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NOTICE  

According to the Law nº 7565, dated 19 December 1986, the Aeronautical Accident 

Investigation and Prevention System  – SIPAER – is responsible for the planning, guidance, 

coordination and execution of the activities of investigation and prevention of aeronautical accidents. 

The elaboration of this Final Report was conducted taking into account the contributing 

factors and hypotheses raised. The report is, therefore, a technical document which reflects the result 

obtained by SIPAER regarding the circumstances that contributed or may have contributed to 

triggering this occurrence. 

The document does not focus on quantifying the degree of contribution of the different 

factors, including the individual, psychosocial or organizational variables that conditioned the 

human performance and interacted to create a scenario favorable to the accident. 

The exclusive objective of this work is to recommend the study and the adoption of provisions 

of preventative nature, and the decision as to whether they should be applied belongs to the President, 

Director, Chief or the one corresponding to the highest level in the hierarchy of the organization to 

which they are being forwarded.  

This Report does not resort to any proof production procedure for the determination of civil 

or criminal liability, and is in accordance with Appendix 2, Annex 13 to the 1944 Chicago 

Convention, which was incorporated in the Brazilian legal system by virtue of the Decree nº 21713, 

dated 27 August 1946. 

Thus, it is worth highlighting the importance of protecting the persons who provide 

information regarding an aeronautical accident. The utilization of this report for punitive purposes 

maculates  the principle of “non-self-incrimination” derived from the “right to remain silent” 

sheltered by the Federal Constitution. 

Consequently, the use of this report for any purpose other than that of preventing future 

accidents, may induce to erroneous interpretations and conclusions. 

 

  

N.B.: This English version of the report has been written and published by the CENIPA with the 

intention of making it easier to be read by English speaking people. Taking into account the 

nuances of a foreign language, no matter how accurate this translation may be, readers are 

advised that the original Portuguese version is the work of reference. 
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SYNOPSIS 

This is the Final Report of the 11FEB2019 accident with the 206B aircraft model, 
registration PT-HPG. The accident was classified as “[SCF-PP] System/Component Failure 
or Malfunction Powerplant – Engine Failure in Flight”. 

During a passenger transport flight between the Royal Palm Plaza Helipad (SSQW), 
Campinas - SP, to the Bandeirantes Helipad (SDBH), São Paulo - SP, the aircraft had an 
engine failure in flight and an unsuccessful attempt to landing was made between the 
Anhanguera (SP-330) and the SP-021 (Rodoanel Mário Covas) Highways. 

Close to the ground, a truck-type vehicle that traveled on the Highway access lane hit 
the aircraft. 

The truck had substantial damage to the cabin. 

The aircraft was destroyed. 

The truck driver left unharmed. The pilot and passenger of the helicopter died on the 
spot. 

An Accredited Representative of the National Transportation Safety Board (NTSB) - 
USA, (State where the engine was designed/manufactured) and an Accredited 
Representative of the Transportation Safety Board (TSB) - Canada, (State where the aircraft 
was designed/manufactured) were designated for participation in the investigation. 
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RS Safety Recommendation 

SAE Aircraft Registration Category of Public Specialized Air Service 

SBMT ICAO Location Designator - Campo de Marte Aerodrome, São Paulo - 
SP 

SBKP ICAO Location Designator - Viracopos Aerodrome, Campinas - SP 

SDAM ICAO Location Designator - Campos dos Amarais State Aerodrome, 
Prefeito Francisco Amaral, Campinas - SP 

SDBH ICAO Location Designator – Bandeirantes Helipad, São Paulo - SP 

SSQW ICAO Location Designator – Royal Palm Plaza Helipad, Campinas - SP 

SIPAER Aeronautical Accident Investigation and Prevention System 

SN Serial Number 

TBO Time Between Overhaul 

TC Computed Tomography 

TPX Aircraft Registration Category of Non-Regular Public Air Transport 

TSO Time Since Overhaul 

UTC Universal Time Coordinated  

VTE Special Technical Inspection 

W/O Work Order 

XRF X-Ray Fluorescence 
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 FACTUAL INFORMATION. 
 

Aircraft 

Model:        206B  Operator: 

Registration:   PT-HPG  RQ Serviços Aéreos Especializados 
Ltd. Manufacturer:  Bell Helicopter  

Occurrence 

Date/time:     11FEB2019 - 1405 UTC  Type(s):  

Location:  Intersection between SP-330 
and SP-021 Highways  

[SCF-PP] System/Component Failure 
or Malfunction Powerplant  

Lat. 23°27'08"S  Long. 046°47'12"W  Subtype(s): 

Municipality – State: São Paulo – SP  Engine Failure in Flight  

1.1 History of the flight. 

The aircraft took off from the Royal Palm Plaza Helipad (SSQW), Campinas - SP, to 
the Bandeirantes Helipad (SDBH), São Paulo - SP, at about 1345 (UTC), in order to 
transport personnel, with a pilot and a passenger on board. 

With about twenty minutes of flight, the aircraft made an emergency landing attempt at 
an intersection between the Anhanguera Highway and Rodoanel Mário Covas. 

Security cameras from the concessionaire that managed the highway, captured 
images indicating that the aircraft performed a self-rotation, possibly aiming to land on the 
grassy area between the two upper lanes of the Rodoanel. 

As the maneuver was unsuccessful, the aircraft passed between the two viaducts and 
was hit, still in flight, by a truck traveling on the access road to the Highway. 

The truck had substantial damage to the cabin and the driver left unharmed. 

The aircraft was destroyed. 

The helicopter crewmember and the passenger died on the spot. 

1.2 Injuries to persons. 

Injuries Crew Passengers Others 

Fatal 1 1 - 

Serious - - - 

Minor - - - 

None - - - 

1.3 Damage to the aircraft. 

The main Gearbox (CTP), the blades, the engine and the fuselage were severely 
damaged by the impact and the action of fire (Figure 1). 

 

Figure 1 - Wreckage of the main Gearbox (CTP), the blades, the engine and the fuselage. 
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The tail boom was sectioned due to the impact and did not suffer the action of fire 
(Figure 2). 

 

Figure 2 - Sectioned tail boom. 

 

1.4 Other damage. 

A truck-type vehicle had substantial damage to the cabin, specifically in the upper front 
portion, front grille and windshield (Figure 3). 

 

Figure 3 - View of the damaged vehicle after the collision with the aircraft. 
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1.5 Personnel information. 

1.5.1 Crew’s flight experience. 

Flight Hours Pilot 

Total Unknown 

Total in the last 30 days Unknown 

Total in the last 24 hours Unknown 

In this type of aircraft Unknown 

In this type in the last 30 days Unknown 

In this type in the last 24 hours Unknown 

N.B.: The Pilot’s Flight Logbook was not found. The partial data, related to the flown 
hours, were obtained through the records contained in the ANAC's CIV - Digital system. 

The last information launched at the CIV - Digital system was dated 12JUN2018. 

It was also found that the information contained in the CIV - Digital system did not 
correspond to the movements of the aircraft registered at the Campo de Marte Aerodrome 
(SBMT), São Paulo - SP, where the aircraft was based. According to the information 
collected, the pilot had more total flight hours than those mentioned in the system, including 
in that aircraft model. 

1.5.2 Personnel training. 

The pilot took the PPH course at the São Paulo Aeroclub, in 1999. 

1.5.3 Category of licenses and validity of certificates. 

The pilot had the PCH License and had valid HMNT Rating. 

1.5.4 Qualification and flight experience. 

The pilot was performing a non-scheduled public air transport flight in the air taxi mode, 
which could only be performed by an operator subject to operational certification under the 
terms of the RBAC 135. 

In order to operate in accordance with this RBAC, it would be necessary that, in 
addition to the Air Operator Certificate (COA), issued on behalf of the certificate holder, and 
the authorization to provide remunerated public air transport services for passengers or 
cargo, the operator had submitted a training program approved by the ANAC that would 
ensure adequate training for the performance of each crewmember’s duties. 

The RQ Serviços Aéreos Especializados Ltd. did not have an approved operational 
training program and was not certified by the ANAC, according to RBAC 135, and did not 
have authorization to provide remunerated public air transport services for passengers or 
cargo. 

That considered, it was concluded that the pilot was not qualified in the type of flight 
(air taxi), being unable to get his experience in the type of operation that was being 
performed. 

1.5.5 Validity of medical certificate. 

The pilot had valid CMA. 

1.6 Aircraft information. 

The aircraft, 206B model, serial number 1705, was manufactured by Bell Helicopter, 
in 1975 and was registered in the SAE Category. 

The Airworthiness Certificate (CA) was valid. 
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The aircraft had flown 8 hours and 20 minutes after the last inspections carried out by 
the Maintenance Organization (OM) WM Helicopters, Maintenance Organization Certificate 
(COM) nº 0304-05/ANAC), on 06DEC2018. 

The inspections were of the following types: 

- "400 hours/12 months" of the battery; 

- “100 hours/12 months” of the battery installation kit; 

- “24 months” of the aircraft; 

- “100 hours/90 days” for aircraft corrosion control; 

- “weekly” of the aircraft; 

- "1.200 hours/24 months" of the aircraft components; 

- “transponder recertification”; 

- “balancing of the main rotor”; and 

- “flight test”. 

It was equipped with an M250 engine, which in terms of maintenance, was originally 
developed to allow modular overhaul. The major components of the engine were the 
compressor, the Gearbox and the turbine (Figure 4). 

 

Figure 4 - Overview of the modules. 

A premature removal of any of these components did not cause the removal of the 
others, unless a secondary damage had occurred. 

For operators using Modular Overhaul, the Rolls-Royce recommended an interval 
between overhauls - Time Between Overhaul (TBO) as listed in Figure 5 below: 
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Figure 5 - Recommended Time Between General Overhauls in the M250-C20 Series 
Overhaul Manual. 

There was the possibility that the permitted operating life limit of certain parts specified 
in the Airworthiness Limitations, Section 05-10-00 (Maintenance and Operation Manual), 
was exceeded before the recommended TBO. Therefore, it was the operator's responsibility 
to ensure that neither the total time nor the operating life limit of any of these components 
were exceeded. 

The M250-C20 Series Overhaul Manual described, among other things, that one of 
these components, bearing nº 2, which was the back support part of the compressor rotor, 
should be inspected and subjected to acceptance criteria during the overhaul of the 
compressor module. 

During the investigation, despite requests made to the operator, it was not possible to 
locate and access the entire maintenance records of the PT-HPG aircraft. 

The Investigation Team had access to the following maintenance records and service 
reports performed: 

- Helicopter Airframe Logbook nº 05, branded PT-HPG, with opening term dated 
01DEC2012, handed out by the Maintenance Organization WM Helicópteros. 

- The Rolls Royce Engine Logbook, model 250-C20, Serial Number (SN) CAE-821758. 
It was not possible to specify the logbook number, due to the erasure in the identification of 
the number in the opening term. It was also observed that some pages were identified with 
the number 02, others with the number 03 and some without identification. The OM WM 
Helicópteros handed out the material. 

- Service Order nº 3408 dated 18OCT2017, issued by the OM WM Helicópteros, with 
18 copies of maintenance records. 

- Service Order nº 3469 dated 16MAY2018 and its annexes, issued by the OM WM 
Helicópteros. 

- Service Order nº 3540 and its annexes, dated 06DEC2018, issued by the OM WM 
Helicópteros. 

- Components Control and Airframe Inspections of the helicopter branded PT-HPG, 
issued by the OM WM Helicópteros, dated 06DEC2018. 

- Components Control and Rolls Royce Engine Inspections, model 250-C20, SN CAE-
821758, issued by the OM WM Helicópteros, dated 06DEC2018. 

- Airframe Airworthiness Guidelines Controls for the PT-HPG helicopter and the Rolls 
Royce engine, model 250-C20, SN CAE-821758 issued by the OM WM Helicópteros. 
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- Copy of Airframe Logbook nº 02 of the Rolls Royce engine, model 250-C20, SN CAE-
821758, with opening term dated 15MAR2003, handed out by the OM HBR Aviação SA. 

- Copy of Airframe Logbook nº 02 of the helicopter branded PT-HPG, with opening 
term dated 15MAR2003, handed out by the OM HBR Aviação SA. 

- Copy of Airframe Logbook nº 05 of the helicopter branded PT-HPG, with opening 
term dated 01DEC2012, handed out by the OM HBR Aviação SA. 

- Copy of Service Order nº 0677/2017 and its annexes, dated 20JUL2017, issued and 
handed out by the OM HBR Aviação SA. 

- Copy of Service Order nº 0481/2015 and its annexes, dated 20JUL2017, issued and 
handed out by the HBR Aviação SA Maintenance Organization. 

- Copy of Service Order nº 0778/2016 and its annexes, dated 20JUL2017, issued and 
handed out by the OM HBR Aviação SA. 

- Copy of part of the item history sheets (Log Cards) of the PT-HPG aircraft airframe 
handed out by the OM HBR Aviação SA. 

- Copy of part of the Log Cards of the Rolls Royce engine, model 250-C20, SN CAE-
821758 handed out by the OM HBR Aviação SA. 

- Copy of the monthly report of services performed by the Aeronaves Turbinas e 
Componentes Ltd. Company (ATC) referring to December 2011. 

- Copy of the SEGVOO 003 nº ATC 00414/2011 and the SEGVOO 003 nº ATC 
00417/2011. 

The analyzed airframe and engine logbooks did not have updated records (Part I). The 
last registration in both logbooks had been made in December 2018 (Figure 6). 

 

Figure 6 - Last monthly usage record in Part I of airframe logbook number 05/PT-HPG/12 
and engine logbook number 03. 
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In accordance with item 5.6.2 of Supplementary Instruction (IS) nº 43.9-003, Revision 
A, of ANAC, the updating of Part I of the airframe and engine logbooks should have been 
done by the fifth day of the subsequent month and, in case of an aircraft, engine or propeller 
operates after an inactive period longer than one month, this inactivity should be mentioned 
in a single line in the Monthly Control of Parts I field of the respective logbooks. 

Airframe Logbook 02/PT-HPG/03 had its opening term registered on 15MAR2003 and 
closing on 01DEC2012 (Figures 7 and 8). Afterwards, it was found that the opening term of 
Airframe Logbook 05/PT-HPG/12 was dated 01DEC2012 (Figure 9), the same day of the 
closing of logbook 02/PT-HPG/03 (Figure 8). 

Airframe logbooks numbers 03 and 04 of the PT-HPG aircraft were not found and/or 
presented. 

 

Figure 7 – Opening Term for Airframe logbook nº 02 / PT-HPG / 03. 

 

Figure 8 - Closing Term for Airframe logbook nº 02 / PT-HPG / 03. 
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Figure 9 - Opening Term for Airframe logbook nº 05 / PT-HPG / 12 

In addition, there were signs of erasures on the inside pages of both logbooks and 
pages without identification and/or with their identification in disagreement with the opening 
term, according to Figures 10, 11, 12, 13, 14 and 15. 

 

Figure 10 - Discrepancies verified in Part II of Airframe Logbook 02 / PTHPG / 03 
(erasures). 

ERASURES  
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Figure 11 - Discrepancies verified in Part II of Airframe Logbook 02 / PTHPG / 03  
(no identification). 

 

Figure 12 - Discrepancies verified in Part III of Airframe Logbook 02 / PTHPG / 03  
(erasure or page without identification). 

 

Figure 13 - Discrepancies verified in Part IV of Airframe Logbook 02 / PTHPG / 03  
(erasure or page without identification). 

 

ERASURE  

NO IDENTIFICATION  

NO IDENTIFICATION  

ERASURE  
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Figure 14 - Erasure in Part I of Airframe Logbook 05 / PTHPG / 12. 

 

Figure 15 - Discrepancies verified in Part II of Airframe Logbook 05/PTHPG/12  
(erasures on the Logbook identification). 

In the maintenance records, it was possible, through the Log Cards, to identify that the 
compressor installed on the aircraft, SN CAC-30992F, had passed through Overhaul on 
01JUL1988 (Figure 16). 
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Figure 16 - Log Card with Overhaul information on 01JUL1988. 

The compressor module, SN CAC-30992F, had also been repaired due to filling, and 
remained, after that maintenance with 3,136.8 hours of Time Since Overhaul (TSO) and 
1,817 Cycles Since Overhaul (CSO), as SEGVOO 003 nº ATC 00417/2011, dated 
09DEC2011 (Figure 17). 

 

Figure 17 - SEGVOO 003 nº ATC 00417/2011. 

The SEGVOO 003 form should be used as a primary maintenance record and for the 
control and traceability of aeronautical parts. Its basic purpose was to certify the 
airworthiness of aircraft engines, propellers and articles¹. The uses foreseen by the form, 
sometimes called "label", were: 

- approve the aircraft engine, propeller, or article for return to service after 
maintenance; 

- certify the airworthiness of aircraft engines, propellers, and articles, after 
manufacture; 

_______________________ 

¹ According to the definition of RBAC nº. 43, Emd 04, 07AUG2019, article means an aircraft, airframe, engine, propeller, 

accessory, component or its parts. For the purposes of this regulation, an article has the same meaning as an 
aeronautical product. 



A-030/CENIPA/2019   PT-HPG  11FEB2019  

 

18 of 59 

- approve airworthiness for the export of aircraft engines, propellers, and articles, when 
required by the importing country; and 

- attest to the conformity of the aircraft engine, propeller, or prototype article. 

The SEGVOO 003 ATC 417/11 was listed in the monthly report of services performed 
by the company ATC, referring to December 2011, making it clear that the service performed 
by that maintenance organization was a repair on the compressor module, started on 
30NOV2011 and completed on 09DEC2011 (Figure 18). 

 

Figure 18 – Report of the ATC Maintenance Service Executed (December/2011). 

It can also be seen from Figure 18 that the company ATC performed a repair service 
on the Gear Box and Turbine modules. The SEGVOO 003 ATC 415/11 (Figure 19) was 
issued for the Gear Box module, being considered the last maintenance intervention record 
found in the available documentation, according to inspection control in FORM 2784C 
(Figure 20). 

It should be noted that the Gear Box module was considered a maintenance item on 
condition (OC). 

 

Figure 19 - SEGVOO 003 ATC 415/11. 
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Figure 20 - FORM 2784C. 

On May 8 and 9, 2017, the PT-HPG aircraft underwent a Special Technical Inspection 
(VTE), carried out by the ANAC, and the aircraft was considered “non-airworthy”. 

Together with the Inspection Report, a document called Non-Conformities Summary 
(RNC) was issued, describing the “non-conformities” found in the survey that led to the result 
of “non-airworthy” for the aircraft (Figure 21). 

Among the non-conformities reported in the RNC, the last line of item nº. 03 described 
that the 3,500-hour inspection of the SN CAC 30992F compressor was overdue. 

 

Figure 21 - Summary of “non-conformities” found in the survey. 
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According to the record in the Engine Logbook, Part IV - Controlled Components 
Installation and Removal Records, the SN CAC 30992F compressor was removed for the 
reason “General Overhaul”, as it had reached 3,510.1 hours of TSO (Figure 22). 

Also according to this record in the Engine Logbook, the SN CAC 31284 compressor 
was installed on the aircraft and had not operated after the last Overhaul (TSO 0, 0 hours). 

 

Figure 22 - Records of the CAC-30992F compressor removal for General Overhaul and 
installation of the CAC-31284 compressor, with TSO 0,0 hours, described on page 

119/151 of the Engine Logbook made by OM HBR Aviação SA. 

With the replacement of the compressor and proof of corrections for non-conformities, 
the ANAC released the aircraft on 09AUG2017, according to Official Letter nº128 
(SEI)/2017/GTAI-SAR/GGCP/SAR-ANAC, dated 10AUG2017. 

After the removal of the compressor by the HBR company, no record was found and/or 
presented that proves that the SN CAC 30992F compressor had been submitted to general 
review (Overhaul) after 01JUL1988. 

Seventy days after the approval of the aircraft under inspection by the ANAC, the 
compressor set SN CAC-31284 was removed and the OM WM Helicópteros reinstalled the 
compressor set SN CAC-30992F in the engine of the PT-HPG aircraft. 

According to the record made on page 120/151 of the Engine Logbook, the SN CAC-
30992F compressor would have 373.3 hours of TSO (Figure 23). 

 

Figure 23 - Maintenance records described on page 120/151 of the Engine Logbook 
made by the OM WM Helicópteros. 
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The TSO hours information was also repeated in the Service Order nº 3408, issued by 
the maintenance organization WM Helicópteros, on 18OCT2017 (Figure 24). 

 

Figure 24 - Service Order nº 3408. 

Attached to the Service Order nº 3408, issued by the maintenance organization WM 
Helicópteros, there was a copy of the Card Part IV, page nº 3, of OM ATC-Aeronaves 
Turbinas e Componentes Ltd., with certification nº 9611-03, issued by the ANAC, which 
would have supported the installation of the SN CAC-30992F compressor set on the engine 
and, consequently, the release for return to service the engine and the aircraft on 
18OCT2017 (Figure 25). 

As described in the registration of this Card Part IV, page nº 3, the OM ATC-Aeronaves 
Turbinas e Componentes Ltd. it would have performed Overhaul on the SN CAC-30992F 
compressor on 08DEC2011, with the compressor having 10,752.3 total hours of operation 
and 9,424 cycles and, from that date, its TSO would start counting a new cycle, that is, 
considering the maintenance program manufacturer, it would have 3,500 hours until the next 
overhaul. 

This document also mentions, in the Remarks area, the Work Order (W/O) nº 24177 
for details of the work performed. 

 

Figure 25 - Card Part IV, page nº 3 of the compressor set (document attached to service 
order nº 3408, of 18OCT2017, issued by the maintenance organization WM 

Helicópteros). 
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Due to the OM ATC-Aeronaves Turbinas e Componentes Ltd., issuer of the Service 
Order, having its OM Certificate suspended by the ANAC since 16JAN2015, it was not 
possible to recover of the W/O at the company and no records were found in the 
documentation delivered by the operator's responsible. 

However, when consulting the monthly report of services performed by the ATC 
company for December 2011, it was possible to identify that the W/O 24177 referred to the 
SEGVOO 003 ATC 414/11, which attested the return to service, after maintenance, of the 
complete engine and not for the compressor module (Figure 26). In addition, the monthly 
report still contained the following information in the “service performed” area: REPAIRED 
(Figure 18). 

 

Figure 26 - SEGVOO 003 nº ATC 00414/2011. 

No record was found in the copies of SEGVOO 003 nº ATC 00417/2011 (Figure 17) 
and nº ATC 00414/2011 (Figure 26) that mentioned any Overhaul service performed on the 
compressor CAC-30992F by the OM Aeronaves Turbinas e Componentes Ltd. 

When consulting the entry and exit control of items (Figure 27), dated 09DEC2011, 
from the ATC Maintenance Organization, it was possible to observe that the compressor 
module entered and left the company with 3,136.8 hours of TSO. This corroborated the 
information that the last Overhaul performed on the compressor module occurred on 
01JUL1988. 

 

Figure 27 - ATC Maintenance Organization item entry and exit control document. 
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1.7 Meteorological information. 

The meteorological conditions at the accident site were favorable for the visual flight, 
as observed in the security camera of SP-021 Highway (Figure 28). 

 

Figure 28 - Image from the security camera just before the accident. 

The METAR of the Campo de Marte Aerodrome (SBMT), 11.3 NM away from the 
accident site, contained the following information: 

METAR SBMT 111300Z 31009KT 9999 BKN033 28/19 Q1018= 

METAR SBMT 111400Z 29010KT 9999 BKN036 28/19 Q1017= 

METAR SBMT 111500Z 30009KT 9999 BKN040 30/20 Q1016= 

METAR SBMT 111600Z 30011KT 270V340 9999 BKN040 30/19 Q1016= 

The METAR of the Viracopos Aerodrome (SBKP), 9 NM away from the Amarais 
Aerodrome and 5.5 NM away from the Royal Palm Plaza Helipad, contained the following 
information: 

METAR SBKP 111300Z 35012KT 9999 SCT026 BKN100 27/20 Q1018= 

METAR SBKP 111400Z 33011KT 9999 SCT033 SCT100 29/20 Q1017= 

METAR SBKP 111500Z 36010KT 9999 BKN036 30/19 Q1016= 

METAR SBKP 111600Z 32012KT 9999 BKN040 31/19 Q1015= 

1.8 Aids to navigation. 

Nil. 

1.9 Communications. 

Nil. 

1.10 Aerodrome information. 

The occurrence took place outside the Aerodrome. 

1.11 Flight recorders. 

Neither required nor installed. 

1.12 Wreckage and impact information. 

The aircraft was hit on its left side, in flight, by a truck-type vehicle and broke into four 
parts: main Gearbox (CTP), blades, engine, fuselage and tail boom. 

PT-HPG aircraft  
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After the collision, a fire completely destroyed the fuselage and partially destroyed the 
main Gearbox (CTP), blades and engine. 

The tail boom, after being sectioned, was not affected by the flames and had small 
deformations resulting from the impact. 

The truck's braking marks identify where the vehicle would have hit the aircraft. It is 
clear that the approach of the helicopter for the attempted autorotation was very close to the 
highway protection wall (Figure 29). 

 

Figure 29 - Approximate impact location. 

 
Figure 30 - Aircraft journey. 

Beginning of the 

braking marks  

Aircraft journey 
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Figure 31 - Aircraft journey and probable area chosen by the pilot for autorotation. 
 

 

Figure 32 - Place where the aircraft passed (between lanes). 

 

1.13 Medical and pathological information. 

1.13.1 Medical aspects. 

The commander carried out his last health inspection in an accredited clinic in São 
Paulo - SP, on 07AUG2018 without presenting abnormalities. There was only the indication 
to use corrective lenses. 

The analysis of the necroscopic report revealed external injuries of medical-legal 
interest, which indicated that the cause of death was due to head trauma, in consequence 
of the injuries received, with secondary carbonization. 

The blood sample was negative for the use of ethyl alcohol and drugs, in addition to 
medicines. The measurement of carbon monoxide detected a concentration below 10% of 
carboxyhemoglobin in the blood, indicating that the pilot was already dead before exposure 
to the gas. 

1.13.2 Ergonomic information. 

Nil. 

Aircraft journey 

Plain area 
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1.13.3 Psychological aspects. 

According to information collected, the pilot was one of the owners of the company to 
which the aircraft involved in the incident belonged. 

According to the reports obtained, he had personally carried out the negotiations 
concerning the performance of that transfer flight. The company's operational coordination 
became aware of this charter one week before the scheduled date. According to the 
interviewees, accepting jobs outside the company's operational specification was not the 
pilot's usual behavior. 

However, people close to him reported that the acceptance of this air taxi flight might 
have occurred for financial reasons, as the company was in low demand for jobs at the time, 
flying about three and a half hours a month, which left the pilot worried. 

He worked on Saturdays, Sundays and holidays to cover financial obligations. He kept 
the office phone transferred to his cell phone on weekends so as not to miss the opportunity 
to make new flights that might appear. 

The pilot spent the weekend, before the day of the incident, on his farm in the 
countryside of São Paulo, returning on Sunday afternoon. He arrived at the Campo de Marte 
Aerodrome on 11FEB2019, at about 0945 (UTC), and the displacement to the passenger 
boarding place was scheduled to happen at 1100 (UTC). 

The company's Safety Manager (GSO) was only aware of the flight with the news of 
the occurrence passed on by the company's coordination. In his view, the pilot mastered the 
aircraft, was a detailed person, careful with the equipment and piloting, and tried to keep up 
with updated aviation knowledge. 

Other professionals in the field, close to him, defined him as an excellent pilot, 
systematic, careful and skilled with helicopters. He was well-liked by colleagues who also 
worked at Campo de Marte. 

It’s been informed that he did not drink, had no addictions and kept a good professional 
relationship. 

The GSO worked at RQ Serviços Aéreos Especializados Ltd. for 9 months, but he had 
known the pilot for 20 years. There was an open and friendly relationship between them. 

1.14 Fire. 

After being hit by the truck, the aircraft broke down and caught fire. 

The fuselage and the tail boom were on the highway, the engine and the main Gearbox 
(CTP) and blades were tossed to the central reservation. 

The wreckage was divided by a concrete wall (Figure 33) 
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Figure 33 - View of the fuselage remains and the soot marks on the concrete wall. 

The fuselage was consumed by the fire and the marks left by the soot on the wall 
showed a random burning, compatible with fire after the impact. 

The tail boom was not subjected to the action of fire, as it was removed from the rest 
of the aircraft structure. 

1.15 Survival aspects. 

There were no survivors. 

1.16 Tests and research. 

Due to the destruction of the aircraft and the action of the fire, it was not possible to 
collect samples that were in the fuel system at the time of the accident, as well as there was 
not enough oil in the engine to perform spectrometric analysis, since it was pulled out of its 
mounting, as a result of the impact, and also the system lines were open. 

Thus, six samples of Aviation Kerosene (QAv) were collected from the fixed tank and 
from the fuel supply truck of the distributor that carried out the last refueling of the aircraft at 
the Campo de Marte Aerodrome. 

The IAE’s Aeronautical Propulsion Subdivision performed the physical-chemical tests 
of aspect; corrosivity to copper (100ºC/2 hours); flash point; specific mass at 20º and fuel 
distillation to check compliance with the values specified by the ANP Resolution. 

The results obtained with the tests showed that the material of all samples were in 
accordance with their technical specifications and did not show any signs of contamination. 

The connecting shaft of the engine accessories box to the tail rotor (Figure 34) was 
found sectioned and the part was sent for fracture analysis at the DCTA. 

Fuselage remains 

near the protection 

wall. 
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Figure 34 - Connecting shaft between the “Gearbox” and the tail rotor. 

The results of the tests, carried out at the IAE’s AMR, based at the DCTA, indicated, 
after visual and stereoscopic examinations, rupture due to overload applied to the material. 

The flexible blades had different aspects between the side referring to the tail rotor and 
that one of the freewheel outlet (Figure 35). 

 

Figure 35 - Twist of the flexible coupling blades of the tail rotor/Gearbox connection shaft. 

The conditions found, showed a possible locking of part of the shaft connected to the 
tail rotor and a continuous rotation of part of the shaft connected to the Gearbox and, 
consequently, to the freewheel assembly. 

The fractures found in the connection shaft of the engine Gearbox to the tail rotor had 
different morphologies. The side referring to the tail rotor showed a morphology called fish 
mouth (Figure 36 - IV), while the engine side showed a spiral morphology (Figure 36 - V). 

Twisting of the 

flexible blades. 

Tail Rotor   Engine   
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Figure 36 - Connecting shaft between the “Gearbox” and the tail rotor. 

The morphology of the connection shaft fracture, with rupture without helical 
deformation on the connection side with the tail rotor and with deformation on the output 
side of the Gearbox, indicated that the shaft was rotating at the moment of the collision with 
the truck. The rotation of the axle did not necessarily indicate engine operation, since the 
freewheel system kept the rotation of the shaft while the main rotor was spinning, even with 
the engine inoperative. 

The M250-C20 engine, serial number CAE 821758, which equipped the PT-HPG 
aircraft, was transported to an OM holder of a valid Maintenance Organization Certificate 
(COM). The Operating Specifications (EO) of the OM allowed maintenance actions on this 
engine. 

Two Rolls Royce technical representatives and a representative of the Investigation 
Team accompanied the dismantling activities of the engine and its parts. 

During the analysis of the general condition of the engine, it was observed that it was 
locked and its color showed that it was exposed to high external temperature (Figure 37). 

Tail Rotor   
Engine   
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Figure 37 - External condition observed in the engine that equipped the PT-HPG aircraft. 

When analyzing the fuel system, no impurities were observed in the filter elements. 

The Fuel Control Unit (FCU) and the Power Turbine Governor (PTG) were damaged 
due to exposure to heat, but no apparent anomalies or functional discrepancies were found. 

The fuel injector nozzle (Fuel Nozzle) and bleed valve (Bleed Valve) were examined 
externally and no blockages or damage were observed. 

The fuel pump was exposed to high temperatures, as evidenced by its color, and was 
blocked, possibly by exposure to fire. (Figure 38). 

 

Figure 38 - Fuel Pump. 

When disassembling and analyzing the compressor section, no sign of material 
ingestion was found and, even after separating the compressor module from the Gear Box, 
the compressor remained locked (Figure 39). 
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Figure 39 - Front view of the axial compressor air intake. 

No compromise was observed for the stator and rotor blades (Figures 40 and 41). 

 

Figure 40 - Stator blades intact. 

 

Figure 41 - Rotor blades intact (axial compressor impeller). 
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The impeller of the centrifugal compressor showed material loss in part of the disc 
diameter (Figure 42) and rubbing in part of the carcass (Shroud) that surrounded the impeller 
(Figure 43). 

 

Figure 42 - Loss of material from the centrifugal compressor impeller. 

 

Figure 43 - Scratch marks on the centrifugal compressor housing (Shroud). 

During the separation of the compressor section and the Gearbox, bearing nº 2 was 
found locked and with the ball separator fractured in several parts (Figures 44 and 45). 

It was possible, through the markings on bearing nº 2, to identify that it was a Parts 
Manufacturer Approval (PMA) component, with design and production approved by the 
(FAA), manufactured by Timken Alcor Aerospace Technologies Inc. 
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Figure 44 - Bearing nº 2 with the fractured ball separator. 

 

Figure 45 - Fractured ball separator. 

The balls of bearing nº 2 showed abnormal wear and were ovalized (Figure 46). 

 

Figure 46 - Balls of bearing n° 2 worn and ovalized. 

Color variation was visually observed in the ball separator of the bearing (Figure 47). 
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Figure 47 - Color change due to exposure to high temperatures. 

Bearing nº 2 was subjected to stereoscopic examinations at the DCTA, and it was 
evidenced wear and loss of material in the external and internal bearing tracks (Figure 48). 

 

Figure 48 - External and internal tracks with wear and loss of material. 

In addition, the analyzes carried out on the bearing showed that the fracture occurred 
by an overload mechanism, without any evidence of fatigue in the material. 

When analyzing the lubrication system and the Gearbox, it was found that the filter 
element of the low-pressure oil return filter (Scavenge Oil Filter) was dry and covered with 
soot and also metallic powder residues were found inside the container, however, there 
were not enough fragments and sizes to block the oil passage and activate the by-pass 
system. 

The oil pressure filter was visually inspected and no dirt / wreckage or foreign material 
was observed. The residual oil contained in the oil pressure filter container was apparently 
clean, with normal color and smell (Figure 49). 

Wear side  

Wear-

free side 

Loss of 

Material l 
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Figure 49 - Oil pressure filter and the filter container. 

The upper and lower Magnetic Chip Detectors contained a significant amount of 
apparently ferrous material, covered by an oily substance similar to gel (Figure 50). 

 

Figure 50 - Metallic material deposited on the Magnetic Chip Detectors. 

The X-ray fluorescence analysis (XRF) was performed on the residues collected at the 
active ends (A and B) of the auto switches and the results are as follows in Figure 51: 

 

Figure 51 - Results of the XRF analysis of the material collected at the ends of the auto 
switches (A and B) and the specification limits for a bearing material (M50 Specification). 

The composition of the collected residue was consistent with the material of the 
bearing. The iron alloy elements present suggested materials similar to those of the M50 
bearing. The analysis also detected traces of silver, which was consistent with the material 
used to cover the bearing separators. 

Continuity testing was performed on the magnetic chip detectors using a multimeter. 
The tests confirmed that the space resistance at the tip of the detectors was significantly 
less than the value specified for a clean detector, indicating that the circuits of the detectors 
were linked, that is, connected (electrical continuity). 
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The Gearbox had thermal damage on its bottom exterior. It was opened and burnt oil 
residues, dark colored in its internal components, were observed (Figure 52). 

 

Figure 52 - Gearbox. 

The oil pump was dismantled, but no apparent abnormalities were found, only residual 
oil burned, which prevented its operation, locking its gears and axles. 

The oil delivery tube, PN 6851505 and SN BN 13509, was visually inspected and it 
was found that there were residues of foreign material in the orifice responsible for supplying 
oil for lubrication of bearing nº 2. 

A test was carried out, introducing oil at low pressure, and it was verified that there 
was no fluid coming out of the hole that directed the lubrication to bearing 2 (Figure 53). 

 

Figure 53 - The oil delivery tube with blocked orifice. 

The detailed examination in the orifice that injected oil in bearing nº 2, carried out using 
the Scanning Electron Microscope (MEV), confirmed that there was the presence of material 
obstructing the duct responsible for the lubrication of bearing nº 2. 

The material was examined by X-Ray Spectroscopy (EDS) and the results indicated 
that the blocking material was carbonaceous (Figure 54). 
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Figure 54 - Results of the EDS analysis. 

The material was partially volatile under vacuum, through the MEV analysis, as 
evidenced by a morphological change after approximately 15 minutes of exposure to 
vacuum. 

An additional analysis was performed after the morphological alteration and there was 
no considerable compositional difference in the material. Traces of phosphorus and 
approximately 3% of magnesium were found in the material (Figure 55). 

 

Figure 55 - Results of the EDS analysis of the material that blocked the orifice of the oil 
delivery tube for bearing n° 2, after exposure to vacuum. 

The oil delivery tube was subjected to an inspection by Computed Tomography (TC) 
to assess the extent of the blockage in the passage of the oil jet to bearing nº 2. 

The block found in the oil delivery tube filled the entire cross-sectional area and 
approximately half the length of the oil passage duct for bearing nº 2. There were no 
variations in intensity on the TC that could have suggested variation in the composition or 
block density along its length (Figures 56 and 57). 

 

Figure 56 - Result of TC performed on the oil delivery tube. A 2D section along the red 
plan is shown in detail. 

 

Figure 57 - 2D sections along the plans shown in Figure 56. 
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Considering what was prevised in the Operation and Maintenance Manual (OMM) RR 
M250-C20, which required that oil changes to be carried out every 600 hours or 12 months, 
whichever came first, and in comparison with the maintenance records contained of the 
available Engine Logbook, it was found that the calendar change interval was exceeded 
several times, as can be seen in Figure 58. 

 

Figure 58 - Engine oil change history (Calendar time given in months). 

It is observed that the Mobil 254 oil was used in 2003 and from 2009 on. Between 2004 
and 2008, the BP 2197 oil was used. This replacement does not cause problems, as long 
as the change is complete (that is, it is not recommended the mixture of these oils). 

Bearings nº 1, 2½, 3, 4, 5, 6, 7 and 8 had normal operating conditions. 

There was no evidence of irregular burning in the combustion chamber. All 
components, liner and case, showed a normal and uniform firing pattern, as well, no damage 
was found in the set of shield and stator blades, although the shield had a rough surface, 
probably due to material coming from the compressor rubbing (Figures 59 and 60). 

 

Figure 59 - “Liner” of the combustion chamber. 

 

Figure 60 - Shield, stators and combustion chamber case. 
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During the analysis of the turbine section, all stages of the turbine and set of stator 
blades were intact, showing no mechanical damage or signs of temperature extrapolation. 

There was soot all along the gases path and oil sludge in the oil collector on bearing 
nº 8. 

The turbine bearings were intact. The supports of the power and gases generator 
turbines were undamaged and with a normal operating appearance. The turbine shaft was 
connected and showed no warping or damage. 

Research was also carried out on the aircraft's alarm lights panel (Warning and Caution 
Lights) and on the engine oil pressure and temperature indication instrument (ENG OIL). 

The engine oil pressure and temperature indication instrument did not show signs of 
impact of the measuring pointers against the reading surface, and not being possible to 
determine their position at the time of the accident (Figure 61). 

 

Figure 61- There were no marks on the face of the dial indicating the impact of the hand. 

As for the panel of warning lights (Warning and Caution Lights), each lighting space 
(slot) was composed of two lamps, which were subjected to stereoscopic exams (Figure 62). 

 

Figure 62 - Each slot consisted of two lamps. 
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The identified positions from I to VIII and XI did not have a warning function, being 
called spare (Figure 63). 

 

Figure 63 - Overview of the Warning and Caution Lights panel. 

When observing the filaments of the lamps in the Warning and Caution Lights panel, it 
was found that both lamps in the IX-A / F Full Filter slots, X-Fuel Pump, XII-T / R Chip, XV-
Battery Hot, XVIII -Trans Oil Temp and XIX-Eng Out did not show filament rupture and had 
normal deformation caused by use (Figures 64, 65 and 66). 

 

Figure 64 - Normal deformation caused by the use of lamp filaments in slots IX-A / F Full 
Filter and X-Fuel Pump. 

 

Figure 65 - Normal deformation caused by the use of lamp filaments in slots XII-T / R 
Chip and XV-Battery Hot. 
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Figure 66 - Normal deformation caused by the use of lamp filaments in slots XVIII-Trans 
Oil Temp and XIX-Eng Out. 

It was observed that one of the lamps in the XIV-Trans Chip, XVI-Battery Temp, XVII-
Trans Oil Press and XX-Low Rotor RPM slots showed a filament rupture (Figure 67). 

 

Figure 67 - Slots that presented one of the two lamps with broken filament. 
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The two lamps in the slot referring to the XIII-Eng Chip position had their filaments 
broken with no sign of elongation (Figures 68 and 69). 

 

Figure 68 - L1 and L2 lamps in slot XIII-Eng Chip with broken filaments. 

 

Figure 69 - Details of the broken filaments of the L1 and L2 lamps in slot XIII-Eng Chip. 

All lamps in the panel showed deformation compatible with use, with no evidence of 
rupture with hot deformation. 

1.17 Organizational and management information. 

The company, considered small, was composed by two owners (the pilot, who died in 
the occurrence and his son), the GSO and the flight coordinator. 
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It also had another pilot, without a formal employment contract, to operate the 
Robinson R22 and R44 helicopters. The Bell “Jet Ranger” (helicopter of the occurrence) 
was operated exclusively by the pilot-owner and belonged to the company since 2003. 

In the last nine months, after hiring the new person responsible for the GSO, weekly 
meetings were held to discuss matters related to safety with the members of the company. 
The report of this person responsible for the GSO points out that he was present at the 
company every Tuesday; on other days, management was done remotely. 

The pilot-owner had changed the company responsible for carrying out the 
maintenance of the aircraft in 2017. In the perception of the GSO, the contracted 
maintenance company met what was expected from the work performed and determined by 
the operator. 

The company, in the last months of operation, had been performing about three and a 
half hours of monthly flight, alternating the aircraft. The pilot-owner was considered to be 
very focused on company matters and followed everything related to it, according to 
employees’ statements. 

The organizational climate was considered very good, due to the fact that there is also 
a family and friendship bond between the owner and the employees. 

According to information posted on the ANAC website, through a press release, the 
operator RQ Serviços Aéreos Especializados Ltd. he was authorized to provide Specialized 
Aircraft Services (SAE), which included aerial photography, aerial reporting, and aerial 
cinematography, among others in the same industry. 

The operational authorization to operate a public air service specialized in aero report, 
aero photography, aero cinematography activities had been renewed on 03JUL2015, for five 
years, in the decisions published in the Union Official Journal of 06JUL2015. 

The ANAC Note also stated that the company could only transport passengers, 
provided that the activity was unpaid and related to the specialized services for which it was 
authorized (Figure70). 

 

Figure 70 - Note published on 11FEB2019 on the ANAC website. 
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Also according to the Note, the RQ Serviços Aéreos Especializados Ltd. had been 
fined, in 2011, for offering the panoramic flight service, which could only be performed by 
companies and aircraft certified in the TPX – Air Taxi category, in accordance with RBAC 
135 . 

In order to operate in accordance with RBAC 135, it would be necessary that, in 
addition to the COA, issued on behalf of the certificate holder and the authorization to 
provide remunerated public air transport services for passengers or cargo, the operator had 
submitted a training program approved by the ANAC, which would ensure adequate training 
to perform the duties of each crewmember, among other obligations. 

The RQ Serviços Aéreos Especializados Ltd. did not have an approved operational 
training program and was not certified by the ANAC, according to the RBAC 135, and did 
not have authorization to provide remunerated public air transport services for passengers 
or cargo. 

The RQ Serviços Aéreos Especializados Ltd. website, at the time of the accident, 
offered the following services: aerial photographs, aerial shooting, aerial reports, air taxi, 
aerial searches, aerial inspections, weddings, panoramic flights, escorts, transportation of 
valuables and events (Figure 71). 

 

Figure 71 - Services offered at the RQ Serviços Aéreos Especializados Ltd. 
http://www.rqhelicopteros.com.br/. 

The company Zum Brasil, which operated in the corporate events sector, coordinated 
the landing authorization at the Royal Palm Plaza Helipad (SSQW) on 11FEB2019 for the 
passenger to disembark at 1300 (UTC) and to re-boarding at 1530 (UTC). 

The company Zum Brasil, through a press release, made the following statement: 

... ”For the displacement of the journalist […] to participate in a convention of a 
pharmaceutical laboratory in Campinas, Zum Brasil hired the RQ Serviços Aéreos 
Especializados Ltd., which had the Airworthiness Certificate and the aircraft Annual 
Maintenance Inspection in regular situation, according to the ANAC"... 

The air taxi service should be authorized and supervised by the ANAC and could only 
be provided by companies that met a series of requirements and demands that accredited 
them to provide the service in a legal and regular manner, in accordance with the RBAC 
135. 
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1.18 Operational information. 

On the day of the PT-HPG aircraft accident, the pilot arrived at the Campo de Marte 
Aerodrome, more precisely at the Marte Updates and Avionics Hangar, around 0945 (UTC), 
and went to prepare for the flight that would take place at 1100 (UTC). 

According to observers, the pilot performed the pre-flight of the aircraft, passed the 
flight notification and called the fuel company. 

At 1038 (UTC), fueling the aircraft started with JET A1 fuel, and at 1041 (UTC) fueling 
was completed. The total fuel supplied during refueling was 100 liters of aviation kerosene. 

The total fuel capacity of the Bell 206B model aircraft was 291.7 liters (77.06 US 
Gallons), and the usable fuel was 287.7 liters (76 US Gallons) (Figure 72). 

 

Figure 72 - Bell 206B fuel load capacity, Rotorcraft Flight Manual - Revision B-55 - 
06DEC2018. 

It was found that the average fuel consumption of the Bell 206B aircraft was 
approximately of 100 liters per flight hour. 

It was not possible to calculate the total amount of fuel that the aircraft had to perform 
the flights of 11FEB2019. However, no evidence was found that the available fuel was not 
sufficient to carry out the programmed routes. 

Since the amount of fuel existing before refueling was unknown, it was not possible to 
calculate the weights, both at SBMT takeoff, as well as at the time of the accident. However, 
no evidence was found, such as excess of passengers or cargo, to indicate that the aircraft 
was overweight and not balanced at the time of the accident. 

During the procedures that preceded the engine start (Engine Prestart Check), 
described in Section 2 of the Rotorcraft Flight Manual - Revision B-55 - 06DEC2018, it was 
necessary to accomplish several tasks and, among them, was to check the lights of the 
aircraft alarm panel lights, “Warning and Caution Lights - Test” (Figure 73). 

 

Figure 73 - Extract from the Engine Prestart Check, Rotorcraft Flight Manual - Revision B-
55 - 06DEC2018. 

The tasks described in the Engine Prestart Check procedure were to be performed 
before all aircraft engine starts. 

It is important to note that if any of the lights on the alarm panel (Warning and Caution 
Lights) were inoperative, the flight could not be performed. 
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The aircraft took off from SBMT at approximately 1120 (UTC) to the Bandeirantes 
Helipad (SDBH), São Paulo - SP, 6.8 NM away, and it landed at approximately 1128 (UTC). 

At about 1147 (UTC), after the passenger boarded, the aircraft took off from SDBH to 
the Royal Palm Plaza Helipad (SSQW), Campinas - SP, 44.4 NM away, where it landed at 
around 1215 (UTC) . 

After the passenger disembarked, the pilot took off from SSQW to the Campos dos 
Amarais State Aerodrome - Prefeito Francisco Amaral (SDAM), Campinas - SP, at about 5 
NM, where he landed at an Aerodrome square near a Maintenance Organization. 

According to information from the shop staff, the pilot reported that there was a light 
on the aircraft panel, but he did not specify which. 

The OM’s owner questioned whether the pilot would want to carry out maintenance, in 
order to be able to open a Service Order, which he declined. 

The owner of the OM also said that he had made the use of the hangar available for 
the maintenance to be carried out outside the headquarters by the WM HELICÓPTEROS, 
responsible for the last maintenance of the aircraft, if it was in the pilot's interest. 

The pilot spent approximately 45 minutes on the ground and with the engine fairing 
open, while waiting for the time to return to SSQW. At no time was the SDAM airport operator 
informed of the landing by the aircraft pilot. 

At 1340 (UTC), the aircraft landed on SSQW. The pilot disembarked, with the rotor 
spinning and boarded the passenger. At 1349 (UTC), the aircraft took off to SDBH. 

Just before 1405 (UTC), the PT-HPG aircraft started to be recorded by a security 
camera from the Rodoanel Mário Covas concessionaire, CCR Rodoanel, SP-021 Highway, 
Km 7, on a downward trajectory. 

A video analysis was performed, in order to obtain an estimate of the aircraft speed in 
horizontal displacement and, for this purpose; the aircraft length and video frames were 
used as a reference. Thus, the approximate speed obtained was of 60kt. 

The profile observed in the recordings of the security camera, regarding the horizontal 
speed and sink rate was compatible with the autorotation maneuver. 

The speeds with the lowest descent rate and maximum range of the aircraft in self-
rotation, according to the Rotorcraft Flight Manual, were, respectively, 52kt and 69kt. 

The autorotation procedure is required when the engine fails in flight (Figure 74). 

 

Figure 74 - Engine failure and autorotation, Rotorcraft Flight Manual - Revision B-55 - 
06DEC2018. 
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Near the landing, making a profile compatible with the autorotation profile, the aircraft 
collided with a truck moving perpendicularly (Figure 75). 

 

Figure 75 - Sketch of the occurrence site. 

The analysis of the images did not suggest any problem of controllability of the 
helicopter during the whole recording. 

The last two FAPs, related to the HMNT qualification revalidation exams, of the years 
2016 and 2018, brought the information that he performed the autorotation procedure 
satisfactorily. 

1.19 Additional information. 

On 17APR2019, the ANAC launched https://sistemas.anac.gov.br/voeseguro/, using 
VOE SEGURO – Air Taxi, through apps for mobile devices or electronic address (Figure 
76). 

 

Figure 76 - Visualization of the VOE SEGURO – Air Taxi consultation page, on the ANAC 
website. 

The VOE SEGURO – Air Taxi was an initiative of the Agency to try to curb the practice 
of clandestine air taxi. 
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The ANAC recommended to the user that, before hiring a chartered air transport, 
consult if the company was authorized to offer the expected service and if the aircraft could 
be used for this purpose. 

After researching the CENIPA website, , it was verified the existence of a Final Report 
103/CENIPA/2013, which occurred with the PR-DJC aircraft on 30MAY2013, where a 
passenger was hit by the main rotor of the aircraft after the commander left the aircraft with 
the engine running. 

Regarding the passenger boarding and disembarkation operation, the (RBHA) 91, in 
Section 91.102 (e), nº 2 and nº 3, valid at the time, established that: 

(e) No pilot in command of an aircraft may allow passengers to board or disembark 
his aircraft with the aircraft engine(s) running, unless *: 

(2) for a helicopter *, in addition to the applicable requirements of paragraph (f) (1) 
of this section, it is possible to stop the main rotor(s) or, if this is not possible, the 
engines are maintained idling and the height of the lower main rotor plane is sufficient 
to allow passengers to pass under it with a safety margin; and 

(3) the pilot in command takes responsibility for the operation and takes appropriate 
measures to ensure the safety of the operation *. 

(f) No pilot in command of an aircraft may allow his aircraft to be fueled with the 
engine(s) running (except APU's), unless the operation is conducted by the pilot in 
command in accordance with procedure established in the aircraft Flight Manual or 
in accordance with other procedures approved by the DAC. Additionally, 

(1) there cannot be a passenger on board. 

* our emphasis 

In addition, Law nº 7,565, from 19DEC1986, the CBA, in its Chapter III (Of Infractions), 
Art. 302, item II, letter S, established that infractions are attributable to airmen or aircraft 
operators, leave the aircraft with the engine running without a crewmember on board. 

1.20 Useful or effective investigation techniques. 

Nil. 

 ANALYSIS. 

It was a chartered flight, between the Bandeirantes Helipad (SDBH), São Paulo - SP, 
and the Royal Palm Plaza (SSQW), Campinas -SP, in round-trip legs, hired by the Zum 
Brasil Company, which operated in the Corporate Events Sector, to transport a passenger 
who would attend a pharmaceutical laboratory convention, in the city of Campinas. 

Although it was not possible to confirm the fuel and weight information, there was no 
evidence that the fuel available on the aircraft was not sufficient to carry out the scheduled 
flights or that the weight and balance may have contributed in any way to the event in 
question. 

However, the Operating Company did not have an operational authorization issued by 
the ANAC to carry out passengers transport, in the air taxi category, although it offered this 
service on its digital website. In 2011, the company had already been fined by the ANAC for 
offering services without proper certification. 

Thus, the pilot was not qualified to perform passengers or cargo non-regular public air 
transportation in the air taxi category, since, for this, he should have undergone an 
operational training program approved by the ANAC, under the terms of the RBAC 135. 

According to a press release, the company that hired the passenger transport service, 
even after the accident, believed that the Airworthiness Certificate and the Annual 
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Maintenance Inspection of the aircraft were enough to certify the operator's adherence to 
the standards, and the ability to provide the contracted service. 

However, passengers transportation for a fee could only be carried out by companies 
certified by the ANAC for a specific purpose and that met a series of regulatory requirements 
that accredited them to provide the service in a legal and regular manner. The provision of 
the air taxi service by the RQ Serviços Aéreos Especializados Ltd. could not be performed 
and it characterized a violation of the current regulations issued by the ANAC. 

Although it was reported by some interviewees that accepting work outside the 
company's EO was not the pilot's usual behavior, this had already occurred previously, as 
recorded in a notice issued by the regulatory agency. 

People close to the pilot-owner reported that the acceptance of this charter might have 
occurred due to financial issues, as the company was in low demand for jobs at the time, 
flying about three and a half hours a month, which worried the pilot-owner. 

This perception was reinforced by the behavior of the pilot-owner. It was reported that 
he worked on Saturdays, Sundays and holidays to cover financial obligations. He kept the 
office phone transferred to his cell phone on weekends, so as not to miss the opportunity to 
make new flights that might appear. 

In this context, it is possible that the Company's financial situation has fostered, over 
time, the adoption of attitudes and practices that differed from the rules and procedures 
prevised for air operations carried out by the Company. 

The flight started in SBMT with the initial transfer to SDBH, where the passenger was 
taken to the Royal Palm Plaza Helipad (SSQW), Campinas - SP. 

After leaving the passenger at the destination, the helicopter was transferred to SDAM, 
where there was an OM. According to its owner, the pilot mentioned that there was a light 
on the aircraft panel, without specifying which light was that. 

The owner of the shop claimed that he made normal protocol requirements to receive 
the aircraft, such as opening a Service Order, which resulted in the commander's refusal. 

At 1340 (UTC) the aircraft returned to SSQW. The pilot disembarked, with the rotor 
working, with no one at the controls of the helicopter, and boarded the passenger. At 1349 
(UTC), takeoff was made to SDBH. 

Although it did not influence the accident in question, the abandonment of the cabin 
with the rotors working to assist the passenger, during boarding, characterized a non-
compliance with the rules. 

As for the flight back to SDBH, the analysis of the video from the Rodoanel 
concessionaire's security camera allowed the aircraft horizontal speed to be estimated at 
approximately of 60kt. This value was compatible with the procedure required for aircraft 
with engine failure in flight and was among the lowest descent and maximum reach speeds 
during the autorotation maneuver. 

The images also made it possible to rule out the possibility of failures involving the 
controllability of the helicopter during the flight. 

Analyzing the images of the field investigation and the sketch, the Investigation Team 
inferred that the aircraft approached the grassy space between the two elevated runways of 
the Rodoanel, and perpendicularly to the marginal lane of the Anhanguera Highway (Figures 
31 and 32). 

The pilot was unsuccessful in this approach and ended up overcoming the probable 
intended landing site, having no option but to try to land on the marginal lane of the 
Anhanguera Highway. 
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Thus, it was found that there may have been an inadequacy in the use of the controls, 
which would have allowed the aircraft not to reach the chosen area during the autorotation, 
culminating with the attempt to land on the place where the accident occurred. 

The commander of the aircraft died as a result of injuries caused by the collision of the 
aircraft against the truck. The dosage of carbon monoxide found in his body characterized 
carbonization as secondary, that is, post mortem. 

Therefore, after analyzing the video images from the security camera, it was concluded 
that the flight profile was compatible with an autorotation and that hypotheses of failures that 
involved the helicopter's controllability during the flight were discarded, the research lines 
were directed to the powertrain. 

Thus, when analyzing the connection shaft between the Gearbox and the tail rotor 
(Figure 34), it was noticed that it was sectioned. The examinations concluded that the 
rupture occurred due to overload. 

The flexible blades had different aspects between the side referring to the tail rotor and 
the side referring to the freewheel exit (Figure 35), showing a possible locking of part of the 
shaft connected to the tail rotor and a continuous rotation of part of the shaft connected to 
the Gearbox and, consequently, the freewheel assembly. 

The fracture morphology of the connecting shaft rupture without helical deformation on 
the connection side with the tail rotor and with deformation on the output side of the Gearbox 
indicated that it was rotating at the moment of the collision with the truck. 

The rotation of the connecting shaft could indicate that the engine was working at the 
time of the collision or that, even with the engine inoperative, the freewheel system was 
maintaining the rotation of the shaft while the main rotor was spinning. 

Since the aircraft was carrying out a flight profile that suggested the execution of an 
autorotation, it is possible that, with the engine inoperative, the freewheel was correctly 
transmitting the turn between the main and tail rotors. However, in the face of an 
unsuccessful forced landing, the tail rotor would have collided with obstacles, causing it to 
lock up before the main rotor stopped. 

Such dynamics would explain the flexible blades present different aspects between the 
side referring to the tail rotor and the side referring to the freewheel exit and the morphology 
found in the section of the connection shaft between the engine Gearbox and the tail rotor. 

The fuel system and its components showed no discrepancies or indications that it 
worked abnormally, which ruled out its contribution to stopping the engine. 

The compressor section showed no signs of material ingestion. Likewise, the turbine 
section showed no mechanical damage or signs of having worked at abnormal 
temperatures. Its bearings, shafts, rotating blades and stator were shown to have a normal 
operating appearance, suggesting the absence of material ingestion by the compressor, 
eliminating the Foreign Object Damage (FOD) hypothesis. 

The stator and rotor vanes of the axial compressor did not present any deformations. 

A small loss of material was seen in the impeller of the centrifugal compressor in a 
small area in its diameter, not configuring ¼ of rotor rotation turn, in addition to a rubbing in 
the housing surrounding this compressor. This information allowed us to affirm that there 
was no rotation of the compressor shaft and that the engine had a mechanical lock before 
the moment of the collision with the truck. 

The Gearbox, connected to the compressor section, showed thermal damage in its 
lower external part, probably due to the fire of the occurrence, which is confirmed by the 
state of the burnt oil residues (sludge) found inside (Figure 52), locking its components. 
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The Gear Box module was considered a maintenance item on condition (OC). The 
repair service on the Gear Box module by the ATC company, for which the SEGVOO 003 
ATC 417/11 was issued, was considered the last record of maintenance intervention found 
in the available documentation. 

During the separation between the compressor section and the Gearbox, bearing nº 2 
was found broken and locked, with the ball separator fractured in several parts, in addition 
to the balls showing abnormal wear and ovalization. 

The bearing was a PMA component, with FAA approved design and production. 
However, it was not possible to identify, in the documentation obtained by the Investigation 
Team, when this item was installed and/or inspected on the SN CAC-30992F compressor. 

Stereoscopic examinations showed wear and loss of material in the external and 
internal tracks of bearing nº 2, probably due to having been subjected to work overload. 

Once the failure of bearing nº 2 was identified, efforts were directed towards the 
lubrication system responsible for its oiling and cooling. 

There was not enough oil in the lubrication system to collect and perform spectrometric 
analysis, due to the rupture of the lines. 

Continuing the analysis of the lubrication system, no foreign material dirt / wreckage 
was observed when inspecting the oil pressure filter element, as well as in its housing. 

The upper and lower Magnetic Chip Detectors, installed in the Gearbox, contained a 
significant amount of material, apparently ferrous, covered by an oily substance similar to 
gel. 

The X-ray fluorescence analysis (XRF) performed on the collected residues at the 
active ends of the auto switches revealed that the composition of the collected residues was 
consistent with the material of a common bearing. The analysis also detected traces of 
silver, which were compatible with the material used to cover the bearing separators (Figure 
51). 

The continuity tests on the fillings magnetic detectors confirmed that the resistance of 
the space at its ends was significantly less than the value specified for a clean detector, 
indicating electrical continuity, that is, the circuit was closed. In this condition, the Eng Chip 
light indication on the cabin's Warning and Caution Lights should be on. 

The tests carried out on the aircraft's Warning and Caution Lights panel lamps showed 
that the two lamps in the slot referring to the Eng Chip warning had broken filaments, 
presenting deformation compatible with use, not related to the impact. Thus, it was 
concluded that, even though the circuit was closed, the Eng Chip's warning was not ON at 
the alarm lights panel, at the moment of impact. 

The Team noted that, before each start, the pilot was expected to check the operation 
of the Warning and Caution Lights alarm lights. If any lamp did not light up during the test, 
or even if any lamp remained ON after starting, there would be a need for corrective 
maintenance action. 

As the aircraft was not equipped with flight recorders, it was not possible to verify 
whether the tasks described in the Rotorcraft Flight Manual, among which the task of 
checking the Warning and Caution Lights during the Engine Prestart Check, were performed 
by the pilot. 

Thus, it was not possible to specify the condition of the Eng Chip light when the Engine 
Prestart Check was performed, before the SDAM took off, taking into account that it was 
carried out in accordance with the recommendations in the checklist. 
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Another element of the lubrication system, verified in detail, was the oil delivery tube, 
which was visually inspected and residues of foreign material were observed in the hole 
responsible for supplying oil for lubrication of bearing nº 2 ( Figure 53). 

The low-pressure test and the examination performed using the scanning electron 
microscope confirmed the obstruction of the duct responsible for lubricating this item. 

Inspection using TC, which assessed the extent of the blockage in the passage of the 
oil jet, allowed us to conclude that approximately half the length of the passage duct was 
blocked, preventing the correct functioning of the lubrication system. 

Bearing nº 2 was not receiving lubricating oil from the plugged hole it was intended for, 
and possibly, it only received oil splashes from other lubrication points in the Gearbox. 

The results observed in the examinations, tests and researches allowed to conclude 
that the obstruction of the orifice that directed oil to the bearing n° 2 resulted in a deficient 
lubrication and later fracture, due to overload, without indications of fatigue in the material. 

It was possible to identify that the type of material present in the obstruction of the tube 
was basically composed of carbon. 

Bearing nº 2 failed due to insufficient flow of cooling and lubricating oil. As a result of 
this failure, bearing nº 2 no longer axially positioned the compressor rotor, allowing contact 
between the impeller and the compressor housing. The contact of the rotating part with the 
static part caused a drag in the N1 system and a disruption in the engine airflow, leading to 
loss of power in flight. 

During the investigation, it was not possible to locate and access all the maintenance 
records of the PT-HPG aircraft, being possible to consult only part of the information. 

The airframe and engine logbooks analyzed were outdated (Part I). The last 
registration had been made in December 2018 (Figure 6). 

So that the airframe and engine logbooks analyzed were updated, the last entry should 
have been made on 05FEB2019, in accordance with IS No. 43.9-003, Revision A, in force 
on the date of the accident. 

The Airframe Logbook, 02 / PT-HPG / 03, had its opening term dated 15MAR2003 and 
its closing date on 01DEC2012 (Figures 7 and 8, respectively) and the Airframe Logbook nº 
05 / PT-HPG / 12 had its opening term dated on the same day as 02 / PT-HPG / 03. Although 
the entire documentation of the aircraft was not made available, it would not be possible to 
have logbooks 03 and 04; therefore, the numbering sequence is inconsistent. 

In addition, there were signs of erasures on the inside pages of both logbooks, pages 
without identification and / or in disagreement with what was stated in the opening term. 

Such information raised doubts about all maintenance records for the PT-HPG aircraft, 
leading to the need of consulting the records made available by the ANAC and by different 
OMs that performed services for the operator. 

The consultation of the Log Cards allowed to identify that the compressor installed on 
the aircraft, SN CAC-30992F, had gone through Overhaul on 01JUL1988 (Figure 16). 

On May 8 and 9, 2017, the aircraft was considered “non-airworthy” when submitted to 
the VTE carried out by the ANAC. Among the non-conformities reported in the RNC, the last 
line of item nº 03 described that the 3,500-hour inspection of the SN CAC 30992F 
compressor was overdue. 

According to the record contained in the Engine Log, Part IV - Controlled Components 
Installation and Removal Records, the SN CAC 30992F compressor was removed for the 
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reason “Overhaul”, as it had reached 3,510.1 hours TSO, and the SN CAC 31284 
compressor it was installed with TSO 0.0h (Figure 22). 

After replacing the compressor and proving the correction of the non-conformity, the 
ANAC released the aircraft on 09AUG2017. 

However, seventy days after the aircraft was released by the ANAC, the SN CAC-
30992F compressor set was re-installed on the PT-HPG aircraft engine, by the OM WM 
Helicópteros and it was recorded on page 120/151 of the Engine Logbook that the 
compressor would be with 373.3 hours TSO (Figure 23). 

After the removal of the SN CAC 30992F compressor by the HBR Company, no record 
was found and / or presented that proves it had been submitted to another Overhaul after 
01JUL1988. 

Service Order No. 3408, issued by the maintenance organization WM Helicopters 
(Figure 24), also stated that the SN CAC-30992F compressor would be with 373.3 hours 
TSO. Attached to this OS, there was a copy of the record called Log Cards Part IV, page 3, 
which attempted to support the installation of the SN CAC-30992F compressor set on the 
engine and, consequently, its release for return to service of the aircraft on 18OCT2017 
(Figure 25). 

As described in the registration of this Log Card, presented by the WM Helicópteros, 
the OM ATC-Aeronaves Turbinas e Componentes Ltd., it would have performed the 
Overhaul on the SN compressor CAC-30992F on 08DEC2011 and, from that date on, its 
Overhaul time would start running again, that is, considering the manufacturer's 
maintenance program, it would have 3,500 hours until the next Overhaul. 

Also in the Log Card Part IV, page nº 3 of the compressor set, in the Remarks area, it 
was indicated the Work Order (W / O) nº 24177 for details of the works performed. 

When consulting the monthly report of services performed by the ATC Company 
(Figure 18), referring to December 2011, it was possible to identify that W / O 24177 referred 
to SEGVOO 003 ATC 414/11, which attested the return to service of the complete engine 
(SN CAE821758), while W / O 24179 referred to SEGVOO 003 ATC 417/11, and attested 
the return to service of the compressor module (SN CAC30992F), both after repair. 

No record was found in the copies of SEGVOO 003 No. ATC 00414/2011 (Figure 26) 
and SEGVOO 003 No. ATC 00417/2011 (Figure 17), which mentioned any Overhaul service 
performed by the Aeronaves Turbinas e Componentes Ltd. Company, on the SN 
compressor CAC30992F. 

The SN CAC30992F compressor module had undergone repair due to fillings and 
remained, after maintenance, with 3,136.8 hours TSO according to SEGVOO 003 No. ATC 
00417/2011, dated 09DEC2011 (Figure 17). 

The copy of the monthly report of services performed by the ATC Company, referring 
to December 2011, corroborated that the service performed by the maintenance 
organization was a repair completed on 09DEC2011, in the SN compressor module 
CAC30992F, documented by SEGVOO 003 ATC 417 / 11. 

When consulting the entry and exit control of items (Figure 27), dated 09DEC2011, 
from the ATC Maintenance Organization, it was possible to observe that the SN compressor 
module CAC30992F entered and left the company with 3,136.8 hours of TSO. 

Based on all information collected from the OM ATC-Aeronaves Turbinas e 
Componentes Ltd., it was possible to state that the SN CAC-30992F compressor module 
did not undergo Overhaul service in December 2011. 
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Thus, the reinstallation of the SN CAC-30992F compressor, without having passed 
through Overhaul, took the aircraft to the same “non-airworthy” condition found on May 8 
and 9, 2017, during the VTE, carried out by the ANAC (Figure 21). In addition, it was also 
not possible to conclude the reason why it was attested that the SN CAC-30992F 
compressor had 373.3h TSO, in OS 3408 and in the Log Card Part IV, page nº 3. 

Considering that the ANAC attested, during VTE, that the aircraft was not airworthy 
using the SN CAC-30992F compressor, it was clear that the operator and the OM, which 
reinstalled the component, could not claim to be unaware of the need to perform the 
Overhaul. 

In addition, according to the RR M250-C20 Operation and Maintenance Manual 
(OMM), engine oil changes should be carried out every 600 hours or 12 months, whichever 
comes first, but the maintenance records contained in the available Engine Logbook attested 
that the calendar interval for exchange was exceeded several times and for long periods of 
time. 

This inadequate maintenance of the oil system possibly led to the formation of a 
sediment block in the channel from which the jet of oil supply to bearing nº 2 would leave, 
which led to a condition of lack of lubrication, contributing to the failure of the engine in flight. 

In turn, if the manufacturer's maintenance program had been carried out, bearing nº 2 
would have been inspected and submitted to approval criteria when performing the overhaul 
of the SN CAC-30992F compressor module, according to manual M250-C20 Series Manual 
Overhaul, which would allow identifying the wear presented by bearing nº 2 and the 
deficiency verified in the lubrication system. 

Thus, regardless of whether the pilot ignored the result of the lamp test or failed to do 
so, conducting the maintenance actions described above demonstrates that there was an 
attitude of non-observance of important procedures for the decision to fly safely. 

In view of the scenario already exposed, it is possible that such an attitude was 
reinforced by the motivation that the pilot-owner would have in making the flight, considering 
the context of scarcity of jobs that his company was going through that year. 

Thus, the financial relevance of this chartered flight for the company, at that moment, 
may have had an influence on the decision of the pilot-owner to assume it, even if he does 
not have authorization for this type of service, and compromised his ability to critically 
analyze the conditions in which he would operate it regarding safety. 

In this scenario, the various aspects raised during the investigation revealed flaws in 
the organizational culture related to operational safety, from the sale of flights for which the 
company was not certified, to deficiencies in the maintenance processes. 

Thus, the company, throughout its operation, adopted conducts that generated 
unacceptable risk conditions for the activity, showing vulnerabilities that contributed to the 
accident. 

 CONCLUSIONS. 

3.1 Facts. 

a) the pilot had valid CMA; 

b) the pilot had valid HMNT Rating; 

c) the pilot was not qualified in that kind of flight (TPX – Air Taxi); 

d) the RQ Serviços Aéreos Especializados Ltd. had operational authorization to 
operate a public air service specialized in aerial reporting, aerial photography and 
aerial cinematography activities; 
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e) the RQ Serviços Aéreos Especializados Ltd. was not certified by the ANAC, 
according to RBAC 135, for paid passenger transportation (air taxi); 

f) the digital website of the RQ Serviços Aéreos Especializados Ltd. offered aerial 
photography, aerial filming, aerial reporting, air taxi, aerial searches, aerial 
inspections, weddings, panoramic flights, escorts, transportation of valuables and 
events; 

g) the Zum Brasil Company hired the RQ Serviços Aéreos Especializados Ltd. to 
transport a passenger between the Bandeirantes Helipad (SDBH), São Paulo - SP, 
and the Royal Palm Plaza Helipad (SSQW), Campinas - SP, in round-trip legs; 

h) the aircraft had a valid Airworthiness Certificate (CA); 

i) it was not possible to verify if the aircraft was within the weight and balance 
parameters; 

j) the airframe and engine logbooks records were outdated; 

k) the closing term for the Airframe Logbook No. 02 / PT-HPG / 03 and the opening 
term for the Airframe Logbook No. 05 / PT-HPG / 12 were dated 01DEC2017; 

l) there were erasures on the internal pages of Airframe Logbooks No. 02 / PT-HPG / 
03 and 05 / PT-HPG / 12; 

m)  it was not possible to specify the number of the Engine Logbook, due to the erasure 
in the identification of the number in the opening term. It was also observed that 
some pages were identified with the number 02, others with the number 03 and 
some without identification; 

n) it was not possible to locate and have access to all aircraft maintenance records; 

o) the weather conditions were favorable for the flight; 

p) the aircraft had flown 8 hours and 20 minutes after the last inspections performed 
on 06DEC2018; 

q) the aircraft was submitted to VTE, carried out by the ANAC, on 8 and 9 May, 2017; 

r) the aircraft was considered “non-airworthy” during VTE; 

s) the VTE Non-Conformity Summary described that the 3,500h inspection of the SN 
CAC 30992F compressor was overdue; 

t) the last Overhaul performed on the SN CAC 30992F compressor module was on 
01JUL1988; 

u) the SN CAC-31284 compressor was installed in the engine and the ANAC released 
the aircraft on 09AUG2017; 

v) seventy days after the aircraft was released by the ANAC, the SN CAC-31284 
compressor set was removed and the SN CAC-30992F compressor set was 
reinstalled; 

w) the M250 engine, which equipped the PT-HPG, allowed modular overhaul; 

x) the compressor module, SN CAC-30992F, underwent repair due to filings on 
09DEC2011; 

y) in the entry and exit items control, from 09DEC2011, of the ATC company, the 
compressor module entered and left the company with 3,136.8 hours TSO; 

z) the record on page 120/151 of the Engine Logbook presented the information that 
the compressor, SN CAC-30992F, was running 373.3 hours TSO; 
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aa) Service Order No. 3408, issued by the maintenance organization WM 
Helicópteros, presented the information that the compressor, SN CAC-30992F, was 
running 373.3 hours TSO; 

bb) attached to Service Order No. 3408, issued by the maintenance organization WM 
Helicópteros, there were copies of Log Cards; 

cc) according to the registration of Card Part IV, page nº 3, presented by the WM 
Helicópteros, the OM ATC-Aeronaves Turbinas e Componentes Ltd. would have 
performed an overhaul on the SN compressor CAC-30992F on 08DEC2011; 

dd) Card Part IV, page 3 of the compressor set, in the Remarks area, indicated Work 
Order (W / O) no. 24177 for details of the work performed; 

ee) W / O 24177 referred to SEGVOO 003 ATC 414/11; 

ff) SEGVOO 003 ATC 414/11 attested the return to full engine service after 
maintenance and did not refer to the overhaul of the compressor SN CAC-30992F; 

gg) SEGVOO 003 ATC 417/11 attested the return to service of the compressor module 
after repair and did not refer to the overhaul of the item; 

hh) the monthly report of services performed by the ATC Company, referring to 
December 2011, described the compressor module as REPAIRED in the “service 
performed” area; 

ii) no Overhaul record was presented or found on the SN CAC 30992F compressor 
module after 01JUL1988; 

jj) during the displacement of the aircraft between Helipads Royal Palm Plaza 
(SSQW), Campinas - SP, and Bandeirantes (SDBH), São Paulo - SP, an engine 
failure occurred in flight; 

kk) the displacement of the aircraft was recorded by security cameras on SP-021 
Highway, Km 7; 

ll) analysis of the cameras’ footage allowed to discard hypotheses of failures that 
involved the controllability of the helicopter during the flight; 

mm) the estimated ahead speed of the aircraft was of 60kt; 

nn) the aircraft speed and descending profile were compatible with the autorotation 
procedure; 

oo) there was a flat area at the top of the Rodoanel runways, compatible for landing 
on autorotation; 

pp) the approach was made to the marginal lane of the Anhanguera Highway, between 
the two elevated lanes of the Rodoanel; 

qq) during the landing attempt, the aircraft collided with a truck moving perpendicularly; 

rr) the post-accident analysis concluded that the connection axis between the Gear 
Box and the tail rotor had rupture, due to overload applied to the material; 

ss) the flexible blades presented different aspects between the side referring to the tail 
rotor and the side referring to the free wheel exit; 

tt) the fractures found in the connection axis between the engine Gearbox and the tail 
rotor had different morphologies; 

uu) the connection axis between the Gearbox and the tail rotor was spinning at the 
time of the collision with the truck; 

vv) bearing nº 2 was locked and the ball separator fractured in several parts; 
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ww) the balls of bearing n° 2 showed abnormal wear and were oval; 

xx) the fracture of this bearing occurred due to overload without any signs of fatigue in 
the material; 

yy) bearing nº 2 failed due to insufficient flow of lubricating oil; 

zz) the oil delivery tube was half the length of the oil passage duct for bearing No. 2, 
which was blocked; 

aaa) the maintenance records contained in the Engine Logbook attest that the 
calendar interval for changing engine oil has been exceeded several times and for 
long periods of time; 

bbb) the M250 - C20 Series Overhaul Manual provided that bearing nº 2 would be 
inspected and submitted to acceptance criteria during the Overhaul of the 
compressor module; 

ccc) the upper and lower magnetic particle detectors (Magnetic Chip Detectors) had 
a significant amount of ferrous material, covered by an oily substance similar to gel; 

ddd) the detectors' circuits were linked, that is, they were connected (electrical 
continuity); 

eee) the composition of the ferrous material collected in the Magnetic Chip Detectors 
was consistent with the material of bearing n° 2; 

fff)  the two lamps referring to the Eng Chip indication had their filaments broken at the 
moment of impact; 

ggg) all lamps in the Warning and Caution Lights panel showed deformation 
compatible with use, with no evidence of hot deformation; 

hhh) the tasks described in the Engine Prestart Check procedure should be performed 
before all aircraft engine starts; 

iii) the Engine Prestart Check prevised the check of the Warning and Caution Lights 
warning lights; 

jjj) the aircraft could not take off if one of the lights was on, or if any of them were not 
operating; 

kkk) the aircraft was destroyed; and 

lll) the occupant of the truck left unharmed and the occupants of the helicopter suffered 
fatal injuries. 

3.2 Contributing factors. 

- Control skills – undetermined. 

There may have been an inadequacy in the use of the controls, which may have 
caused the aircraft not to reach the chosen area during the autorotation, culminating with 
the attempt to land on the place where the accident occurred. 

- Attitude – a contributor. 

The conduct, by the operator, of the maintenance actions demonstrated that there was 
an attitude of non-observance of important procedures for the decision to perform a flight 
safely. 

In addition, the pilot disregarded the terms described in the RBAC 135 related to the 
air taxi mode, according to which he could not take this type of flight. 

- Organizational culture – a contributor. 
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The conduct presented at the company related to the use of the aircraft, as well as 
maintenance, reflected flaws in the organization's culture with regard to operational safety, 
since it was possible to observe a set of practices adopted that generated unacceptable 
risks for the execution of the activity. 

 

- Flight indiscipline – a contributor. 

The pilot-owner of the RQ Serviços Aéreos Especializados Ltd. performed a flight that 
went beyond the limits of the operator's authorization and for which he was not qualified. 

In addition, the pilot-owner operated the aircraft with the TBO of the engine compressor 
module expired, which made it non-airworthy. 

- Piloting judgment – a contributor. 

There was an inadequate evaluation by the pilot of the parameters related to the 
operation of the aircraft during the execution of the autorotation and landing maneuver, 
which contributed to the outcome of the occurrence. 

- Aircraft maintenance – a contributor. 

The reinstallation of the compressor module with the expired TBO, as well as the 
subsequent release of the aircraft for return to service, showed inadequacy of the 
maintenance procedures performed by the OM. 

Failure to comply with the maintenance program, particularly in relation to the calendar 
interval for changing the engine oil and reinstalling the compressor module with the expired 
TBO, demonstrated the non-adherence of the operator, who is primarily responsible for 
maintenance, in relation to the requirements of Continued Airworthiness, which contributed 
to this accident. 

- Motivation – undetermined. 

The financial return that the flight would bring to the company, in a time of shortage of 
contracted flights, may have motivated the pilot-owner to assume it, even though it was not 
certified for this. 

- Decision-making process – a contributor. 

The operational conditions in which the flight was performed, demonstrated that there 
was no critical analysis of the entire scenario involved, observing the possible risks and 
consequences inherent to the decision to execute it. 

- Organizational processes – a contributor. 

There was an inefficiency, both on the part of the operator and the maintenance 
organization, in monitoring and executing the maintenance processes. 

The operator was aware of the fact that installing the compressor module without 
performing the overhaul, as well as exceeding the oil change intervals, contradicted the 
maintenance program provided for the aircraft engine, thus making it “not airworthy ”. 

Likewise, the fact that the OM approved the return to service of the aircraft without 
proof of overhaul of the compressor module, contradicted the maintenance program 
prevised to the aircraft engine, since the helicopter would be “non-airworthy”. 

 SAFETY RECOMMENDATION. 

A proposal of an accident investigation authority based on information derived from an 

investigation, made with the intention of preventing accidents or incidents and which in no case 

has the purpose of creating a presumption of blame or liability for an accident or incident. In 
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addition to safety recommendations arising from accident and incident investigations, safety 

recommendations may result from diverse sources, including safety studies. 

In consonance with the Law n°7565/1986, recommendations are made solely for the 

benefit of the air activity operational safety, and shall be treated as established in the NSCA 3-13 

“Protocols for the Investigation of Civil Aviation Aeronautical Occurrences conducted by the 

Brazilian State”. 

Recommendations issued at the publication of this report: 

To the Brazil’s National Civil Aviation Agency (ANAC): 

A-030/CENIPA/2019 - 01                                       Issued on 10/29/2020 

Disseminate the lessons learned in this investigation, in order to alert pilots and operators 
of the Brazilian civil aviation about the consequences resulting from the non-compliance with 
the established in the Maintenance Programs of the manufacturers or approved by the Civil 
Aviation Authority. 

A-030/CENIPA/2019 - 02                                       Issued on 10/29/2020 

Disseminate the lessons learned in the present investigation, in order to alert the 
Maintenance Organizations about the consequences resulting from the non-compliance with 
the Maintenance Programs established by the manufacturers or approved by the Civil 
Aviation Authority. 

A-030/CENIPA/2019 - 03                                       Issued on 10/29/2020 

Work with the WM Helicópteros (COM nº 0304-05 / ANAC), in order to ensure that the 
maintenance services performed by it, occur in full compliance with the provisions of the 
Maintenance Programs prevised by the manufacturers or approved by the Civil Aviation 
Authority. 

A-030/CENIPA/2019 - 04                                      Issued on 10/29/2020 

Operate with the Civil Aviation System, aiming to prevent irregular conduct of non-regular 
public air transport in the air taxi mode. 

 CORRECTIVE OR PREVENTATIVE ACTION ALREADY TAKEN. 

Although this accident was not the reason that triggered the action by the ANAC, on 
17APR2019, it was launched, through apps for mobile devices or electronic address, 
https://sistemas.anac.gov.br/ voeseguro/, the VOE SEGURO - air taxi. This tool provides 
information about authorized companies and aircraft able to provide air taxi services. 

On October 29th, 2020. 


