Fire in the Hummer Hole
650 MPDB Fire 

By Lt. Cote, E-2C
Every Commanding Officer that I’ve served under during my seven years in Naval Aviation has referenced the “swiss cheese” model when discussing aviation mishaps. Introduced by Professor James T. Reason of the University of Manchester in 1990, this model of error causation illustrates how a mishap will occur when a series of failed or absent defenses, resulting from human error and organizational conditions, align. During the following scenario, my crew dealt with two servings of “swiss cheese,” but with excellent crew resource management and a bit of good fortune, we were able to prevent critical holes in the cheese from aligning.
With over 1,000 hours in the E-2C Hawkeye, an aircraft crammed with countless weapon replacement assemblies and endless lengths of electrical wiring, I had surprisingly never witnessed an internal electrical fire. However, my streak was about to end. What began as a typical FRS training evolution turned into an experience that honed my ability to effectively lead a crew in the execution of an emergency procedure. 

Unlike most E-2C FRS NFO training flights, our Combat Information Center (CIC) crew consisted of two Instructor NFOs and one student NFO; a typical crew consists of one instructor and two students. I was sitting in the Combat Information Center Officer (CICO) position conducting an initial NATOPS Evaluation on a Category I student at the Radar Officer (RO) position. The third member of the CIC crew was the squadron Training Officer sitting in the Air Control Officer (ACO) position for a Back-In-The-Saddle flight. In the cockpit, the copilot position was occupied by an FRS pilot instructor whom I had flown with countless times in my fleet squadron, while a seasoned Category II student pilot sat in the Pilot position. This relatively experienced lineup played a decisive role in the safe execution of our emergency. 
The event began with a solid NATOPS brief, but the aircraft man-up was far from picture perfect. Aircraft 650, one of only two Hawkeye 2000s (HE2K) in the FRS inventory, had flown earlier in the day and experienced various radar system faults and a recurring Vapor Cycle fault. Despite efforts by the AEs to service the Vapor Cycle between flights, keeping the sensitive E-2C weapons system cool during our man-up continued to be a challenge thanks to the hot, humid Mid-Atlantic summer climate. Furthermore, the radar continued to experience difficulties with its nitrogen pressurization system and required servicing before we could turn the system on. Unfortunately, the only other HE2K was down, leaving us without a back-up. The lack of an available HE2K back-up represented the first failed defense due to an organizational condition, leading to our potential mishap. 
During the summer it is routine to depart the squadron line before completing a thorough system turn-on/evaluation as long as we have the basic systems up and running. This allows the maintenance crew to get out of the heat while providing the CICO an opportunity to evaluate the student with greater scrutiny at the hold-short. With this in mind we proceeded to taxi after a reasonable attempt by maintenance to get the weapon system running. However, while taxiing to the hold-short, our radar experienced another fault. After thorough troubleshooting we could not clear the fault and decided to re-timeout the radar. As the student initiated the time-out sequence, the CIC crew heard a simultaneous popping sound that came from either the starboard engine or the Main Power Distribution Board (MPDB). The MPDB is a primary circuit breaker panel built into the bulkhead separating the CIC from the Forward Equipment Compartment (FEC) directly in front of the RO position. In addition to the mysterious popping sound, I also noticed a bright yellow flash out of the corner of my eye coming from the MPDB. However, I was not sure if it was a spark from the MPDB or just a flash from the sun through the adjacent window. I immediately told the cockpit what we heard and what I saw. Due to our initial uncertainty and no secondary indications from the engine instruments to suggest FOD in the engine, I leaned toward the decision to continue with the mission. Seconds after talking to the cockpit crew, the RO and ACO noticed a burning electrical smell in the CIC. My impending decision to continue with the mission had come dangerously close to becoming the second failed defense leading to a mishap. At the FRS we have the ability to put safety first at all times since we are free from the commitments of mission essential flying. My plan to wait at the hold-short until completion of a full system turn-on before going airborne was a reflection of this mentality. However, when it came time to decide whether to continue after experiencing unusual indications, I considered continuing due to a lack of concrete evidence that a problem existed. With the squadron line and maintenance troubleshooters less than three minutes away, the best decision would have been to return to the line even before we smelled the burning electrical fumes.
As a result of the electrical fumes, we promptly shut all systems down except for a couple radios and the Vapor Cycle and made the decision to return to the line. If it were not for the burning smell, we may have gone airborne and this article might be written under drastically different circumstances. While taxiing back to the line the ACO recognized that the burning smell was coming from the Vapor Cycle ducting. In response we immediately secured the Vapor Cycle. After setting the parking brake in the line we had an AE troubleshooter and a Full Systems QAR come into the aircraft to troubleshoot. With some guidance from the Training Officer, who had experienced two previous MPDB fires during his career, I told the troubleshooters to open the MPDB and inspect it. The troubleshooters informed us that the aircraft needed to be shut down in order for them to conduct the inspection. A simultaneous unanimous decision to go ahead with the shut-down prevented the penetration of another line of defense. The slices of our first serving of swiss cheese had been successfully misaligned.

In the process of shutting down the aircraft, the pilots secured both the right and left generators; this normally results in an instantaneous transition to Emergency Generator (E-GEN) power. This time there was an extremely sluggish transition to E-GEN and the pilots did not observe the normal warning and caution light indications associated with this transition. Additionally, the entire crew momentarily lost ICS communications which are powered by E-GEN. As soon as the E-GEN came on line I noticed a steady yellow light, smoke, and sparks bellowing out from behind the MPDB. As I yelled “fire from the MPDB” the ICS came back and I repeated the call several more times. As the student, who was directly in front of the burning MPDB, attempted to reach behind for the fire bottle that was located at my seat position, I grabbed him and pushed him forward toward the Main Entrance Hatch (MEH). Although this forced him passed the burning panel it was the quickest and most obstacle-free egress route. During this moment of panic, my priority was to get the student out of the aircraft as soon as possible. This primarily ensured his own safety while also opening up the egress route for the ACO since the CIC ditching hatch is not removed for aircraft shutdowns. After essentially shoving the student out of the aircraft, I grabbed my helmet bag and followed suit. After exiting the aircraft I took a look back to see if the ACO had followed us out; he had not. Due to his experience with previous MPDB fires, the ACO made the decision to put a fire bottle into the MPDB instead of immediately egressing. After seeing that the pilots had egressed safely, I went back into the aircraft to ensure that the ACO was alright and that the fire was out; the fire had been successfully extinguished and all crewmembers were safe. 
Recapping the incident, it was readily apparent that the first slice of the second serving of swiss cheese actually came before our brief. The HE2K has an emergency procedure associated with Electrical Fire On the Ground With External Power Connected. Although we did not have external electrical power connected, we could have applied some of the steps from this emergency procedure to this scenario. However, the EP does not discuss extinguishing the fire, only requesting firefighting assistance and securing the external power source. The EP also lacks guidance on appropriate egress locations if the fire is internal. NATOPS states that it is not a substitute for sound judgment, but during an unconventional emergency scenario that results in an unexpected instantaneous loss of internal communications, who’s to say that one individual’s sound judgment in the heat of battle won’t contradict the judgment of the other crewmembers. With no time to manage inconsistencies in judgment and the inability to communicate, this creates a potential for disaster. In the narrow fuselage of the Hawkeye, if the CICO and RO assumed that the ACO would have removed the ditching hatch for egress, they would scramble aft, but if the ACO intended to fight the fire and left the hatch in, he would impede the egress. A lack of a more descriptive emergency procedure became the first slice of the second serving of swiss cheese that day. 
As described in the previous paragraph, the next failed defense during our second serving could have resulted in disaster if the CIC crew transformed itself into a frantic uncoordinated gaggle. Although we never discussed in the brief, or while taxiing back to the line, what we would do in this situation, good CRM and some added experience helped us prevent a complete failure of all our defenses. When the flames erupted, my instincts took over. I had to make quick and decisive decisions and, luckily, my instincts were greatly influenced by my training. The fire was something to fear, and since we were on deck and not moving, the best method of handling the fire was to get away from it as quickly as possible. Since the aft ditching hatch was closed, I utilized some leadership and lots of assertiveness to “influence” the student forward toward the MEH and out of harm’s way. Next it was time for me to get out so that the ACO could follow. The ACO, with much more experience in this scenario, chose to put the fire out himself; a decision which may have prevented further damage to our only working HE2K. Because I chose to run instead of fight, I was troubled for several days following the incident. However, with further review and discussion with some of my peers, I determined that my decision was the best for this scenario. If I chose to fight the fire, the ACO would have been forced to wait behind me, since he would be unable to pass by due to the narrow fuselage creating a potentially deadly bottleneck. 
On an organizational level, the E-2C community can do a couple things to prevent the failure of defenses in a similar scenario. If NATOPS could address this type of scenario with greater detail, it would assist in creating a more coordinated aircrew reaction. At the same time, it is not the responsibility of NATOPS to cover every possible scenario that may occur- as professional aviators we need to utilize our experiences and incorporate them into our crew briefs and decision making matrices. With respect to HE2K aircraft availability: although the FRS can do little to immediately increase its inventory of HE2Ks, the community has implemented a series standardization qualification which allows the flexibility to train students in any one of the three E-2C variants. Whether or not this issue becomes worthy enough for mention in NATOPS, I learned a lot. This situation could have happened airborne with tragic results, so I’ll take these lessons to heart and thank God for this opportunity to exercise my aircrew skills in a less hazardous regime. 
Lt. Cote flies with VAW-120.
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