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FIP/MOCA/26-03                      01 May 2026
  
 
Minister of Civil Aviation, 

Ministry of Civil Aviation, 
MOCA, Rajiv Gandhi Bhawan, 
Sri Aurobindo Marg, 
New Delhi-110003 

 
TECHNICAL NOTE IN COMPLIANCE OF ANNEX 13 I.R.O AIR INDIA 

171 ACCIDENT OF 12TH JUNE 2025, PROPOSING OEM/ INCIDENT 
INVESTIGATION REPORT EVIDENCE LED ELECTRICAL REVERSE 

VOLTAGE PATHWAY DUE TO BATTERY SHORT CIRCUIT AS A 
CREDIBLE CAUSE FOR DUAL ENGINE FUEL SWITCHES TRANSITION 
TO CUTOFF. 

 
Respected Sir, 
 

1. Reference is drawn to the subject and annexures. Also, refer to our 
previous emails dated 12 and 22 Mar 26. 

 
2. Introduction: The Federation of Indian Pilots, vide letter dated 12 

March 2026, informed the AAIB that Ahmedabad Airport security 
camera images show that the RAT is deployed during the take-off 
roll (Refer Annexure 1), suggesting a pre-lift-off technical issue. 
Manual deployment is unlikely, as the system is automatic with 

guarded control. Media reports (Annexure 2) continue to suggest 
pilot action; however, the International Civil Aviation Organisation 
Annex 13 requires all credible technical causes be ruled out first. 
This Technical Note suggests a credible cause.  

 
3. Proposed Mechanism: Aircraft DC electrical systems require a 

steady positive supply and ground (return). If disturbed, systems 
may behave abnormally. As per OEM Hamilton Sundstrand B 787 
documentation (Refer Annexure 4, Image 3), the RAT deployment 
occurs after loss of power to: 

 
a)  Captain and First Officer's instrument buses  
b)  C1 or C2 TRUs   

 
4. Once the RAT deploys, the Captain and First Officer instrument 

buses are connected through the Captain Instrument Transfer  
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(CIT) and First Officer Instrument Transfer (FIT) contactors, 
creating a common return path for current, allowing any electrical 
disturbance to affect both engines (Refer Annexure 4, Image 3). 

 
5. Although system safeguards exist (generator separation, protection 

devices, and independent channels), a high-current disturbance in 
the common return path can still affect multiple systems 
simultaneously as follows: 

a) Boeing 787 battery failures, investigated by the Japan Transport 
Safety Board (Takamatsu, 2013; Annexure 3) and the National 
Transportation Safety Board (Boston, 2013; Annexure 6), 
documented “electrical arcing between a cell case and the battery 
case”, “current flow… between 44 and 45 amperes into the 

battery”, and damage “consistent with resistive heating”, with " the 
appearance of the cell case and the adherence of the electrodes 
were consistent with localized heating, melting, separation, and 
solidification ..from electrical arcing"  (Refer highlighted text pp. 
11, 13–14, 24,  79  Annexure 6). 

b) When high current flows through a resistive return path, the 
voltage of the ground point rises as per Ohm’s Law (V = I × R). If 
the battery supply to the relay drops due to a short circuit, the 
voltage across the relay coils may reverse. 

c)   The Boeing 787 fuel system uses dual-coil latching relays. Leach 
International (a typical aerospace relay manufacturer) states, 
“Relay will not be damaged by applying reverse voltage to the coil, 
although the relay may transfer” (ReferAnnexure 5, Image 4, para 
8). These relays control the fuel shutoff and spar valves (Refer 

Annexure 4, Image 1).  
d) With a common return path after RAT deployment, reversal of 

voltage across the dual-coil relay energises the cut-off path 

driving the spar valve closed, as shown in the Fuel Relay (P300) 
to Spar Valve section of the diagram, which can affect both 
engines, causing near-simultaneous switching from RUN to 
CUTOFF without pilot input (Refer Annexure 4, Image 2). 
 

6. Timeline Consistency: Fuel cut-off at ~08:08:43 UTC and RAT 
hydraulic power at ~08:08:47 UTC (Refer Aircraft Accident 
Investigation Bureau Preliminary Report) show a 4-second gap; as 
"the RAT deploys and supplies hydraulic power in 6 seconds", it 
must have deployed earlier, matching take-off-roll photos (Refer 

Annexure 1 & 7). 
 

7. Conclusion: Based on lithium-ion battery failures, relay behaviour  
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under abnormal voltage, and Boeing 787 electrical design, a pre-
lift-off electrical disturbance could have caused unintended relay 
operation and dual engine fuel cut-off without pilot input. 

 

8. Submission: It is submitted that this may be treated as a testable 
hypothesis and examined through detailed electrical analysis by 
IIT Bombay, Aeronautical Development Agency, or Hindustan 
Aeronautics Limited. Technical causes cannot be ruled out till this 
analysis is made. Also, in our last letters and emails we had 
requested the verification of the timings as given in the preliminary 
report of AAIB by carrying out a simulator session on B-787.  

 

With warm regards, 
 

 
(Capt. CS Randhawa) 

President FIP 

 
Encls: 

 
Annexure 1– RAT Deployment Evidence: Ground photographic sequence 
showing RAT deployed during take-off roll. 
 
Annexure 2:  India Today report quoting  Corriere Della speculative 

report of 12.2.26  on pilot action. 
 
Annexure 3– Battery Failure Mechanism (Takamatsu): JTSB Takamatsu 
Report (2013), documenting internal short circuit and grounding path 
formation. 
 
Annexure 4– Electrical & Fuel Control Architecture:  B 787Powerplant, 
Engine, Fuel & Control, and Engine Controls – Powerplant Book 2 of 3, 
GEnx Engine, GE Engines – Control (2) General Description 787 Training 
Lab Notebook (image 1), Boeing 787 Electrical Power Distribution – 235V 
AC and 28V DC Control of Spar Valve (Fuel Shutoff System schematic 
(image 2),  B 787 Document Section  24-41-00, Page 32 | Revision: 2011 
MAR 14  (image 3) 

 
Annexure 5 – Relay Behaviour: Leach KL Series relay datasheet. 
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Annexure 6 – Battery Electrical Effects (Boston); NTSB Report No. 
NTSB/AIR-14/01, Auxiliary Power Unit Battery Fire, Japan Airlines  
Boeing 787-8, JA829J, Boston, Massachusetts, January 2013 
Referenced sections: pp. 11, 13–14, and 79. 
 
Annexure 7 -Part 147   “TECHNIC DREAMLINER – ATA 29 HYDRAULIC 
POWER” Engineering Training Manual   internal page ~174/235  
 
Copy To:  
1. DG AAIB, Udaan Bhawan, Safdarjung Airport, New Delhi – 110003 
2. Secretary, MOCA, Rajiv Gandhi Bhawan, New Delhi-110003 
3. DG, DGCA, Sri Aurobindo Marg, New Delhi-110003 

4. PMO Office, South Block, Raisina Hill, New Delhi - 110011 
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NTSB Aircraft Incident Report 

The APU controller operates the valves, motors, and sensors that control the operation of 
the APU and contains nonvolatile memory to record various APU parameters, including battery 
voltage. The APU controller in the 787 airplane is located near the bulk cargo door on the right 
side of the aft fuselage (where it is separated from the APU battery and the BCU). The incident 
APU controller was manufactured by Hamilton Sundstrand.18 Examination and testing (as part of 
obtaining the nonvolatile memory) showed that the APU controller operated normally and that 
the APU's function did not affect the battery's operation at the time of the failure. 

The start power unit (SPU) converts DC battery power to AC power for starting the APU 
and provides excitation power for the APU during startup. The SPU of the incident airplane was 
manufactured by Securaplane Technologies. ATP testing of the SPU found no anomalies, and the 
SPU's function did not affect the battery's operation at the time of the failure. 

1.2.3 Postincident Airplane Examination 

The aft E/E bay (the APU battery installation location) showed damage consistent with 
heat generated from the APU battery and smoke, hot gases, and electrolyte discharged from the 
battery. Evidence of material expelled from the battery (in the form of residue and thermal 
damage) was observed in an area that extended about 20 in from the battery installation. No 
primary structures (that is, those associated with airplane flight loads) exhibited damage; 
secondary structures-specifically, the avionics rack and the floor panel-exhibited thermal 
damage near the APU battery's installation location® 

The wires that connected to the battery case had been thermally damaged, and the front of 
the battery case showed thermal damage near the J1 and J3 connectors, where the mechanic's 
drawing indicated two small flames. The shielded bundle of signal wires, which were the circuits 
between the BMU and BCU, had burned away from the J1 connector. The copper conductors 
and shield braiding were melted, which was consistent with resistive heating due to high levels 
of electrical current (beyond the level that the wires were capable of carrying). The single wire 
designed to be the battery case ground wire (an intended electrical ground path) remained 
connected at each end, with the wire insulation partially melted and slightly blackened on the 
interior surface, which was also consistent with resistive heating due to high levels of electrical 
current. 

The aft E/E bay contains electrical cabinets (referred to as panels) that house components 
used to distribute electrical power from each engine and the APU. The panel labeled P49 is the 
source of electrical power distribution for the APU battery bus. No physical damage was noted to 
the P49 panel. When the circuit breakers on the P49 panel were disengaged, continuity checks of 
the circuit breakers, contactors, and battery cables to the BCU and battery bus revealed no faults. 

The environmental control system (ECS) on the incident airplane was designed to 
provide pressurized and heated or cooled air to the 787 passenger cabin and E/E bays. The ECS 

18 

19 

Hamilton Sundstrand later merged with Goodrich Corporation to form UTC Aerospace Systems. 

The avionics rack separated the APU battery from the BCU. 
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On January 14, 2014, an LVP65-8-403 main battery failed on a JAL 787 airplane that 
was parked at a gate at NR T. (The airplane was being prepared for scheduled flight.) The Japan 
Civil Aviation Bureau is investigating this incident with assistance from the JTSB and the 
NTSB. Maintenance personnel reported seeing smoke outside the cockpit window. Preliminary 
information indicated that one cell had overheated and vented electrolyte and that the enclosure 
for the battery case contained the vented electrolyte. 

1.3 Flight Recorders 

The BOS incident airplane was equipped with forward and aft General Electric model 
EAFR 2100 enhanced airborne flight recorders (EAFR), which recorded cockpit voice recorder 
(CVR) audio data and FDR parametric data.2 The forward and aft recorders, which were 
powered by the left and right 28-volt DC buses, respectively, recorded the same set of flight data 
independently of each other. The forward recorder had an independent power supply to provide 
backup power to the recorder for about 10 min if the left 28-volt DC bus lost power.26 (The aft 
recorder had no backup power supply.) 

The CVR portion of the EAFR recorded 2 hours of audio data from the cockpit area 
microphone, the captain's audio selector panel/hot microphone, the first officer's audio selector 
panel/hot microphone, and the jumpseat/observer's position. The audio information from the 
forward recorder was used to produce a transcription summary for this incident. The summary 
began at 0828:21, when the airplane was level in cruise flight at 39,000 ft, and ended at 1031:35, 
when the forward EAFR stopped recording. 

According to the transcription summary, at 1021:41, the CVR recorded sounds associated 
with the APU shutting down. Conversations among maintenance personnel and the turnaround 
coordinator about the APU shutdown began about 9 seconds later. At 1024: 10, the turnaround 
coordinator reported smoke in the cabin. No voices were heard on the CVR from 1024:22 to the 
end of the recording (1031:35). 

FDR data before 1021:01 showed no abnormal voltage or current indications. At 
1021:01, the voltage of the APU battery decreased from 32 to 31 volts. Three seconds later, the 
data showed a change in current flow from 3 amperes out of the battery to between 44 and 
45 amperes into the battery.~" The current flow into the battery occurred for about 4 seconds; the 
remainder of the recording showed either no current flow or current flow out of the battery. 
Between 1021:07 and 1021:09, the battery voltage continued to decrease. At 1021: 10, the battery 
voltage returned to 31 volts. At 1021:27, the battery voltage began decreasing again, reaching 

25 Specifically, the EAFR is a multifunction recorder that records flight (FDR) data; audio (CVR) data; and 
communication, navigation, and surveillance air traffic management messages. The EAFR is a new recording 
system with a new flight data recording format that allows multiple predefined frames of data that can vary in length 
and structure. This format provides more flexibility for storing data than older formats that use a single fixed-frame 
length and structure. The EAFR is currently installed only on 787 airplanes. 

26 

27 

A lithium-ion battery was used for the recorder independent power supply. 

This behavior was consistent with the BCU attempting to charge the battery. 
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28 volts at 1021:30, and the APU shut down 7 seconds later.* Table 2 shows selected events 
recorded before and after the APU shutdown. The FDR did not record any data indicating that 
the APU battery voltage had exceeded 32 volts. 

Table 2. Events surrounding APU shutdown. 

Time 

1000:24 
1004:10 
1006:15 
1006:48 
1006:52 
1006:54 
1021:01 
1021 :04 

1021 :07 
1021 :08 
1021 :09 
1021:10 
1021:15 

1021 :27 
1021 :30 
1021 :37 

1021 :37 
1021:37 
1021 :40 
1021:41 
1022:00 
1022:10 
1022:53 
1023:16 
1031 :35 

Event 

Airplane touched down. 
APU started. 
Airplane completed turn into parking location. 
Parking brake set. 
Engine 1 shut down. 
Engine 2 shut down. 
APU battery bus voltage decreased from 32 to 31 volts. 
APU battery current increased from 3 amperes out of the battery to between 44 and 45 amperes 
into the battery. 
APU battery bus voltage decreased to 30 volts. 
APU battery current flow returned to 3 amperes out of the battery. 
APU battery bus voltage decreased to 29 volts. 
APU battery bus voltage increased to 31 volts. 
Engine indicating and crew alerting system (EICAS) message discrete indicated that the APU 
battery failed. 
APU battery bus voltage began decreasing 1 volt per second during the next 3 seconds. 
APU battery bus voltage reached 28 volts. 
APU battery bus voltage decreased to zero volts and returned to 28 volts three times, and APU 
battery current began to move between zero and 4 to 5 amperes out of the battery. 
APU controller went offline, and APU had shut down. 
Aft EAFR stopped recording. Forward EAFR continued recording for about 9 min 58 seconds. 
EICAS message discretes indicated that the left and right 1 and 2 AC buses became unpowered. 
EICAS message discrete showed that the APU battery failure was no longer indicated. 
EICAS message discrete indicated that the main battery was discharging. 
APU controller went back online. 
EICAS message discrete indicated that the main battery power switch was off. 
Airplane systems providing data to the EAFR had shut down. 
Forward EAFR stopped recording. 

Note: The APU controller is the source of 32 recorded parameters, including APU shaft speed and APU battery bus 
voltage. 

The EAFR has an integral flight data acquisition function, which receives data from 
various sources and then transmits those data to the FDR function according to a predetermined 
schedule for storage into crash-protected memory. If no new value has been received since the 
last time that a parameter's value was sent to the FDR function, the flight data acquisition 
function continues to transmit the last value received from the source. These data are referred to 
as "stale data." 

For some parameters, the flight data acquisition function has multiple prioritized data 
sources from which it receives parameter values. For these parameters, a separate source index 

28 Key parameters that showed the APU battery failure and APU shutdown are presented in figure 2 of the FDR 
Group Chairman's Factual Report, which is available at www.ntsb.gov in the public docket for this incident 
(DCA13IA037). The EAFR records two parameters that indicate the APU battery voltage. Details about the sources 
of these parameters ( APU_Batt_VDC_A and DCB us_ APU _Battery_ Volts) are included in addendum 1 of the 
FDR Group Chairman's Factual Report. 
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also impact aircraft safety if an operator's maintenance activities were based on these 
data. 

11. The poor audio recording quality of the enhanced airborne flight recorder could impede 
future aircraft investigations because the recorded conversations and other cockpit 
sounds might be obscured. 

3.2 Probable Cause 

The National Transportation Safety Board determines that the probable cause of this 
incident was an internal short circuit within a cell of the auxiliary power unit (APU) lithium-ion 
battery, which led to thermal runaway that cascaded to adjacent cells, resulting in the release of 
smoke and fire. The incident resulted from Boeing's failure to incorporate design requirements to 
mitigate the most severe effects of an internal short circuit within an APU battery cell and the 
Federal Aviation Administration's failure to identify this design deficiency during the type 
design certification process. 
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