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Executive Summary 

BHEL has supplied and erected 1 x 9F.05 Gas Turbine based power plant at KPCL, Yelahanka, 

Bengaluru. The unit was under commissioning since the last week of September 2020. Various 

commissioning steps involving cranking, “false-fire”, water wash and “first-fire” had been completed 
by 1st October 2020. The unit was being run to full speed no load (FSNL) in the intervening night of 1st 

& 2nd October 2020. At around 02:52 Hrs in the early hours of 2nd October 2020, fire incident occurred, 

resulting in damage to equipment and injuries to personnel. Subsequently three persons lost their 

lives during treatment for burn injuries at hospitals. RCA committee comprising of representatives 

from BHEL, KPCL & GE under the chairmanship of former Member (Thermal)), CEA was constituted on 

8th October 2020 to analyse the root cause of the accident and suggest remedial actions to avoid 

repeat. This report summarizes the findings of the committee based on evidences collected. 

The fire accident can be split into two distinct events: 

1) Leakage of oil from bearing #2 of the Gas Turbine

2) Deflagration near the exhaust compartment doors causing injuries to personnel (1 BHEL person

who was on duty to monitor the equipment in the vicinity of GT, 1 Contract supervisor engaged

for safety supervision, 2 GE personnel & 11 KPCL personnel). Subsequently 1 GE and 2 KPCL

personnel expired.

Based on available evidences the root cause of the oil leak from bearing #2 is non removal of mesh in 

the oil drain line which was temporarily used during oil flushing. The mesh choked and caused oil back-

up into the bearing and overflow into the tunnel and subsequently to the compartments. Since this 

overflowing oil passed through the hot gas path, it had picked up enough heat to cause a fire within 

the compartment. 

Based on eyewitness accounts the root cause of the deflagration near the south side of the exhaust 

compartment was due to accidental opening of the compartment doors while the automatic CO2 fire 

protection system was operational, thus interfering with its efficacy in limiting oxygen supply to the 

fire.  

The actions of individuals who were injured from all three organizations indicate lack of adherence to 

safety procedures contributed to this incident. 

Quality of supervision from GE under the TDI services also appeared inadequate. All activities and 

communications were not logged and escalated properly. 

As part of corrective measures, M/s GE was consulted w.r.t design changes needed. They have 

reviewed with their design teams and confirmed that the design is adequate and no modifications are 

necessary.  

The committee has opined that site installation checklists and safety protocols & procedures need 

revisiting and upgrading. It is also felt that all the three organisation should ensure that their 

employees adhere to safety requirements and instructions. Better coordination between them is 

essential to avoid such events in future.  

009



010



011



012



013



014



015



016



017



018



 

 

 
KPCL-Yelahanka, RCA report 

 

 

Page 12 / 14  

 Low volume high duration leak  

o Damaged bellow and low mist eliminator vacuum can lead to Low volume high duration leak  
 

 High volume low duration leak  

o Retaining a mesh used during lube oil flushing during operation resulting in restricted drain 

o Restricted drain can lead to backing up of lube oil level in the bearing housing and cause High 

volume low duration leak  
 

 Spark in compartment  

o All instrumentation in the exhaust compartment are certified for EX-d 

o All junction boxes, conduit fittings and cables in this compartment are explosion proof 

o Possibility of sparking is very minimal 
  

 Hot oil above auto ignition 

o Oil flow path to the exhaust compartment identified at site passes through the exhaust flow 

path 

o At FSNL, the exhaust flue gas temperature is 480 Deg C which is significantly above the auto 

ignition temperature of lube oil 

o The possibility of auto ignition of lube oil is very high 
 

 Firefighting system operation disrupted 

o Statements given by GE & BHEL Engineers have confirmed opening of the enclosure door to 

inspect the oil leak.  

o Due to lack of CCTV footage, it not possible to ascertain the personnel who opened the door. 

The statements given to the committee are contradictory on this aspect. However opening 

of the doors is consistent in the statements given. 

o Opening the enclosure door when the CO2 firefighting system is limiting the oxygen 

availability by suppressant release and ventilation cut-off disrupts the functioning of the 

system 

o Supply of fresh oxygen can lead to a deflagration  

o From the available evidences, it is conclusive that the deflagration occurred due to opening 

of the door. 
 

 Human factor and procedures followed at site 

o Elaborate quizzing of the engineers involved in commissioning from BHEL & GE has brought 

out the following: 

 Communications between GE TFA, BHEL & KPCL Engineers on “mesh in drain line” was 

not clear, predominantly verbal and contradictory statements were given. It appears to 

be one of the following is true ( Committee is of the view first point is more likely) 

1. Concerned officials of all the three agencies have forgotten about the mesh in 

return line and did not remove it (Most Likely) 

2. All the three agencies agreed to keep the mesh in position for some time to avoid 

contamination of lube oil tank, without analyzing its consequences. (Less Likely) 

 This issue was either not communicated or not adequately communicated to site 

engineers by GE TFA. The issue was neither escalated by  him to GE engineering team 

nor does it find a mention of it in RFR report and also not  brought to the notice of senior 
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officers  of BHEL site. It is said that the consequences of this mesh in the drain line was 

not understood by him. 

 Safety signage were not in place on the enclosure.

 The personnel from all the three organization assembled near the GT, chose not to

follow the emergency procedures which indicates the inadequacy in the safety training

imparted to them.

 The doors were opened by someone out of inquisitiveness to investigate rather than

allow the automatic firefighting systems to fight the fire.

 Some important parameters like lube oil level and lube oil level low alarm was not

properly configured.

 No record of commissioning meetings were kept severely hampering the investigations.

 After the incident the mesh in oil drain lines were found removed.

o Adequate level of supervision from paid TDI services of GE, was not evidenced from the

events discussed.

Conclusion 

 Inadequacy of evidence (lack of CCTV footage, incorrect operating data due to uncalibrated /

unconnected instruments, inconclusive and inconsistent dispositions by eye witnesses,

Incomplete RFR report made available by GE (only the summary of RFR was given), etc.) from the

day of event severely constrains the RCA evaluations. The committee is forced to rely on

circumstantial evidence.

 From the quantum of oil leak (close to 10,000 lit) only during the last run (disposition by site

engineers confirming that no leaks were seen in the prior runs is considered) indicates that it was

a High volume low duration leak. This is possible only by a restriction in the drain line.

Photographic evidence found, points to this as the prime reason for the oil leak.

 Site management to investigate about the removal of mesh in oil drain line after the incident.

 Since the unit was run at FSNL for 20 min prior to fire detection, adequate temperatures were

available in the exhaust flue gas flow path to cause auto ignition of the lube oil and resultant fire

in the bearing tunnel and exhaust compartment.

 Disruption to the operation of the fire suppression system by opening of doors led to a

deflagration.

 Quality of supervision from GE under the TDI services appeared inadequate. All activities and

communications were not logged and escalated properly.

 BHEL site engineers should ensure systematic commissioning of the unit with proper

documentation and protocols.

 Inability to grasp the consequences of leaving the mesh in the drain line by the GE TFA and BHEL

engineers mistake of not removing the mesh after oil flushing appears to be the main reason for

this incident.

 Inadequate EHS standard followed at site and the inadequate safety training to personnel involved

at site (including Customer personnel).

 GE to again relook at the adequacy of the system philosophy to address the high oil leakage in a

very short span of time leading to such incidents. BHEL to incorporate any changes / improvement,

if suggested by GE
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