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SAFETY RECOMMENDATION 
 
        
Subject: serious incident occurred on January 03th 2010 to MD-82 registration marks I-
SMEB, Turin-Caselle Airport, Italy.  
       
 

1. Synopsis. 

On January 3rd, 2010, at about 14.30 UTC (Universal Time Coordinated), the pilots of the 

McDonnell Douglas MD-82 registration marks I-SMEB, reported a consistent smell of 

burning plastic while on the ground at Turin-Caselle airport, Torino, Italy, with the APU 

(Auxiliary Power Unit) running. There were no fire or overheat warnings or alerts 

annunciated within the cockpit. A ground engineer inspected the APU and noticed flames 

coming from the APU starter motor/generator. The APU, then, was turned "OFF" by the 

crew.  

Picture 1: electrical connectors and cable as 
found after fire extinguished. 
 

Picture 2: electrical connectors and cable as 
found after fire extinguished. 

Picture 3: original APU Starter electrical 
connectors. 

Picture 4: relay R2-63. 
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Picture 5 : relay R2-63 A1 contacts. 
 
 

Picture 6: relay return spring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The engineer extinguished the fire using a fire extinguisher. There were no reported injuries to the 

six crew members. Post incident examination of the airplane revealed that the fire resulted from the 

overheating of the APU starter motor/generator electrical supply cable and connector. 

 

2. Background. 

The APU is an auxiliary turbine; it can provide for: air needed for engines starting, air conditioning 

to the aircraft on ground and, through its own electrical generator, electrical power to supply the 

equipment on board. Electricity to start the APU is supplied by two on board batteries connected in 

series rated 14 D.C. volts each, providing a total voltage of 28 D.C.  volts. To start-up the APU, the 

APU Master Switch should be positioned to “START”, so batteries are enabled to feed the APU 

starter control that triggers an automatic starting sequence. The APU starter control, allows the 

contacts A1 and A2 of the APU starter relay R2-63 to close, giving consent to the APU starter to 

 

 
 

 
 

 
 
 

 
 

 
 
 
 
 
                                                           Picture 7: relay x-ray. 
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mechanically connect and rotate the APU turbine. In most MD-80 series airplanes this phase is 

signaled to the crew by mean of a blue  light "APU STARTER ON" located on the EOAP 

(Electronic Overhaed Annunciator Panel).  

On I-SMEB (as in other few MD-80 airplanes), the warning light is not available, so the only way 

the pilots have to follow the correct engagement of the APU starter (as reported by Boeing Flight 

Operations Bulletin, FOB-ATA: 49-44, APU Starter Relay Bulletin n° MD-80-05-01) is to check a 

drop of the voltage supplied by the batteries from 28-24 volts to a value of about 18-20 volts.  

When the APU turbine reaches 35% RPM, a centrifugal switch, senses this value and cuts off the 

power supply to the APU starter relay R2-63 which, by opening the contacts A1 and A2, disconnect 

the APU starter motor mechanically from the APU. This condition is generally detected by the crew 

observing "APU STARTER ON" light extinguished in the EOAP; vice versa, on the airplanes 

without the blue light “APU STARTER ON” the only means the crew have to check the 

disengagement of the starter is to observe the re-establishment of the battery voltage to 28 volts. In 

order to prevent overheating and/or damage to APU starter, if the recovery to 28 volts is not 

observed the manufacturer has established a procedure that requires an immediate APU shutdown 

by switching of "APU FIRE CONT” switch to "APU OFF & AGENT ARM" position, which 

results in an immediate APU shutdown (without the 60 seconds delay, provided during the normal 

shutdown procedure, in order to allow the thermal stabilization). 

 

3. Analysis. 

As reported by Boeing Service Letter MD80-49-101: «Several instances of APU starter relay 

failures have been reported on DC-9, MD-80 and MD-90 airplanes, resulting in overheat damage to 

the APU starter motor that is beyond economical repair, melting of the starter feeder cable 

insulation adjacent to the starter, and smoke discharge from the APU compartment. Investigation 

revealed that the overheat damage to the APU starter resulted from the main contacts of the APU 

starter relay welding closed. Operators of MD-90 airplanes and operators of MD-80 airplanes 

equipped with the optional APU, Honeywell model GTCP36-280D, reported the most frequent 

welded closed contact failures. The MD-90 airplanes were originally equipped with the same relay 

used on DC-9 and MD-80 airplanes». 

 

Based on information provided by operator, the crew of I-SMEB (that is not equipped with the 

“APU STARTER ON” alert light) after landing started the APU (Type Honeywell GTCP85-98, 

P/N 381276-1, S/N P-996) and after about twenty minutes noticed a smell like plastic burning. A 
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ground engineer inspecting the APU, noticed flames coming from APU Starter electrical 

connectors. 

On this aircraft as explained before, the Operation Manual as suggested by Boeing Flight 

Operations Bulletin (FOB) n° MD-80-05-01 dated January 18, 2005, instruct the crew, to observe 

the batteries voltage re-establishment to 28 volts during the APU starting sequence to recognize the 

starter disengagement.  

 

It is ANSV’s opinion that in the circumstance under investigation (the APU was started after 

landing during taxi), the crew had less possibility to concentrate its attention on the batteries voltage 

as this attention had to be divided with the taxi monitoring progress and with to avoid the risk of 

ground collisions.  

 

The primary probable cause of the event is the APU Starter which was electrically powered for an 

excessive period of time exceeding allowable operating time duty cycle limits because the A1 and 

A2 main contact after 35% APU RPM remained welded. Results of a test has shown that prolonged 

arcing is the most likely cause of contact overheat and also that a sustained elapsed time under 

typical starter current loads, is unlikely to produce the contactor heat up to fire.  

 

4. Conclusion. 

Considering that: 

- electrical supply to APU STARTER is fed trough contacts A1-A2 of the APU STARTER 

RELAY R2-63 (in this case manufactured by Hartman, P/N A-770WA-2, S/N CJ-62951); 

- the APU STARTER RELAY is commanded to “open” by the APU CENTRIFUGAL 

SWITCH when the APU engine reaches 35% RPM and the centrifugal switch cuts the 

electrical supply to the relay R2-63; 

- the APU CENTRIFUGAL SWITCH has not been replaced after the event and therefore it 

was considered to be functioning correctly; 

- similar events analyzed by Boeing, highlighted same burned and welded contacts of the 

APU STARTER RELAY that caused an APU STATER overheat and smoke discharge from 

APU compartment; 

- the APU STARTER RELAY removed from I-SMEB, investigated by NTSB, Boeing, Tyco 

Electronics, whose report has been provided to ANSV, revealed that the overheat damage to 

the APU STARTER was caused by the main contacts of the APU STARTER RELAY 

welded in closed position; 
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- the examination of Relay R2-63 damages was visible both on moving and stationary A1 

contacts, that no longer posses the original dome shaped geometry (picture 5); 

- the return spring appeared to be still in good condition and did not exhibit any signs of wear 

or thermal stress (picture 6); 

- after an electrical test to check the full relay actuation, an air gap was visible between the 

moving and stationary A1 contacts (picture 7); 

- several instances reports on failures of the same relay and that Boeing on the 19th March 

2008 issued the Service Letter MD-80-SL-49-101 suggesting to the Operators to replace the 

APU starter relay previously designed, on applicable airplanes, with an improved one from 

Leach Corporation (P/N AHJS-CXA-40), or from Hartman Electrical Manufacturing 

Division (P/N A-400G-2) to avoid possible overheat damage to APU STARTER; 

 

considering also that the operator of the aircraft involved in the event did not apply the suggestion 

and that the risk of fire on board should be considered very dangerous; 

 

the following is recommended.  

 

5. Recommendations. 

ANSV, based on previous considerations, recommends Federal Aviation Administration (FAA):   

 

- to consider to ask Boeing to change the Service Letter MD-80-SL-49-101, dated March 19, 

2008 in to an Alert Service Bulletin, because Boeing Service Letter MD-80-SL-49-101 

(replacement the earlier design APU starter relay, on applicable airplanes, with relay P/N 

AHJS-CXA-040, APU starter relays, that are designed to prevent APU starter motor 

overheat damage, and subsequent smoke discharge from the APU compartments) is not 

mandatory, and consequently operators may choose whether or not to replace the holder 

relay with the improved ones and therefore, incorporating the newer relay the likelihood of 

an APU starter overheating causing a fire will be minimized (ANSV-1/01-10/1/I/11);  

 

- to consider to ask Boeing to insert in the January 18, 2005 - FOB-ATA: 49-44 - the advice 

to perform the APU start, when on ground, only when the airplane is completely stopped. 

In fact, the current procedure requires the pilots to devote their attention to the ammeter 

instrument to check the evolution of the battery voltage, without specifying that this should 

be avoided during taxiing, when the primary task of the pilots is to keep their attention to the 
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progress of the operation in order to reduce the risk of ground collisions (ANSV-2/01-

10/2/I/11). 

 
            

 


