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Aviation Investigation Final Report

Location: West Mifflin, Pennsylvania Accident Number: ERA16FA269
Date & Time: July 25, 2016, 09:45 Local Registration: N5940
Aircraft: Yakovlev Yak11 Aircraft Damage: Substantial
Defining Event: Electrical system malf/failure Injuries: 1 Fatal

Flight Conducted Under:  Part 91: General aviation - Personal

Analysis

During the first leg of a multi-leg cross-country flight, the commercial pilot contacted the destination
airport tower controller and advised that the airplane's transponder was inoperative. He was instructed to
proceed straight in for the runway and was cleared to land. While taxiing after landing, the airplane
turned and its right side became visible to control tower personnel, who observed a fire under the right
wing and informed the pilot. The airplane continued off the paved surface of the runway, over a
drainage ditch, and rolled through the airport infield until it came to rest near a taxiway. Increasing
amounts of smoke and flames continued to emanate from the right side of the airplane.

The pilot, who was clad in shorts, a T-shirt, socks, and tennis shoes, was able to egress the airplane after
it came to rest, but sustained significant burn injuries and succumbed to his injuries about 6 days later.
Had the pilot been wearing the fire-resistant clothing, shoes, and a helmet which were located in the
airplane, it is likely that his burn injuries would have been much less severe.

The airplane was a restored Soviet Union-designed military trainer, which had been modified with a
larger radial engine and its associated systems as well as modern avionics. The previous owner of the
airplane reported that, about 10 years earlier, he had experienced a fuel leak from one of the fuel pumps
(though he could not remember which one). Examination of maintenance records indicated that, about 5
days before the accident, a mechanic had installed avionics and had fire-sleeved the oil and fuel hoses at
the engine accessory case and those that were connected to the cockpit gauges.

The metal and fabric fuselage skin in the areas of the cockpit, right wing, left wing root and forward
portion of the empennage had been consumed by fire. The cockpit area was completely destroyed and
displayed no evidence of fire blocking structure or materials. The remaining metallic skin on the
outboard section of the right wing and empennage also exhibited extensive thermal damage, including
melting, oxidation of aluminum surfaces, and brittleness. There was extensive fire damage on the aft
inboard trailing edge of the right wing and adjacent areas. The right side of the fuel system engine feeder
(sump) tank had multiple areas of melt-through on the upper surface. The wing structure outboard from
the feeder tank was intact. The inboard edges showed signs of melting, sooting, and thermal
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discoloration of remaining paint. The tail section, engine cowling, and the left wing were intact. Based
on this pattern of damage and witness reports, the fire originated in the right wing near the root of the
wing, and not near the fuel pumps or the area where maintenance/alterations had been recently
performed.

Several sections of wiring were removed for examination from the area of the fire's origin, including the
wiring associated with the recently-installed avionics. While the extensive fire damage precluded
examination of the entirety of the airplane's wiring system, and it is possible that the ignition source was
located in a different section of wiring; only the power wiring showed evidence of having power at the
time of the fire. This wiring was routed in the area of the right wing root, and not near the recently-
installed avionics. The power wiring showed signs of arcing, melting, and welding near a fractured end
of the recovered section. Given its electrified state and location near the origin of the fire, it is likely that
the power wiring was the initial source of ignition. Additionally, the power wiring's close proximity to
the fuel feeder tank, fuel pump, fuel strainer, fuel shutoff valve unit, and all of their associated fuel lines
allowed fuel to feed the fire and increased its intensity.

Probable Cause and Findings

The National Transportation Safety Board determines the probable cause(s) of this accident to be:
A malfunction of the electrical system, which resulted in an electrical fire in the right wing root of the
airplane, which compromised the fuel system and resulted in ignition of fuel. Contributing to the
accident was the routing of the electrical wiring near fuel system components. Contributing to the
severity of the pilot's injuries was his failure to utilize the available fire-retardant suit.

Findings

Aircraft (general) - Malfunction

Aircraft (general) - Failure

Aircraft (general) - Failure

Aircraft Electrical pwr sys wiring - Design
Aircraft (general) - Not installed/available
Personnel issues Lack of action - Pilot
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Factual Information

History of Flight

Landing-flare/touchdown Landing area overshoot

Landing-landing roll Electrical system malf/failure (Defining event)
Landing-landing roll Fire/smoke (non-impact)

Landing-landing roll Runway excursion

Landing-landing roll Part(s) separation from AC

After landing Evacuation

On July 25, 2016, about 0945 eastern daylight time, a Yakovlev Yak-11, N5940, was substantially
damaged by fire after landing at Allegheny County Airport (AGC), West Mifflin, Pennsylvania. The
commercial pilot was fatally injured. The airplane was privately owned and operated by the pilot under
the provisions of Title 14 Code of Federal Regulations Part 91. Visual meteorological conditions
prevailed, and no flight plan was filed for the personal flight, which originated at Chester County
Airport (MQS), Coatesville, Pennsylvania, about 0830.

The accident occurred during the first leg of a multiple leg cross-country flight to the Experimental
Aircraft Association (EAA) fly-in and convention (EAA AirVenture Oshkosh), held at Wittman
Regional Airport (OSH), Oshkosh, Wisconsin. According to air traffic control information from the
Federal Aviation Administration (FAA), the pilot first contacted the tower controller at AGC when he
was about 20 miles east of the airport and advised that his transponder was inoperative. The controller
instructed the pilot to "proceed straight in" for runway 28 and cleared the airplane for landing.

The pilot acknowledged the landing clearance and advised that he would be going to Corporate Air and
would need progressive taxi instructions. Security video footage showed that the airplane touched down
about 2,000 ft down the runway. The pilot was then advised by the tower controller to "make any left
turn" and to contact ground control. After the airplane rolled past taxiway C, the pilot asked if he could
turn the airplane around on the runway. He was given permission to do so and was again instructed to
contact ground control. The pilot then advised he was switching frequencies to ground control. As the
airplane turned and its right side became visible to personnel in the control tower, the ground controller
advised the pilot that there was a fire under the airplane's wing. The airplane continued to turn left until
it traveled off the side of the paved surface of the runway and rolled through the airport infield until it
came to rest near taxiway G, with smoke and flames emanating from the right side of the airplane.

The pilot egressed and was transported by airport personnel via golf cart to a nearby hangar where a
helicopter emergency service operator was based. Paramedics at the hangar began treating the pilot, who
was clad in shorts, a T-shirt, socks, and tennis shoes, and had not been wearing his fire-retardant flight
suit, gloves, or helmet. He had visible thermal injuries over 62% of his body. The pilot was subsequently
transported to the hospital where he succumbed to his injuries about 6 days later.
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Pilot Information

Certificate: Commercial Age: 53,Male
Airplane Rating(s): Single-engine land; Multi-engine Seat Occupied: Front

land
Other Aircraft Rating(s): None Restraint Used: Unknown
Instrument Rating(s): Airplane Second Pilot Present: No
Instructor Rating(s): None Toxicology Performed: Yes
Medical Certification: Class 2 With waivers/limitations Last FAA Medical Exam: April 5,2016
Occupational Pilot: No Last Flight Review or Equivalent: August 31,2015
Flight Time: (Estimated) 3100 hours (Total, all aircraft)

According to FAA records, the pilot held a commercial pilot certificate with ratings for airplane
single- and multi-engine land and instrument airplane. While in the United States Navy, he had
flown the T-34, T2C, TA4J, and S3B. He had owned and operated a Yak 50 and 52 and held a
letter of authorization from the FAA to operate the Yak-3, Yak-9, and Yak-11 as pilot-in-
command under visual flight rules. His most recent FAA second-class medical certificate was
issued on April 5,2016. He reported on that date that he had accrued about 3,100 total hours
of flight experience.

Aircraft and Owner/Operator Information

Aircraft Make: Yakovlev Registration: N5940
Model/Series: Yak11 NO SERIES Aircraft Category: Airplane
Year of Manufacture: 1952 Amateur Built:
Airworthiness Certificate: Experimental (Special) Serial Number: 210
Landing Gear Type: Retractable - Tailwheel Seats: 2
Date/Type of Last Inspection:  August 28, 2015 Condition Certified Max Gross Wt.: 5379 Ibs
Time Since Last Inspection: Engines: 1 Reciprocating
Airframe Total Time: 318.5 Hrs as of last Engine Manufacturer: P&W

inspection
ELT: C91A installed, not activated = Engine Model/Series: R-1830-75
Registered Owner: On file Rated Power: 1350 Horsepower
Operator: On file Op:adrating Certificate(s) None

Held:

The accident airplane was a two-seat, low-wing, military trainer equipped with a variable pitch
propeller. The main landing gear was retractable, and the tailwheel was fixed. The flight controls were
not boosted and were conventional in operation. The elevator and ailerons were controlled through push-
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pull rods and the rudder was operated by cable. With the stick held back, the tailwheel could be locked
for takeoff or landing, and with the stick forward, the tailwheel was unlocked for short-radius turns.

According to FAA and sales records, the airplane was manufactured in 1952 and was operated by the
Egyptian Air Force from 1952 through the 1980s.

During a rebuild in 1990, the 700-horsepower Shvetsov Ash-21 7-cylinder radial engine and VIS-111-
V20 two-blade constant speed propeller were replaced with a 1,350-horsepower Pratt & Whitney
R1830-75 14-cylinder radial engine and a Hamilton Standard 3-bladed constant speed propeller. The
fuel system was modified as part of the engine replacement. This included removal of the primer pump
and hand fuel (wobble) pump, and installation of an electric fuel pump.

On December 5, 1990, the airplane was classified by the FAA as experimental, and a special
airworthiness certificate was issued in the racing, crew training, and exhibition category.

According to maintenance records, the airplane's most recent condition inspection was completed on
August 28, 2015. At the time of the inspection, the airplane and engine had accrued 318.5 total hours of
operation.

Meteorological Information and Flight Plan
_________________________________________________________________________________________________________________________________________|

Conditions at Accident Site: Visual (VMC) Condition of Light: Day

Observation Facility, Elevation: AGC,1252 ft msl Distance from Accident Site: 0 Nautical Miles

Observation Time: 09:53 Local Direction from Accident Site:

Lowest Cloud Condition: Visibility 6 miles

Lowest Ceiling: None Visibility (RVR):

Wind Speed/Gusts: 5 knots / None Turbulence Type None / None
Forecast/Actual:

Wind Direction: Turbulence Severity N/A / N/A
Forecast/Actual:

Altimeter Setting: 29.98 inches Hg Temperature/Dew Point: 28°C/23°C

Precipitation and Obscuration: N/A - None - Haze

Departure Point: COATESVILLE, PA (MQS) Type of Flight Plan Filed: None

Destination: West Mifflin, PA (AGC ) Type of Clearance: VFR

Departure Time: 08:30 Local Type of Airspace: Air traffic control;Class C

The 0953 recorded weather at AGC, about 8 minutes after the accident, included variable
winds at 5 knots, 6 miles visibility in haze, clear skies, temperature 28&deg;C, dew point
23&deg;C, and an altimeter setting of 29.99 inches of mercury.
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Airport Information
_____________________________________________________________________________________________________________________________________|

Airport: ALLEGHENY COUNTY AGC Runway Surface Type: Concrete
Airport Elevation: 1251 ft msl Runway Surface Condition:  Dry
Runway Used: 28 IFR Approach: None
Runway Length/Width: 6501 ft / 150 ft VFR Approach/Landing: Straight-in

AGC was owned by the Allegheny County Airport Authority and was a public tower-controlled airport.
It was located 4 miles southeast of Pittsburgh, Pennsylvania at an elevation of 1,252 ft above mean sea
level.

The airport was equipped with two runways oriented in a 13/36 and 10/28 configuration. Runway 28
was grooved concrete in good condition, measuring 6,501 ft long and 150 ft wide.

Wreckage and Impact Information
_______________________________________________________________________________________________________________________________________|

Crew Injuries: 1 Fatal Aircraft Damage: Substantial
Passenger Injuries: Aircraft Fire: On-ground

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 1 Fatal Latitude, Longitude: 40.355556,-79.932502

Examination of the runway and accident site revealed that, after the airplane traveled past taxiway C and
entered the left turn, it continued to turn left for about 294° until it traveled off the runway pavement on
a magnetic heading about 346°. The airplane then traveled across a storm drain and the airport infield
about 612 ft before coming to rest.

The metal and fabric fuselage skin in the areas of the cockpit, right wing, left wing root, and forward
portion of the empennage were consumed by fire. The cockpit was completely destroyed. The remaining
metallic skin on the outboard section of the right wing and empennage exhibited extensive thermal
damage, including melting, oxidation of aluminum surfaces, and brittleness. The wreckage was sooted
with areas of vertically-oriented re-solidified globules of aluminum aircraft structure. The tail section,
engine cowling, and the left wing were intact.

All three propeller blades displayed minimal damage with no evidence of a propeller strike. Both
magnetos were intact on the front of the engine, and the rear of the engine displayed minimal thermal
exposure near several openings in the firewall.

Examination of the landing gear system revealed that the main landing gear was in the down and locked
position. The brake disks showed no indications of overheating, pitting, or grooving. The brake calipers
were intact and there was no sign of hydraulic leakage. The tailwheel was functional and undamaged.

There was extensive fire damage on the aft inboard trailing edge of the right wing and adjacent areas.
The right side of the fuel system engine feeder (sump) tank was also located in this area. The feeder tank
had multiple areas of melt-through on the upper surface. The wing structure outboard from the sump
tank was intact. The inboard edges showed signs of melting, sooting, and thermal discoloration of the
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remaining paint. A section of aircraft structure was also found separated from the wreckage which
displayed evidence of broomstrawing on both ends, consistent with being subjected to shock loading
while being in a near-molten state.

Compression damage was discovered in the forward section of the right wing inboard of the right main
landing gear, with portions of the airplane's tubular frame bent and displaced to the right side of the
airplane's centerline.

Flight control continuity was confirmed from the flight control surfaces to the burned-out section of the
cockpit. The mixture control was full rich. The fuel shutoff lever was about 3 inches forward of the aft
(shutoff) stop, the throttle was full aft (idle), and the propeller was in the full forward (full rpm) position.

Medical and Pathological Information
_________________________________________________________________________________________________________________________________|

The Office of the Medical Examiner, Allegheny County, Pennsylvania, performed an autopsy on the
pilot. Cause of death was superficial and deep burns combined with inhalational thermal injuries
complicated by sepsis.

The Office of the Medical Examiner, Allegheny County, Pennsylvania, performed toxicology testing of
the pilot. The specimens from the pilot were negative for carbon monoxide, cyanide, basic, acidic, and
neutral drugs, except for Fentanyl, Oxycodone, Midazolam, and Lorazepam, which were administered
postaccident.

Tests and Research

Fuel System Information

Examination of published fuel system information revealed that fuel was carried in two main wing fuel
tanks of 173 liters (45.7 gallons) each and a small sump tank of 13.5 liters (3.6 gallons). The two main
fuel tanks were located in the inboard section of each wing between the front and rear spars. The sump
tank was gravity-fed from the main tanks. From the sump tank, fuel would flow through the main fuel
line to the engine-driven fuel pump then to the carburetor.

According to information provided by the previous owner of the airplane, after a flight about 10 years
earlier, fuel was discovered leaking from the fuel system. The leak was determined to be coming from a
fuel pump with a leaky diaphragm, though the previous owner could not recall which one. That pump
was then replaced with a "new old stock" fuel pump, which after installation and testing, was found to
also be leaking. Another pump was purchased from another supplier, installed, and was found to work

properly.

Examination of maintenance records indicated that, 5 days before the accident, a mechanic had
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completed installation of a Garmin SL 40 VHF Communications Transceiver and a Garmin 250x1
Transceiver/GPS navigator on the right side of the cockpit near where a transponder and step-down
voltage unit had previously been installed. The mechanic had also fire-sleeved the oil and fuel hoses at
the engine accessory case and fire-sleeved the oil and fuel hoses that were connected to the cockpit
gauges.

According to first responders, after the pilot egressed the airplane, when asked about what happened, he
advised that he thought "a fuel line came apart," had "blew off," or "busted."

Fuel System and Electrical Wiring Examination

Examination of the fuel system revealed that the pressure carburetor displayed minimal thermal damage,
and the oil and fuel hoses located at the rear of the engine, though fire-damaged, did not display any
evidence of breaks or leakage.

Further examination of the fuel system revealed that the fire had been fed from the fuel system and
appeared to have originated in the area of the right wing root where a fuel feed line, fuel return line, and
a fuel tank vent line were located.

Examination of the electric fuel pump revealed that the main body was intact and appeared undamaged

by heat. One inlet had a small section of thermally damaged polymeric hose. Two small outlets showed
evidence of thermal deformation, thinning, and melting. These signatures were consistent with exposure
to high temperatures.

There was no thermal damage to the main body of the fuel strainer and fuel shutoff valve unit. The
outlet located near the top of the strainer section had a small section of aluminum fuel line still attached.
The section end exhibited high temperature deformation on the fracture surfaces as well as some areas
indicative of overstress. The inlet located near the shutoff valve section also had a small section of fuel
line still attached. The section end exhibited melting and thinning consistent with exposure to high
temperatures.

Three sections of the fuel sending wiring exhibited end fractures consistent with mechanical breakage.
Two of the wire sections had a twisted junction about mid-length. There were no signs of separations in
the junctions and no sign of electrical arcing around the joined sections. There were no signs of
electrical arcing, beading, or melting on any of the conductors of the 3 sections.

A section of avionics wiring still had the connector attached. The opposite end exhibited fractures
consistent with mechanical breaks. The exterior of the braided conductor surface was bare and exhibited
an oxidized layer, both consistent with exposure to high temperatures. There were no signs of electrical
arcing, beading, or melting on any of the conductors.

The power wiring was routed along the right side of the cockpit in close proximity to the area of the
right wing root. One section of the wiring displayed a fracture at one end; the other end remained
attached to a portion of the main bus bar. The exterior of the braided conductor surface was bare and
exhibited an oxidized layer, both consistent with exposure to high temperatures. Unlike the other wires,
this section exhibited signs of arcing, beading, melting, and welding of conductors.
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Additional Information
|

According to the airplane's previous owner, the belly of the airplane was a large aluminum panel held on
with fasteners. When removed, it would expose the electric boost pump, "fuel plumbing," rudder control
cables, torque tubes for the flaps and ailerons, the center fuel tank, and "all of the items" under the pilot's
compartment. The previous owner further advised that, when it was open, you could "touch the bottom
of the seats." Examination of the remains of this area did not reveal evidence of any type of fire blocking
or fire blocking materials such as a fiberglass liner, thermal-acoustic insulation, or fire-resistant barrier
fabric that would have reduced heat and fire impingement in the area of the cockpit.

Use of Flight Suits

According to Transport Canada ("Flight Suits-Functional Protection," May 20, 2010), one manufacturer
of fire-resistant clothing carried out a burn test in order to rate the clothing materials that provided the
most fire protection. Layering fire-resistant garments on top of each was determined to offer the best
protection; with the results of the tests indicating that, when a Nomex 27/P flight suit was worn directly
against the body, burns totaled nearly 52% body surface area (BSA). When a Nomex 27/P flight suit
was worn with short cotton underwear, burns totaled about 34% BSA. When a Nomex 27/P flight suit
was worn in conjunction with Nomex long underwear, burns were reduced significantly, to about 9%
BSA.

These numbers included unprotected head, hands, and feet, which could be protected by the use of fire-
resistant boots and gloves, and a flight helmet worn with the visor down.
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Administrative Information
|

Investigator In Charge (lIC): Gunther, Todd

Additional Participating James L Olsen; FAA / FSDO; Pittsburgh, PA
Persons:

Original Publish Date: November 5,2018

Last Revision Date:

Investigation Class: Class
Note: The NTSB traveled to the scene of this accident.
Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=93673

The National Transportation Safety Board (NTSB) is an independent federal agency charged by Congress with
investigating every civil aviation accident in the United States and significant events in other modes of transportation—
railroad, transit, highway, marine, pipeline, and commercial space. We determine the probable causes of the accidents
and events we investigate, and issue safety recommendations aimed at preventing future occurrences. In addition, we
conduct transportation safety research studies and offer information and other assistance to family members and
survivors for each accident or event we investigate. We also serve as the appellate authority for enforcement actions
involving aviation and mariner certificates issued by the Federal Aviation Administration (FAA) and US Coast Guard, and
we adjudicate appeals of civil penalty actions taken by the FAA.

The NTSB does not assign fault or blame for an accident or incident; rather, as specified by NTSB regulation,
“accident/incident investigations are fact-finding proceedings with no formal issues and no adverse parties ... and are
not conducted for the purpose of determining the rights or liabilities of any person” (Title 49 Code of Federal Regulations
section 831.4). Assignment of fault or legal liability is not relevant to the NTSB'’s statutory mission to improve
transportation safety by investigating accidents and incidents and issuing safety recommendations. In addition,
statutory language prohibits the admission into evidence or use of any part of an NTSB report related to an accident in a
civil action for damages resulting from a matter mentioned in the report (Title 49 United States Code section 1154(b)). A
factual report that may be admissible under 49 United States Code section 1154(b) is available here.
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