VR-51      C-20G 

It Pays To Improvise

By LCdr. Dave Parker 

At 2230, we were cruising at 43,000 feet in a Gulfstream IV. We had an hour and a half to go on a routine line mission from Kaneohe Bay to Andrews AFB. Favorable winds had yielded an early arrival, and we had plenty gas—or did we?

After checking in with Indy Center, we were alerted to a low fuel level annunciation on the left side of the aircraft. Following a sanity check of the gauges, we broke out the QRH in search of the solution to our woes. The indication was telling us that the fuel level in the hopper tank that feeds the engine had dipped below 650 pounds. We thought the indication unusual, given that there was plenty of fuel in the wing tank that feeds the hopper. We applied the procedures called for by Gulfstream, and were left scratching our heads. Not only did the prescribed remedy not extinguish our low fuel light, but we began to experience a fuel split. As gravity transferred fuel between the wings, the hopper tank refused to fill, while the corresponding wing tank quantity began to diverge from that in the other side. As the split approached limits, we elected to discontinue the cross-feed procedure. Having stopped the split, we were forced to make a difficult choice…Follow the QRH procedure while it induced a secondary but potentially just as serious problem; or disregard the book guidance in favor of a manageable fuel balance while risking possible flameout of the #1 engine. Neither option seemed particularly appealing. With a little more research, and the benefit of the solid systems knowledge provided by our crew chief, we decided to improvise. 

Ordinarily, the hopper tanks are kept full by motive flow from a boost pump line. Secondarily, they are filled directly by the fuel in the wing tanks as it flows in through flapper valves in the bottom of the tank. We discovered that by maneuvering the aircraft, we were able to slosh enough wing tank fuel into the hopper to temporarily extinguish the low fuel light. Using this technique, we were able to keep enough fuel in the hopper tank to keep the #1 running for the duration of flight. Using differential thrust, we were able to all but eliminate the fuel split induced by the book procedure. We landed uneventfully, but still were not exactly sure what had caused our problem. 

Maintenance inspections over the ensuing couple of days revealed that the intake port for the No. 1 motive flow valve had become clogged with three plastic “zip ties” used to bind wire bundles in the wings. This explained our inability to keep the hopper full once sufficient fuel had been used in the wing tank to trip the 650 pound sensor. It also explained why the book procedure was ineffective. The cross-flow valve merely connected the two hopper tanks. Since the fuel sought it’s own level once gravity took over, we were essentially feeding both engines from the side opposite the original problem…hello fuel split. 

Sometimes aircraft present us with situations that are not covered in NATOPS or SOP’s. Occasionally, it pays to improvise. In our case, the two reservists/airline pilots in the front seats benefited greatly from the assertiveness and depth of systems knowledge provided by an experienced crew chief. 

LCdr. Dave Parker flies the C-20G with the VR-51 Windjammers, based in Kaneohe, HI.

