.

In fact, this wiring should not run anywhere near the port engine
bay so we decided to have a | ook. W determned that both phases B
and C were mssing and that the problemwas between two circuit
breaker panels. Again using the Eclypse ESP+ SWR tester, we were
able to determ ne that the broken wires were sonewhere within one of
the circuit breaker panels. This wasn't easy because this isn't a
single direct wire run. There is a “T” splice, the power is shared
with a fuel transfer punp via a fuel booster relay box.

The ESP+ SWR tester can't determine that the wire it is attached
to goes to two directions, it just neasures the total SWR  However,
measuring fromthe three ends and using the undamaged phase A wire as
a reference we were able to “guesstinmate” the |location of the open
wires. The phase B and C wires had chaffed, shorted to ground, and
burned open by rubbing on the case of the transformer rectifier, just
bel ow t he power transfer panel.

On another aircraft the universal tinme code (UTC) woul d not
display in the aft seat for the aircrew. Using the ECLYPSE ESP+ SWR
tester, an open shield was found in a wire harness of the tacti cal
conput er.

5. Specific Problens and Recommendati ons: None

6. ltens Requiring Further Actions:

a. Requests (TPDRs) to update the Level Il functional wring
diagranmns will be submtted.

b. The Prower wire repair manuals need to be revised with a data
colum providing “Wre Length,” like the ol d/ obsolete 01-
85ADC- 2-2. 2 series pubs. This would relieve a |ot of the
guesswork involved in wire repair. It will be essential as the
SWR test technology is incorporated into the fleet.

c. The Eclypse ESP+ SWR tester should be nodified with a
“continuous test” option. This would all ow observation of
changes as the wiring under test is nmanipul ated.

d. Data tables of Inpedance and Velocity of Propagation for al
cable/wiring types in the Prow er should be conpiled and
provided to fleet users of SWR technol ogy.

7. Conclusions: This deploynent facilitated the repair of jets that
had suffered | ong-standing gripes and trained the troops on
advanced troubl eshooting techniques in the process. Aircrew
confidence in the navigation systemwas restored. W also got a
first “real world” |ook at a prom sing new approach to wire/cable
testing. This was a personally satisfying experience despite the
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adverse environnental conditions, Spartan living, and hostile
eneny activity.
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