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NOTICE

According to the Law n° 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 n°® 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.

2 0f 16




SYNOPSIS
This is the Final Report of the 19JUN2015 serious incident with the 1124A aircraft,
registration PR-STJ. The serious incident was classified as “System/Component Failure”.

During the en-route flight, the low-pressure light of the right engine hydraulic fluid
from the aircraft turned on and subsequently the left engine light as well.

After identifying problems in the hydraulic system, the crew decided to make an
immediate landing in SBSV.

The landing was normally done on runway 10; however, during the taxi to the parking
area, the aircraft left the taxiway and entered a grassy area.

The aircraft had minor damage.
All the occupants were unharmed.

An Accredited Representative of the Civil Aviation Authority - Ministry of Transport
(CAA-MT) — Israel (State where the aircraft was manufactured), was designated for
participation in the investigation.
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GLOSSARY OF TECHNICAL TERMS AND ABBREVIATIONS

(Brazil’s) National Civil Aviation Agency
Airworthiness Certificate

Aeronautical Accident Investigation and Prevention Center
Civil Aviation Authority - Ministry of Transport - Israel
Center of Gravity

Aeronautical Medical Certificate

Annual Maintenance Inspection

Indicated Airspeed

Instrument Flight Rules

Instrument Flight Rating — Airplane

Brazilian Airport Infrastructure Company
Quialification Type - Airplane Multi-Engine Land
Commercial Pilot Rating - Airplane

Airline Pilot Rating - Airplane

Part Number

Private Pilot Rating - Airplane

Brazilian Civil Aviation Regulation
Safety Recommendation
ICAO location designator - Campinas Aerodrome - SP

ICAO location designator - Recife Aerodrome - PE

ICAO location designator - Salvador Aerodrome - BA

Regional Aeronautical Accident Investigation and Prevention Service
Aeronautical Accident Investigation and Prevention System

Serial Number

Control Area - Salvador Terminal

Private Air Service

Universal Coordinated Time

Visual Flight Rules
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1. FACTUAL INFORMATION.

Model: 1124Al Operator:
Aircraft Registration: PR-STJ Infinity Participacdes Ltd.

Manufacturer: Israel Aircraft

Date/time: 19JUN2015 -0925 UTC |Type(s):

Location: Salvador Aerodrome - SBSV “System/Component Failure”
Occurrence vt ot A

Lat. 12°54°31”S Long. 038°19°21"W | Subtype(s):

Municipality — State: Salvador - BA Nil.

1.1 History of the flight.

The aircraft took off from the Recife Aerodrome (SBRF) - PE, to the Campinas
Aerodrome (SBKP) - SP, at about 0820 (UTC), in order to carry out a transport flight with 2
pilots and 3 passengers on board.

During the en-route flight, inside the Salvador Terminal (TMA-SV) and leveled on the
FL 320, the low-pressure light of the right engine hydraulic fluid from the aircraft turned on
and subsequently the left engine light as well.

After the crew verified that the main hydraulic pressure was in decline, it was decided
by the immediate landing in Salvador (SBSV).

The aircraft landed safely and cleared the runway, continuing in the taxi to the
parking area. Close to the taxiway "D", the aircraft lost the brakes and the control of the
nose landing gear, losing the line to the right. The commander turned off the engines;
however, the aircraft entered a grassy area, colliding the main landing gear right tire into a

concrete box.

The aircraft had minor damage and all occupants were unharmed.

1.2 Injuries to persons.

Injuries Crew Passengers Others
Fatal - - -
Serious - - -
Minor - - -
None 2 3 -

1.3 Damage to the aircraft.

The aircraft suffered damage in the main landing gear and in the hydraulic system.

1.4 Other damage.

Nil.
1.5 Personnel information.
1.5.1 Crew’s flight experience.

Hours Flown
Pilot Co-Pilot
Total 3.000:00 290:00
Total in the last 30 days 04:35 04:35
Total in the last 24 hours 01:05 01:05
In this type of aircraft 240:00 58:00
In this type in the last 30 days 04:35 04:35
In this type in the last 24 hours 01:05 01:05

6 of 16




N.B.: The Data on flown hours were obtained from the pilots.
1.5.2 Personnel training.

The pilot took the Private Pilot course - Airplane (PPR) at the A.H.V Escola de
Aviagdao, in 1985.

The co-pilot took the Private Pilot course - Airplane (PPR) at the Star Flight Escola de
Aviacéo, in 2012.

1.5.3 Category of licenses and validity of certificates.

The pilot had the Airline Pilot Rating - Airplane (PLA) and had valid Aircraft Technical
Quialification for the WW-24 type, Multi-Engine Land (MLTE) and Instrument Flight Rating
(IFRA).

The co-pilot had the Commercial Pilot Rating - Airplane (PCM) and had valid Aircraft
Technical Qualification for the WW-24 type, Multi-Engine Land (MLTE) and Instrument
Flight Rating (IFRA).

1.5.4 Qualification and flight experience.

The pilots were qualified and had experience in this kind of flight.
1.5.5 Validity of medical certificate.

The pilots had valid Aeronautical Medical Certificates (CMA).
1.6 Aircraft information.

The aircraft, serial number 300, was manufactured by Israel Aerospace Industries in
1980, and was registered in the Private Air Service (TPP).

The aircraft had valid Airworthiness Certificate (CA).
The airframe and engines logbooks records were updated.

The last inspection of the aircraft, the "200 hours + IAM type”, was performed on
08MAY2015 by Premium Jet shop, Maringad — PR, having flown 04 hours and 35 minutes
after the inspection.

The aircraft had a total of 8,061 hours and 30 minutes of airframe.
1.7 Meteorological information.
The weather conditions were favorable for the visual flight.
1.8 Aids to navigation.
Nil.
1.9 Communications.
Nil.
1.10 Aerodrome information.

The Aerodrome was public / military, administrated by INFRAERO and operated
under visual flight rules (VFR) and by instrument (IFR) in daytime and nighttime.

The runway was made of asphalt, with thresholds 10/28, dimensions of 3,303m x
45m, with elevation of 66 feet.

1.11 Flight recorders.
Neither required nor installed.

1.12 Wreckage and impact information.
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After missing the line to the right and entering a grassy area on the side of taxiway
"A", the main landing gear right tire collided into a concrete box.

The aircraft remained with part of its structure off taxiway "A" and left a trail of
hydraulic fluid on the asphalt.

Figure 1 - Marks of the hydraulic fluid of the aircraft in the taxiway.

1.13 Medical and pathological information.
1.13.1 Medical aspects.
Nil.
1.13.2 Ergonomic information.
Nil.
1.13.3 Psychological aspects.
Nil.
1.14 Fire.
There was no fire.
1.15 Survival aspects.
Nil.
1.16 Tests and research.

During the Initial Action, it was verified that a hydraulic pump hose of the right engine
was pierced, causing the leakage of the hydraulic fluid in-flight
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Figure 3 - Damaged right engine hydraulic pump hose.

It was also noted that the protective cover of the hydraulic pump hose of the right
engine was degraded. When the protective cover was removed, it was verified the
perforation in the hose.

Figure 4 - Protective cover of the pump hose.

9 of 16




Figure 5 - Perforation in the pump hose.

When checking the operating conditions of the hydraulic pump hose, a friction
between the component and the “nipple” has been identified in the right engine housing.

Figure 6 - Friction point between the “nipple” and the right engine hydraulic pump hose.

The hydraulic pump hose did not have a component identification plate stating the
Part Number (PN), model, manufacturer, date of manufacture, and standard technical
order number. There was no record of maintenance intervention in this component.

On 08MAY2015, the aircraft had completed a periodic maintenance of the 1AM type
at the Premium Jet shop, at which a 200-hour type inspection was also carried out.

The Aircraft Maintenance Manual provided that during the 200-hour inspection all
hydraulic hoses should be visually checked for friction, leakage, anchorages and safety
conditions.

When examining the 200-hour inspection documentation, the hydraulic hoses check
service was noted as performed by the shop. However, no friction points were identified
from the hydraulic engine hose of the PR-STJ aircraft’s left engine.

On a subsequent visit to that shop, there was another aircraft of the same model
whose inspection was in progress. Friction points were also observed in this aircraft’s
hose, in the same position as the hose that collapsed in the PR-STJ aircraft.

Research in the system concluded that hydraulic fluid leakage occurred because of a
perforation on the right engine hydraulic pump hose. The scenario would be a
consequence of friction between the component and the “nipple” in the right engine
housing.
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During the investigation, it was found that, in some cases, the hydraulic pump of the
engine was decoupled from the aircraft, being driven by an electric engine used for the

generation of hydraulic energy.

This was done when the components were tested for performance, or actions to heal
hydraulic problems outside specialized shops, or in shops that did not perform hydraulic

test with oil that was compatible with that of the aircraft system.

This could cause a change in the positioning of the hydraulic pump hoses, generating
friction at some point in their extension if they were not installed and fixed in accordance

with the original position.

Figure 7 - Hydraulic pump hose friction points from another aircraft of the same model.

=

| i P
Figure 08 - Hydraulic pump hose friction points from another aircraft of the same model.

1.17 Organizational and management information.
Nil.
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1.18 Operational information.
The aircraft was within the weight and balance parameters.

According to the crew, on the day of the occurrence, the aircraft was normally
prepared for the transportation of passengers between Recife and Campinas. The takeoff
and the climb until level 320 occurred as planned.

With approximately 55 minutes of flight, en route and within the TMA-SV, the
commander checked the low pressure light of the right engine hydraulic fluid. In the
sequence, the same light from the left engine of the aircraft turned on.

Emergency checklist procedures were performed and it was decided for the
immediate landing on SBSV. At that time, the main hydraulic pressure indicator reported
that the pressure was declining.

After requesting to the ATC to land in Salvador, the aircraft was checked for
approach to runway 10. The crew normally prepared the airplane for landing.

According to the crew, the touch on the ground and the run after landing occurred
safely, using the reverse and the brakes to control the speed of the airplane.

The commander stated that he was able to use the directional control of the tailskid
to clear the runway in use and join taxiway "A". Even with a hydraulic stop, the pilot
decided to continue taxiing with reduced speed.

The intent of the crew was to take the plane to the general aviation patio of the
Aerodrome, but near the taxiway "D", the commander lost the brakes and the control of the
tailskid.

The aircraft missed the line to the right, and even after the commander turned off the
engines, it entered a grassy area, colliding the right tire of the main landing gear into a
concrete box. The plane stopped with part of its structure off the taxiway "A".
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According to the Aircraft Manual, when the low-pressure hydraulic fluid light on the
alarm panel was turned on, this indicated a failure in the main hydraulic system.

The emergency checklist provided the following actions in case of failure of the main
hydraulic system:

1) Turn off the anti-skid switch,
2) Check the distance required for the landing, according to the weight of the aircraft;
3) Lower landing gear by emergency system;
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4) The emergency brake operation is energized by the emergency hydraulics when
the landing gear is extended. Failure of the main hydraulic system allows operation of the
emergency brake by increasing pedal travel,

5) Increasing pedal travel is normal. Do not pump the brake pedals; apply them
gradually until maximum braking till the aircraft stops.

1.19 Additional information.

The aircraft's hydraulic system consisted of a main system, an emergency system
and a hydraulic pressure indicating system. The main hydraulic system provided a
regulated pressure of 2000 = 50 PSI for normal operation of the main landing gear and the
tailskid, wheel brakes and engine reversers. The fluid in the emergency system provided
hydraulic pressure between 800 and 1,000 + 50 PSI for the emergency braking system
(including the parking brake).

Hydraulic fluid was supplied by the main pumps when the engine was running and by
an electrically driven emergency pump from an air-pressurized reservoir.

Two hydraulic pumps installed, one on each engine, drained the hydraulic fluid
through shutoff valves that provided pressure to the main hydraulic system. If either pump
or engine failed, the other could supply the pressure required for system operation.

The pressure lines and pump supply from the left engine had fast disconnectors for
use on the ground by a hydraulic power unit (hydraulic test).

The pressure lines of both pumps were connected to a common line via the one-way
valve (retention), thus preventing return flow in the event of pump failure or engine
shutdown.

A vertical tube into the hydraulic reservoir supplied the fluid for the emergency brake
system. An electrically driven pump provided the pressure of the emergency system. For
the operation of the emergency pump, the main electric bar through the 10-amp
emergency pump circuit breaker, located on the top panel, supplied electric power.

The emergency pump engine was running when the main landing gear was out of
position - locked on top - and the emergency system pressure was below 800 PSI.

The Aircraft Manual reported that in the event of failure of the main hydraulic system,
engine reversals, lowering of the landing gear by the normal system, anti-skid, directional
control of the tailskid and braking by the normal system would be lost.

There was no information on the maximum amount of emergency brake actuations
during a failure of the main hydraulic system.

The Brazilian Civil Aviation Regulation (RBAC) 21, in force at the time of the
occurrence, prescribes in item 21.607 that any aeronautical product approved in a
standard technical order should have a component identification (plate) informing the Part
Number (PN), model , manufacturer, date of manufacture and standard technical order
number. The RBAC 45 also established conditions regarding the marking of Approved
Aeronautical Products. The collapsed hydraulic pump hose, as it was found, did not meet
the established requirements, since it did not have the proper identification.

1.20 Useful or effective investigation techniques.
Nil.
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2. ANALYSIS.

After the occurrence, it was observed that a hose of the hydraulic pump of the right
engine was perforated, reason for which the leakage of the hydraulic fluid in flight occurred
and subsequent loss of pressure of the system.

The degraded condition of the hose could be a result of the friction between the
component and the “nipple” in the right engine housing. The hypothesis was reinforced
when friction points were observed in the same hose of another aircraft of the same
model.

The Maintenance Manual prescribes that during the last inspection of the aircraft
(200 hours) all hydraulic hoses should be visually checked for friction, leakage,
anchorages and safety.

The hypothesis that the maintenance intervention was performed incorrectly was
raised because the friction in the hydraulic pump hose was not identified in a timely
manner during the 200-hour inspection.

With the main hydraulic system damaged, the emergency hydraulics supplied the
aircraft during landing, but according to the Aircraft Manual, the loss of directional control
of the beak and main braking was expected.

The emergency checklist prescribed that the crew should gradually apply the pedals,
achieving maximum braking until the aircraft stops. A maximum number of emergency
brake actuations was not scheduled.

There was a misjudgment of the situation when deciding to continue in the taxi with
the failed main hydraulic system, as there was no guarantee of emergency brake
operation. In addition, the maintenance of the aircraft's trajectory was compromised, since
the directional control of the tailskid was not operating.

After touching the ground, what was predicted in the manual would be gradually
apply the emergency brake until the airplane stops completely. With the aircraft stopped
after applying the parking brake, the engines would be switched off and the aircraft would
be removed from the runway with the aid of a trailer (tractor or tug) to the desired location.

Due to the fact that the right-hand hydraulic pump hose does not have a component
identification plate stating the Part Number (PN), model, manufacturer, manufacturing date
and standard order number, and there was no service maintenance on the component, it
was not possible to confirm the origin of the hose.

3. CONCLUSIONS.
3.1 Facts.

a) the pilots had valid Aeronautical Medical Certificates (CMA);

b) the pilots had valid Aircraft Technical Qualification;

c) the pilots were qualified and had experience in that kind of flight;

d) the aircraft had valid Airworthiness Certificate (CA);

e) the aircraft was within the weight and balance parameters;

f) the airframe and engines logbooks records were updated;

g) the weather conditions were favorable for the visual flight;

h) the aircraft took off from SBRF to SBKP with 03 passengers on board,;
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i) On level 320, inside the TMA-SV, the low-pressure light of the right engine
hydraulic fluid from the aircraft turned on and subsequently the left engine light as
well;

J) the crew decided to make an immediate landing in SBSV,
k) the landing was performed safely in SBSV'’s runway 10;
[) the aircraft cleared the landing runway and proceeded through the taxiway;
m) during the taxi, the aircraft lost the line to the right and entered a grassy area,
n) there was the collision of the main landing gear right tire into a concrete box;
0) the aircraft suffered minor damage; and
p) all occupants were unharmed.

3.2 Contributing factors.

Piloting judgment — a contributor.

The crew did not correctly evaluate the situation when deciding to continue in the taxi
with the aircraft presenting failure of the main hydraulic system, since the directional and
braking control lost performance, as provided in the Manual, besides the emergency check
list prescribes the gradual use of the brake until the aircraft stops.

- Aircraft maintenance — a contributor.

The friction between the pump hose and the “nipple” of the right engine housing was
not identified during maintenance operations on the aircraft's hydraulic system.

- Managerial oversight — a contributor.

The follow up of the maintenance procedures in the pump hose of the right engine
hydraulic system was not adequate, since the existing friction was not identified in a timely
manner.

4. SAFETY RECOMMENDATION.

A measure of preventative/corrective nature issued by a SIPAER Investigation Authority
or by a SIPAER-Link within respective area of jurisdiction, aimed at eliminating or mitigating
the risk brought about by either a latent condition or an active failure. It results from the
investigation of an aeronautical occurrence or from a preventative action, and shall never be
used for purposes of blame presumption or apportion of civil, criminal, or administrative liability.

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):
IG-091/CENIPA/2015 - 01 Issued on 10/05/2018

Acting with Infinity Participacbes Ltd. (aircraft operator) in order to ensure that the
company reinforces to its pilots the basic knowledge of the aircraft's hydraulic system,
especially in emergency situations.

IG-091/CENIPA/2015 - 02 Issued on 10/05/2018
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Acting in conjunction with the Premium Jet shop to ensure that the follow-up and execution
of maintenance interventions on the 1124A aircraft comply strictly with the manufacturer's
Maintenance Manual, with greater emphasis on identification and correction of hose
positioning located inside the engine nacelle.

IG-091/CENIPA/2015 - 03 Issued on 10/05/2018

Acting in conjunction with the Premium Jet shop to ensure that in the execution of
maintenance interventions on model 1124A aircraft, the requirements established in RBAC
21 and RBAC 45 are met, in relation to the marking of Approved Aeronautical Products
and also to the conditions in the Maintenance Manual prepared by the aircraft
manufacturer. Giving greater emphasis on the hydraulic hoses located inside the engine
nacelle.

5. CORRECTIVE OR PREVENTATIVE ACTION ALREADY TAKEN.
Nil.

On May 10™, 2018.
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