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GENERAL INFORMATION

Occurrence :

ACCIDENT

Type and model of aircraft :

Parachute Black Hawk 265

Aircraft registration marks:

Not applicable

Aircraft commander :

Student skydiver

Flight organizer :

Aeroklub Warszawski

Aircraft user :

Aeroklub Warszawski

Aircraft owner :

Aeroklub Warszawski

Place of the incident :

Chrcynno near Nasielsk

Date of the incident : 25 June 2009; 14:22 hrs LMT

Damage to the aircraft ; minor
Injuries to persons : fatal
SYNOPSIS

On 25 July 2009, a student skydiver left CessndB24ifplane at FL 133. It was her
21st parachute jump in life. After separation frone airplane at estimated altitude
about 300 - 200 meters she was observed by sqwersbns present in the area. She
was seen as falling down with a closed parachutdoly noticed opening a parachute
during the observed portion of the fall. Observatus the final portion of the student
fall (approximately below 100 m) was obstructed tibges. The student skydiver
collided with the ground about 850 meters from mhenifest, suffering death on the
spot.

Investigation of the occurrence was conducted iy SCAAI Investigating

Team in the following composition:

Tomasz Kuchciski - Investigator-in-Charge;
Agata Kaczyska -Team Member;
Bogdan Fydrych -Team Member;
Jacek Roy ski -Team Member;
Ryszard Rutkowski -Team Member;

Stanis aw urkowski -Team Member;

During the investigation, the SCAAI determined thkowing causes of the air
accident:

1. Failure to open main canopy by the student sleydvecause of unknown reasons;
2. Failure to open reserve canopy by the studejtisir because of unknown reasons.
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3. Malfunction of AAD which resulted in failure to ctite closing loop of the
reserve canopy container.

The State Commission on Aircraft Accident Invedima taking into account the
evidence gathered during the investigation, thé égublishing Service Bulletin SB
AMMOO050910/4 by the ,Argus” AAD manufacturer, andfarmation of the
manufacturer concerning quality improvement of thaters, have made one safety
recommendation.

Commission Comment:

Taking into account the findings contained in thisreport, it should be noted that
persons practicing parachute jumps should, in accatance with applicable
procedures open main canopy, or if necessary reservcanopy at appropriate
altitude, and AAD should be treated only as a baclp device.
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1. FACTUAL INFORMATION.
1.1. History of the occurrence.

On 25 July 2009, at the airfield Chrcynno neari&lsls the student skydiver
participated in parachute jumps organized by AerokVarszawski. Upon arrival at the
airfield, she met with an instructor who trained rethe previous jumps, and agreed
that the instructor would be supervising her jungtso on 25 July 2009. Then the
student skydiver was entered on the list of paudiots of the 1D flight of an airplane.
During preparation for the jump, the instructorcdissed with the student her task
(AFF-8), which covered exit from the aircraft, silaing opening of the main canopy,
and then perfecting a belly down fall and perfognleft and right rotations by 90
degrees in the horizontal plane. Parachute opewarsgplanned at the height of 1500 m,
but not lower than 1300 m.

The student took parachute from packing room anditpan. The instructor
verified the correctness of parachute and AAD msgttiThe AAD was set in the
"Novice" mode. The student set an analogue altintetézero” in the presence of the
instructor. Then the student, along with the ottensons scheduled for the flight No 10,
went to the airplane. According to the opinion cany persons the behavior of the
student, both on land and in the airplane did maiate from normality. During climb,
the student and the instructor compared indicatafnheir altimeters. The instructor
did not notice significant differences between them

The student left Cessna 208B airplane with reafistn marks N-854BF on FL
133. According to the records in her personal loghdt was 21 parachute jump in her
life.

According to the findings of the Commission, uestimated height about 300 —
200 m AGL the student was not observed either flammd or from the air. When the
student reached height about 300 - 200m AGL, wieepresent in the area of manifest
noticed that she was falling in a belly down pasitivith a closed parachute. Some of
those witnesses noticed that she completed a padiation or rotations in the
horizontal plane. Nobody noticed opening a paraeftliring the observed portion of
the fall. Below the altitude of about 100 m the ervation was obstructed by trees. The
student collided with the ground about 850 m fréwva mmanifest, suffering death on the
spot.

Upon arrival at the accident scene the SCAAI Ingasing Team found the student
skydiver lying face down, with her right hand irethrea of stomach and the fingers
clenched around the main canopy pilot chute. Thie @@nopy container was closed by
a pin inserted properly, part of the bridle was emthe right side flap of the main
canopy container, the reserve canopy container apas, and the AAD cutter was
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ejected from the flexible holder situated on thepflof the reserve canopy container.
(Photo 1).

Photo 1. Outer part of cover.

- Green arrow points the opened container of thermaseanopy;
- Blue arrow points AAD cutter ejected from the tidxiholder;
- White arrow points the pin closing main canopy eamgr;

- Yellow arrow points a part of the bridle situatedder side flap of the main canopy
container.

The reserve canopy was outside of the containetialha pulled out of the free bag.
The reserve canopy lines were situated in the @xike student’s body. The lines were
completely stretched. The reserve canopy slideriwdts highest position. The bridle
was wrapped around lines near to canopy base. Uitieef part of the bridle turned
about 45 degrees left from the direction of lined @anopy. The reserve canopy pilot
chute was not damaged, and its spring was not édapphe reserve canopy did not
seem to be inflated even partially during the jufihoto 2).
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Photo 2. Reserve canopy partially pulled out obg Bnd lines wrapped by bridle.

AAD cutter was in its closed position what indiachtéhat AAD had been activated.
The cutter was ejected from the flexible holderckhivas situated next to the grommet
of the flap of the reserve canopy container (PI3)to

Photo 3. AAD cutter. White arrow points a holeha tutter body closed by knife.
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Reserve canopy container closing loop was sepa(Btesto 4 and 5). The upper part
of the loop was still on a pin. Photo 4 shows a&alr and the rigger seal label. The
investigators attention was drawn to the frayedregsdof the loop.

Photo 4. Pin of the reserve canopy operiithoto 5. Lower part of the closing loop.
handle and upper part of the closing loopGreen arrow points irregular,frayed

Green arrow pointsfrayed ending of theending of the separated closing loop
separated closing loop

Pin of the reserve canopy opening handle was natt (sthoto 6). The picture was
taken after removal of the upper part of the sepdralosing loop.

Photo 6.Pin of the reserve canopy opening handle.
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Both - main canopy cut away handle and reserve pyanpening handle were not
pulled out (Photo 7).
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Photo 7. Back part of the harness/container. Vesiblain canopy cut away handle (white
arrow) and reserve canopy opening handle (yellovow) - both not pulled out.

The LCD on the control panel of "Argus" AAD was daged, but on the side part of the
display there was a flashing sign (Photo 8).

U} iTy; e I
: R Fs 5] }}-“11.,!_}_3"’”-"'}}i-‘-’}}.s-.'!]}_'l

11 ‘."i.'-.‘s_I‘Ff‘.-‘:‘.'f."i'_!i.':_‘i,‘i'-.!gﬂi1._‘,113‘.mﬁm&%m’hm‘m!_11;*}1,\3.6_11,1_1’3;1\_&;31‘-‘*—.@.,;'.,_,,.,,-,-;.\‘.5'»'_
THE L B A LA E R EREERLELRRERER DR LT
W

Photo 8. LCD damage. Blue arrow points a flashiiggs

FINAL REPORT Page9 of 43



State Commission on Aircraft Accident Investigation
Parachute Black Hawk 265; 25 June 2009; ChrcynearriNasielsk

The student’s helmet, in which she performed thepguwas found approximately
1,5 m from her body.

1.2. Injuries to persons.

Injuries Crew Passengers Other persons
Fatal 1 - -
Serious - - -
Minor - - -

1.3. Damage to aircratt.

Only AAD LCD was damaged during the jump.
1.4. Other damage.

None.
1.5. Personnel information (crew data).

On the day of the accident the student skydifemale, aged 2erformed 21
parachute jump in her life. The first 5 jumps sleefgrmed in the Armed Forces. Then,
in 2008 she started parachute training with AFFhoet In 2008 she performed 9 jumps
according to Aeroklub Warszawski Parachute Traifinggram — tasks AFF-1 - AFF-7.
In 2009 she performed jumps according to tasks AF&nd AFF-8. Theoretical
knowledge check passed on 29 April 2009, validnenday of the accident.

The student skydiver had a medical certificate €&svalid on the day of the accident.

The instructor - male, aged 4das a licensed commercial parachute jumper
with PJIR (static line), AFF, and Tandem ratingee Ticense and ratings were valid on
the day of the accident.

The instructor had a medical certificate Classa®idwon the day of the accident.

The rigger - male, aged 3®ho performed maintenance of the parachute systach
a certificate of aircraft maintenance with paraeh#ting (as a system). The certificate
of qualification and rating were valid on the ddyttee accident.

The rigger had a medical certificate Class 3, vatidhe day of the accident.

A male who packed the main canopy for the jump was éito pack main canopy
for jump.
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1.6. Aircraft information.

Back-back parachute system. Main canopy openintesys- bottom of container
(BOC). Parachute suitable for parachute training.

Type Quest DQ Smart 250 Argus Black Hawk 265

Manufacturer Atmosphere | Aerodyne Research Aviacom SA Parachute
Gear Inc. Laboratories Inc.

Serial number 1428 251626 0 707021 16202

103245

Date of March, 2007 3 November, 20056 July, 2607 26 April, 2002

manufacture

Certification 1 October, 2009 1 October, 2009

for jumps:

According to SCAAIl estimation, load of the main darreserve canopies
recommended by manufacturers was not exceeded.

Parachute system was properly maintained by psrseith appropriate
qualifications.
The student was equipped with an analogue Baltgoeder.

1.7. Meteorological information.

a. The accident site was in a high pressure area. @snpe 20,2, surface wind 3
m/s from 240 direction. QNH calculated for Legiormtown (located about 18 km
South of Chrcynno): 1012,5 hPa. QNH from SYNOP fak2c00 UTC (14:00 LMT)
for EPWA was 1012,6 hPa. QFE calculated for Chroy®99,65 hPa.

b. Meteorological conditions were appropriate for perfing training parachute jumps
and had no influence on occurence and course @dtident.

1.8. Aids to navigation.
Not applicable.
1.9. Communications.
Not applicable.
1.10. Accident site information.

The student collided with the ground about 850 mseti®m the “manifest”. The fall
place was situated 112 m above the sea level. @@oed of the place: N 834’ 29,5” ;
E 02951 12,9,

1.11. Flight recorders.

Some parameters of the jump were recorded in thgusA AAD memory.

! The date of manufacture relates to AAD procesaitig The cutter was labeledgn 07 that is January
2007.
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1.12. Wreckage and impact information.

a. On the basis of the nature and location of injuitesan be assumed that the
collision with the ground ocurred in the flat pasit, by the front part of the body,
l.e. chest and abdomen, with a slight tilting af thunk on the right side and a small
tilt of the head towards the ground.

b. The collision with the ground occurred at a verghtgpeed.

c. It can not be excluded that after hitting the gbthere was a slight forward move
of the body, for example, after rebound from thaugd.

1.13. Medical and pathological information.

a. The cause of the student death was extensive damaige vital organs of the body
resulting from hitting the ground.
During autopsy no lesions were found.

c. Medical examination showed that the student was umater the influence of
alcohol or psychoactive drugs.

1.14. Fire.
Not applicable.

1.15. Survival aspects.

The student died at the scene.

1.16. Tests and research.

Visual inspections of the accident site and theagiaute system were conducted. An
analysis of the student’'s training process docuatem, medical documentation,
organization and course of the jump was conducikeé. AAD was red out and its
operation tests were conducted at the manufactocation. Tests of the cutter and
closing loop of the reserve canopy were conduateithé Central Forensic Laboratory
of the Polish Police. Ground operation tests of A& its components and assemblies
were conducted. Ground trials of the parachuteegsysits parts and subsystems were
carried out. The materials from the District Pragec of Pu tusk were used.

1.17. Organizational and management information.

Student was trained according to Aeroklub Warszawskachute Training Program
approved by the Civil Aviation Office. No deficiers were found in the training
process.

On 9 March 2010, State Commission on Aircraft AeaidInvestigation published
Interim Report on this occurence.

On 19 March 2010, the President of the Civil AwaatiOffice, on the request of the
State Commission on Aircraft Accident Investigatismspended the use of “Argus”
AAD.
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On 5 September 2010 ,Argus” AAD manufacturer issiBsuvice Bulletin SB
AMMOO050910/2, requiring mandatory replacement & thutters manufactured before
September 2007. The replacement deadline was dedméhe day of the next repack of
the reserve canopy but not later than 31 Decen®ld.2

Taking into account Bulletin SB AMMOO050910/2 andsasance of the
manufacturer to SCAAI concerning cutters qualitypiovement, on 8 October 2010
State Commission on Aircraft Accident Investigatiomcommended to the President of
the Civil Aviation Office to consider withdrawal @uspension of the use of ,Argus”
AAD. At the same time the Commission recommendeddatory replacement of the
cutters manufactured prior to September 2007 inAjus” AAD to be used in the
future.

On 7 December 2010 , Argus” AAD manufacturer issoghdatory Service
Bulletin SB AMMOO050910/3, which extended the perfod mandatory replacement of
the cutters to the first repack of the reserve pgradter 31 March, 2011.

On 13 March 2011 the Civil Aviation Office issuddworthiness Directive No
SP-0001-2011-D, which renewed , Argus” AAD use susfsal previously by
Airworthiness Directive No SP-0002-2010-D.

On 5 April 2011 ,Argus” AAD manufacturer issued noory Service Bulletin SB
AMMOO050910/4, which withdrew mandatory replacemefithe cutters placed below
the pilot chute of the reserve canopy. Mandatoplacement of the cutters placed
above the pilot chute remains in effect accordinBulletin No SB AMMO050910/3.

1.18. Additional information.

The following organizations were informed aboutithrgght to acquaint with the
Draft Final Report:

- Training Organizer — Aeroklub Warszawski;

- Instructor, who supervised the jump of student slesl
- Rigger, who assembled the parachute system;

- Rigger, who serviced the parachute system last time
- Aviacom company, manufacturer of “Argus” AAD.

None of the entitled (persons or institutions) eisad the right to become acquainted
with the Draft Final Report, therefore it was assdnthat no comments to the Report
were made.

1.19. Useful or effective investigation techniques.

Examination of the mechanism separating fibershef ¢losing loop of the reserve
canopy container was conducted to determine thsecafifailure to open of the reserve
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canopy. Comparative metallographic tests of cutigese also performed - cutter
secured at the scene and comparative cutters. d$te were conducted with the
methods previously recognized and applied, buttler first time in Poland in the
parachute accident investigation. The tests weralucded by the Central Forensic
Laboratory of the Polish Police.

2. ANALYSIS.

Student skydiver training level

The investigated jump was a perfecting one accgrdin Aeroklub Warszawski
Parachute Training Program — task AFF-8. Accordimghe instructor, in the first
jumps performed in 2009, the student was fallirad, fbut she performed uncontrolled
slow rotations in the horizontal plane. In subsequ@mps, conducted under
supervision of the same instructor, uncontrolletions were eliminated. The student
mastered such figures as loop and barrel-rollpfedid by switching to flat fall. In the
opinion of the instructor, the student always colféd the height and opened parachute
within the prescribed limit of 1500 - 1300 m. Iretlopinion of the Commission, the
training level of the student was adequate to perttie jump according to task AFF-8.

Medical factors

Due to the fact that during autopsy no pathologitelnges were found, and the tests
showed that the student was not under the influefi@écohol or psychoactive drugs, it
must be assumed that the student skydiver was khyegaerson and her medical
condition had no influence on the occurence andseoaf the accident.

Course of the jump

According to the instructor, student correctly edithe aircraft at 4000 m AGL. It
has not been determined, at which altitude theestudkydiver pulled out the pilot
chute of the main canopy. However, taking into actdhe fact that at the scene the
part of the bridle connecting the main canopy wité pilot chute was still (though, it
should be noted it was not blocked there) underritjet flap of the main canopy
container (Photo 1), it can not be excluded thatstudent pulled out the pilot chute at
relatively low height, about 300 - 200 m AGL. Somignesses noticed at that moment a
partial rotation or rotations of the student bodythe horizontal plane. Partial rotation
during the pilot chute pulling out happens to lessperienced skydivers. The
Commission also considered the hypothesis thasttigent skydiver pulled out the pilot
chute at the right height about 1500 — 1300 m AlBLthis case the Commission came
to the conclusion that if this was the case, therEssure most probably would pull out
the whole bridle connecting the pilot chute witk thain canopy. It can not be excluded
that the air pressure could also pull out the pihich blocked opening of the main
canopy container.
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During investigation into the accident, no mediaa technical factors, or
deficiencies in the training process were foundictvitould influence the fact that until
the impact with the ground the student had notassd the pilot chute from his hand
and not pulled out the handle to open the reseamemy.

Parachute system

Note: The studies and experiments described in thieeport were conducted only
for the purpose of accident investigation, and mayot be used by anyone for any
other purpose, e.g. equipment certification.

a) Main canopy

Visual inspection proved that the canopy was fitjmnp. Position of the bridle was
correct. The pilot chute and bridle were not foundbe wrapped around the student
hand or any part of the parachute or equipment. giheclosing the main canopy
container was placed correctly. It was determired if the student would had released
the pilot chute, the main canopy container would lbpened without any problem.
Technical condition of the canopy and its foldind dot indicate any possibility of
improper opening or the possibility of any subsequentrol problems.

b) Reserve canopy

Visual inspection proved that the canopy was nohatged. Technical condition of
the canopy and its folding did not indicate anygiloiity of improper opening or the
possibility of any subsequent control problems. iHgvanalyzed on the scene the
canopy condition, the Commission concluded thagragbllision with the ground and
breaking the closing loop, the reserve canopy wageah out of the container by inertia.
In the initial phase the pilot chute and bridle &pushed by the canopy inside the free
bag. Probably then a part of the bridle was digmaender the free bag, what caused its
wrapping around lines. Next, the moving canopy edube lines to release and stretch.
After the lines were stretched, the free bag plirtsipped off the canopy. The pilot
chute during its movement tightened the bridle adoupper parts of the lines with the
moderate force.

Having investigated many parachute accidents, ti@raission found one similar
ocurrence. This case (No 5/96) ocurred on 27 J8861at Krywlany airfield (EPBK).
During this event, with the main canopy closed, jthaper in the flat, belly down free
fall collided with the ground at high vertical spgeeCommission investigating this
accident concluded, inter alia, that during cadiiswith the ground the reserve canopy
closing loop broke and the reserve canopy movedobtiie container and lines were
fully released and stretched in the jumper bodg.axi
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c) Harness/container

Visual inspection on the scene proved that the dssigcontainer (including main
canopy pilot chute pocket), were in the appropriatdnical condition. Reserve canopy
opening handle could be pulled out of the pockéhavit any difficulty. Cord had no
splinters and moved freely in the protective hdsee reserve canopy opening handle
pin was not bent (Photo 6), suggesting that atithe of the closing loop separation no
major lateral forces acted on the pin. The endwfgthe separated closing loop were
frayed, suggesting the need for an expertise ttagxihe way of the loop separation.

During investigation, the maufacturer of ,Argus” MAindicated, that the minimum
force of the reserve canopy pilot chute spring @ssary for proper cutting of the
closing loop by "Argus" AAD) should be 5 kG. Durirtge conducted tests it was
determined that in the case of the pilot chute éban the scene this force was over 5
kG. It should be noted, that neithé&rgus AAD user manuahor Riggers Argus
installation guidevalid on the day of the accident did determine rtiisimum force of
the reserve canopy pilot chute spring. Such a remént was introduced by the
“Argus” AAD manufacturer intdRiggers Argus installation guideersion 1.4 dated 6
December 2010.

The “Quest” harness/container Manual also did mwojuire testing the minimum
force of the reserve canopy pilot chute spring.

Due to reservations of “Argus” AAD manufacturer ceming the scope of the
conducted tests some additional trials were comdudtheir aim was to check operation
of the parachute system involved in the accideht Trials were conducted several
months after the accident, when organic remainsth@n parachute were naturally
neutralized.

Due to lack of the manufacturer data concerningmenended canopy volume for
which “Quest” harnes/container system was desigmhedas decided to conduct test of
interaction between “Quest” rig and Smart 250 neseranopy with the Black Hawk
265 canopy inserted into the container of the mamopy.

In the course of the trials it was found that td fhe reserve canopy (weighing 3 kg)
out of the container, the required force was 7T7]2 kG). The canopy could be pulled
out of the container without any problem.

Given the trials results and the fact that on 28d&009, the same parachute was
involved in the incident 162/09, in which, afteetmain canopy cut away, the reserve
canopy was opened correctly, the Commission didindtany reason to conclude that
during the accident might have existed any circamsts (such as insufficient capacity
of the upper container for holding the canopy),chihtould had caused blockage of the
reserve canopy in the container or delay its pgilbaot of the container.
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The subsequent trials related to verification gbeanbly and compatibility of
"Quest" rig and "Argus" AAD, including verificatioaf opening of the reserve canopy
equipped with "Argus” AAD. Instead of "Argus" AADvolved in the accident, another
identical "Argus" AAD was used for testing and \abunspections. It was equipped
with cutter labeledJan 07"

Manufacturer of the "Quest" rig provides in its mafi several examples of the length
of the reserve canopy container closing loop, mgdrom 13 to 15 cm. It was
recommended that the loop length should be measiesting from the knot on line.
When choosing length of the loop the rig manufatuecommended taking into
account the volume of the reserve canopy, theing and the way of inserting the
reserve canopy into the container. When testingpaaifility of the rig and AAD, the
"Argus” AAD manufacturer recommended to apply agerdop length recommended
by the rig manufacturer.

In the absence of data ("Quest" rig manufacturérndit provide the full range of loop
length, but only the samplength), the AAD manufacturer recommended to deirez
the loop length based on a user experience. Fsrréason, a rigger involved in the
trials, based on his own experience, adopted a llogth of 140 mm. Loop length, as
recommended by the manufacturer was measured frerkniot on the loop.

During the trials, when packing canopy the rigoemosefully did not take special
care in order to enable to monitor the operatioma parachute in case of errors, which
might have been made when packing reserve canapthéojump. The trials were
carried out with the following closing loop lengtid9 mm (85%), 126 mm (90%), 140
mm (100%), 154 mm (110%), 168 mm (120%), 182 mn®%43196 mm (140%), and
210 mm (150%). Loops were made of the original sardated with silicone supplied
by Airtec GmbH - manufacturer of “Cypres” AAD.

The course and results of the trials were as falow
AAD installation

o0 There was no instruction of AAD installation in tQeiest harness/container
manual in Russian. For this reason, the instaflaticas carried out by
analogy to similar rigs of other manufacturers. AAilres length was
sufficient to complete the installation.

o It was found that the "Argus" AAD processing uriit finto reserve canopy
container pocket.

2 Quest harness/rig unit manual in Russian was eV by Atmosphere Gear company on the
Commission request.
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o It was found that the holder flexibly holds "Argu&AD cutter in place. It
was nhoted that the end of the holder closer to giehwas located about 1,5
cm from the edge of the grommet.

o Control unit pocket fit to "Argus" AAD control unénd ensured appropriate
visibility of LCD display.

Practical trials of the reserve canopy containeenipy with AAD installed.
Manual opening.

0 Loop length of 119 mm; two trials were made. Duesmaall length of the
closing loop, the container closure was very difticand required
participation of two persons.

During the first trial a part of the pilot chute svikapped in the upper
left area of the container. It was found that tlaise of improper

opening was improper (too wide) folding of the pidhute fabric by a

rigger. No circumstances or evidence were foundghwyould suggest

that a similar mistake had been made during foldihighe reserve

canopy prior to the investigated jump.

During the second trial, for which the reserve gnevas packed
strictly with the manufacturer recommendations, ¢batainer opening
was correct.

o Loop length of 126 mm; the container opening waset.
0 Loop length of 140 mm; the container opening wasaua.
0 Loop length of 154 mm; the container opening wasaua.
0 Loop length of 168 mm; the container opening wasex.
o Loop length of 182 mm; the container opening waset.
o Loop length of 196 mm; the container opening wase.

0 Loop length of 210 mm; although the loop was muwhlong for the normal
operation of the parachute, the container openag eorrect.

Inspection of the closing loops in terms of damages done after each folding
cycle.

o None of the closing loops showed signs of damage.
Inspection of AAD cutter.
o Cutter did not show any damage after 9 openingsetontainer.

As a result of the conducted trials no disrupti@svound in the process of opening of
the reserve canopy container, provided that padkiclgnique recommended by the
container manufacturer was applied. No influencthefplacement of the cutter holder
on container opening process was found.
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Test of the reserve canopy container opening by Affer.

0 After closing of the reserve canopy container by 2dm (150%) closing
loop the ,,Argus” AAD cutter labeledJan 07 was activated.

During the trial a video recording was made; thiginnex 1 to the Final Report.

TEE T A=
e LA i Py P

Photo 9. Parachute view prior to cutter activation.

cuttehaslbeenlactivated)

Photo 10. Parachute just after cutter activatioheTeserve canopy container was still closed.
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Photo 11. The parachute condition just after pglliout the pin closing the reserve canopy

container.

Photo 13. After the last flap was partialy pulleside, it was found that the closing loop was
trapped by the cutter, which blocked opening ofctineainer. When flap was being pulled aside

the cutter was gradually going out of the holder.
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Photo 14. Visible location of the cutter over pitbute. When the last flap was being pulled
aside the cutter was further going out of the holde

Photo 16. Upper part of of the closing loop, mahullroken. The photo shows, that the cutter
cut only a part of the fibers.
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Photo 17. Visible fibers of the upper part of thesing loop, protruding from the cutter.

Z
7
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Photo 19. View of the reserve canopy container #fie pilot chute was moved aside.
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Photo 20. Close-up of the lower part of the closiogp. Frayed fibers endings are clearly
visible.

T

i et et

Photo 21. Visible the cutter label fastened tovtfire.

During the trial it was found, that AAD cutter whkxated directly over the metal
grommet at the top of the pilot chute. It follovsit location of the cutter holder did not
affect the movement of the cutter. Closing loop whkxked by the activated cutter so
that removal of the releasing handle pin did naiseaopening of the reserve canopy
container. When the last flap was being pulledesiet cutter was gradually going out
of the holder. The cutter was fastened to thisflapt

According to the Commission, the conducted triabpéning of the reserve canopy
container by activating the cutter, allowed to ae& the sequence of operations of the
parachute and “Argus” AAD cutter as occurred durihg investigated accident.
Particular attention was drawn to the appearandbeobroken closing loop and the fact
that cutter went out of the holder.
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d) AAD

During the accident investigation a number of atis were carried out. They were
connected with verification of the correctness pémation of “Argus” AAD involved in
the accident.

At the accident site it was found that the holetha&nbody of the cutter, labelédian
07" were closed by knife (Photo 3), which indicatedt tthee propelling charge was
activated and worked. LCD screen on the contral wais damaged (Photo 8). In the
Commission opinion this damage occurred duringisioii of the student with the
ground. Despite the damage, the screen displaygghawhich indicated that the AAD
had been switched on. The processing unit had teored damage.

On 30 July 2009, in the presence of SCAAI memberestests of AAD were carried
out by its manufacturer - the Aviacom SA companigudl inspection of the device was
carried out, the data from the memory was red ot AAD operation in the low
pressure chamber was checked. A copy of datavetti'om the AAD memory was
handed over to the SCAAI representative.

In the presence of the Commission member, the raahwer demonstrated
operation of two cutters labelédun 09". One cutter cut a non-tensed loop while the
other cut a loop tensed with the force of 2 kG.Blaops were cut completely and
evenly.

X-rays of the cutter were made prior to its furttests.
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Photos 22-25. X-rays of the cutter secured at tteident site.

No foreign metallic objects were found betweenkhiée and the bottom of the cutter
body.

In the process of further investigation more tedtglosing loops and cutters were
carried out. These tests were commissioned by SC#Althe Central Forensic
Laboratory of the Polish Police. They included eketion of the loop and cutter
secured at the scene and the loop and cutter wiecé used during the demonstration
by the manufacturer.

Knife Blade <§/ Closing loop
\_—x
AV TN p—y
\ Y 77 Cutting edge

Propellant

Body

Fig.1. Diagram of the "Argus" AAD cutter.
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As the result of the tests it was determined:

- The closing loop of the reserve canopy containecused at the scene, was
made of the same material as supplied by the matwréx of the "Cypres" AAD
and was coated with the same substance (acidifie@ng), as supplied by the
"Cypres" AAD manufacturer. This fact proves that tigger, who packed the
reserve canopy met the requirements stipulateaiagraph 1.1 of AADJser
Manual and paragraph 4.1 d&iggers Argus instalation guidéoth issued by
"Argus” AAD manufacturer.

- Examination of the loop used by the manufacturerdemonstration showed
that the endings of the cut loop were even, wiighdly molten tips. The result
of this trial showed that the loop properly cut gldchave even endings.

- Careful visual inspection of the cutter securethatscene revealed white fibers
on both sides ot the cutter. (Photo 22).

Examination of the loop secured at the scene rededhlat the endings of the fibers
had been separated into different lengths. Shéilters endings had been cut, and the
longer torn and molten. It indicated that duringeigiion of the cutter (when its knife
was moving) the loop passing through its holes gwasonly partially. The rest of the

loop was separated by stretching and squeezing between the knife blade and the
bottom surface of the cutter body (Photo 27).

The Commission opinion is that the collision of stadent with the ground caused
similar course of event as described above (thr@ngdoop only partially cut, was torn
as a result of impact).

Photo 26. Visible fibers of the closing lopphoto 27. Closing loop secured on the scene
protruding from the hole of the cutter securegartially cut and partially torn).
on the scene.
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Examination of the cutter knife secured at the samwvealed that the knife blade
is damaged (deformed plastically) in line with theéter body holes (Photo 28).

Examination of the knife of the cutter used by nfanturer for demonstration
revealed no damage (Photo 29).

Examination of the cutter used by manufacturerdmonstration revealed on the
knife (close to its blade) a material from the inrmmart of the cutter body
(Photo29). Such material was not found on the kbiéele secured on the scene,
which indicates that in that case the knife bladkrobt hit the inner part of the
cutter body (Photo 28).

Photo 28. Cutter secured on the scene. KniPhoto 29. Cutter used by the manufacturer for
view from the blade side. Red arrows indicatiemonstration. Knife view from the blade side.
damage to the cutting edge of the knife bladeMaterial from the body bottom visible on the

cutting edge of the knife blade.

Examination of the cutter used by manufacturer demonstration revealed
circular indentation on the body bottom correspngdio the knife diameter
(Photo 31).

Examination of the cutter secured at the scenaalideveal circular indentation
on the body bottom corresponding to the knife di@m@hoto 30).

P

« o
et

corresponding to the knife diameter.

FINAL REPORT

Photo 30. Body bottom. Lack of indentat|dPhoto 31.Body bottom. Green arrows

indicate circular indentation
corresponding to the knife diameter.
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The conducted trials showed that the cutting edgleoknife secured at the scene was
damaged during cutting of the loop fibers. Howeveat all fibers were cut, and the

blade did not hit the bottom of the cutter bodyea®lenced by the lack of a circular

indentationin the bottom. Loop fibers which remained not cetdithe reserve canopy

container in the closed position. Complete sepamaif the closing loop occurred due to

G-force, that is, at the time when the studenthmdsinto the ground.There was an

experimental activation of the “Argus” AAD cutteorrducted in the Central Forensic

Laboratory of the Polish Police. For the experimampose the cutter was marked MP-
5. It was from the same production lot*dan 07 ",which was secured at the scene.

Photo 32. MP-5 cutter used for trial tenseittwthe force of 5 kG.

The experiment was recorded and the video recondirgtached as Annex 2 to the
Final Report. The cutter was immobilized, and adgfpclosing loop was inserted into
the cutter hole. It was made of the same matesasupplied by the "Cypres" AAD

manufacturer and coated with the same substana#-f(ae silicone), as supplied by
"Cypres" AAD manufacturer.

The loop was tensed with the force of 5 kG to ntbet manufacturer requirements
concerning the proper tension of the loop.

After connecting the power source - battery typical"Argus" AAD - the propellant
was initiated and the knife moved in the direcidrhe loop.
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Photo 33. View of MP-5 cutter and the looBhoto 34. View of MP-5 cutter and the loop at
prior to propellant activation the moment of propellant activation.

Photo 35. View of MP-5 cutter and the loophoto 36. Subsequent view of MP-5 cutter and
just after propellant activation. the loop just after propellant activation.
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As a result of the cutter operation the weighteslidlown the loop, but part of the
loop fibers were not completely cut.

Photo 37. View of the MP-5 cutter and thBhoto 38. The result of the MP-5 cutter
loop just after propellant activation. operation.

Photo 39. View of the MP-5 cutter and two partshef loop after experimental activation of
the cutter.
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During subsequent examinations of the MP-5 cuttevas found that the cutting
edge of the knife blade was damaged in line with thitter body holes (Photo 40)
similarly as the cutting edge of the knife bladewed at the accident site (Photo 28).
There was no circular indentation caused by thdeblan the body bottom of the MP-5
cutter (Photo 41), similarly as on the body bottafrthe cutter secured at the accident site
(Photo 30).

Photo 40. Experimental cutter MP-5. Knif®hoto 41.Body bottom. Lack of circular

view from the blade side. Red arrows indicaigdentation Corresponding to the knife
damage to the cutting edge of the knife bladgjigmeter.

Based on these experiments it was found thatAhgus" cutter labeled in the same
way as the cutter secured at the accident sitenrobgompletely cut the closing loop
made of the material supplied by the “Cypres” cutt@nufacturer, despite the loop
tensing force of 5 kG.

The next trial was aimed at determination whethexr knife was not subject to
excessive friction in the body during propellantization. Examination of the inner
surfaces of the body of the cutter secured at ¢tb&lant site and the comparative cutter
showed that the traces found on these surfaces simrkar, and were caused by the
burning propellant and displacement of the prodoétdés combustion along with the
moving knife (Photo 42). It follows that during aettion of the cutter secured at the
accident site the knife was not seized up in thiybo
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Photo 42. Inner surfaces of the body of the custecured at the accident site and the
comparative cutter.

Next the metallographic examinations were perforniéee following cutters were
examined:

- One cutter secured at the accident site - manutckbel Jan 07 - which was
marked MD-1 for examination purpose;

- Two comparative cutters - manufacturer lakklr, 09 - which were marked MP-
1 and MP-2 for examination purpose;

- Three comparative cutters - manufacturer laldein, 07 - which were marked
MP-3-I, MP-3-Il and MP-3lIll for examination purpgse

- One comparative cutter - manufacturer lakisn, 07 - which was marked MP-5
for examination purpose (this cutter which waswvatéd with the tensing force of
5 kG - Photos 32-39).

During examinations, the cutters bodies were cuwnom order to determine the
structure and hardness of the knife steel of tliecsecured at the accident site and six
knives of the same type, provided as reference maat&Vhile the bodies were cut
open, their knives were pushed out of the cuttedids. This was caused by rapid
decompression of gases produced as a result ofusiimb of propellants and contained
in the bodies. This meant that the cutter securéteascene, and the reference cutters
were hermetic.

The results of metallographic examinations wertobew:

In the knife of the MD-1 cutter (secured on theideunt site) the aciculastructure was
found, characteristic for the martensite (Phota 43)
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Photo 43.Structure of the MD-1 cutter knife steel. Magifion 200 x

In the knives of MP-1 (Photo 44) and MP-2 (PhotQ d&tters (comparative), the
structure of fine graimvas found, characteristic for the martensite.

Photo 44.Structure of the MP-1 comparatiyePhoto 45.Structure of the MP-2 cutter knife
cutter knife steel. Magnification 200 x steel. Magnification 200.x

In the knives of MP-3-I, MP-3-II, MP-3-1ll and MP-Butters (comparative) the
acicularstructure was found, characteristic for the marter{®hotos 46-49).

Photo 46.Structure of the MP-3-1 comparativePhoto 47.Structure of the MP-3-Il comparative
cutter knife steel. Magnification 200 x cutter knife steel. Magnification 200 x
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Photo 48. Structure of the MP-3-llIl comparativ@hoto 49. Structure of the MP-5 comparative
cutter knife steel. Magnification 200 x. cutter knife steel. Magnification 200 x.

Based on these examinations it was found that:

- Structure of the MD-1 cutter knife steel (securddtle accident site -
manufacturer labelJan 07) with the martensite characteristics and the
acicular structure is simildo the of the MP-3-I, MP-3-1l, MP-3-1l1l and MP-
5 cutters knives steel structures (comparativeecsitt manufacturer label
»Jan 07);

- Structures of the MP-1 and MP-2 cutters knife stgeinufacturer labeldun
09’) with the martensite characteristics and fineimgastructure had the
grain size_differentfrom MD-1, MP-3-I, MP-3-ll, MP-3-1ll and MP-5
(manufacturer labelJan 07).

The hardness of the metallografic samples wasdesmg Vickers method with test
load of 0,5 kG. The test was carried out using ¥iskscale 54 HV 0,5 with the
accuracy of £15 units. The results from the Vickscale were converted into Brinell
scale and Rockwell scale using Polish standard N-94357 "Comparative Tables of
hardness and tensile strength”.

The hardness test was performed to determine amga@ the hardness of the cutter
secured on the accident site and six comparatitterswof the same type.
The test results showed that:

- Hardness of th&1D-1 cutter knife (secured on the accident site - mactufer
label"Jan 07 ") in the Vickers scale was abot87 HV o s which corresponds to
451 HBor 48 HRC,
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- Hardness of th&P-1 cutter knife (comparative - manufacturer latbiin 09"
in the Vickers scale was abo®®4 HV; s which corresponds t664 HB or 55
HRC;

- Hardness of th&P-2 cutter knife (comparative - manufacturer latbiin 09"
in the Vickers scale was abob®4 HV, s which corresponds t660 HB or 55
HRC;

- Hardness of th1P-3-1 cutter knife (comparative - manufacturer latien 074
in the Vickers scale was abob81 HV, s which corresponds t497 HB or 51
HRC;

- Hardness of théVIP-3-Il cutter knife (comparative - manufacturer labéhn
07") in the Vickers scale was abdat3 HV, 5 which corresponds 475 HB or
50 HRC;

- Hardness of thé/P-3-lll cutter knife (comparative - manufacturer labh#n
07") in the Vickers scale was abdet6 HV; s which corresponds 475 HB or
50 HRC;

- Hardness of th#1P-5 cutter knife (comparative - manufacturer latlign 07" -
which was experimentally initiated - in the Vickescale was aboyt73 HV; 5
which corresponds 42 HBor 47HRC.

In the BS 970-1:1996 standard, provided to the Cmsion by AAD manufacturer,
the hardness of the knife material was definedetavithin the range of 248 - 302 HB
(24 - 32 HRC). However, in the Commission assessth@ras the hardness of the non-
hardened material.

It should be noted that the hardened elementsated for example in the Rockwell
scale within the range of 50-65 HRC. Therefore, ihedness of the MD-1 and MP-5
cutters knives did not fit into the scale of proumade of the hardened steel

The test results showed that:

- Hardness of MD-1 cutter knife secured on the actidie (manufacturer
label"Jan 07 ") was very close to the hardness of the MP-3-1, 3vIP-MP-
3-1ll and MP-5 cutters knives (manufacturer labirp 07);

- Hardness of the MP-1 and MP-2 cutters knives (rmaatufer label'Jun
09") was significantly higher than the MD-1 cutter fiensecured on the
accident site.

% Test results showed that the hardness of therdutife of the shape similar to that used in "Argus
AAD but produced by another manufacturer was 674 §lWhich corresponds to 634 HB or 59 HRC
and the hardness of a wedge-shaped cutter kndeather manufacturer was 796 g/which

corresponds to 722 HB or 64 HRC.
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The above tests confirmed that the reserve cawcopyainer failure to open was
caused by incorrect operation of AAD cutter. Imect operation of AAD cutter was
caused by low hardness of the cutter knife.

Having analyzed the tests results, the Commissiomcloded, that after improper

operation of the cutter even if the release handleld had been pulled out (which had
not been done by the student) it would not hadltedun initiation of the process of the

reserve canopy container opening. Such a situates caused by the cutter (located
above the pilot chute) which “trapped” a part ohreut fibers of the closing loop of the

reserve canopy container. These fibers held tloe pilute in the compressed position,
blocking opening of the parachute.

The above conclusions, concerning improper operatidhe cutter, were on the current
basis communicated to the AAD manufacturer — Auia@A company.

Moreover, it was found that in the case of placeneénhe cutter above the pilot chute
or below the pilot chute and above the reserve pgrnbe described improper operation
of “Argus” AAD practically blocks manual opening tife reserve canopy by a skydiver
in the following conditions:

in the STANDARD and SWOOP modes - below 250 m;
in the NOVICE mode - below 300 m;

in the TANDEM mode - below 660 m.

It is also possible that if the number of non-dbefs is small, they would be broken by
the pilot chute spring. In such case, however, rdserve canopy opening would be
delayed, which could cause a fatal result, takimg iaccount low height of AAD
operation.

In the Commission opinion, improper operation of tirgus” AAD cutter was not
foreseeable by the training organizer, that wasAA® owner, or by the rigger who
maintained the parachute for the jump, or by trstrirctor who supervised the student
on 25 July 2009.

The AAD manufacturer has made three preliminarprespon results of “Argus” AAD
operation tests. The tests were conducted by theufaeturer or on its order. The
reports were sent to the State Commission on Airgkacident Investigation. Their
conclusion was that during the investigated jumpDAWas set on NOVICE mode and
operated properly. The AAD was activated at th@tteabout 300 m, and the collision
of the student with the ground occurred 7 secoaids.|
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The Commission analyzed the data stored in the AA@@mory. The
Commission requested the manufacturer many timesexfgdain the meaning of all
records, but despite initial promises to the ddtihie Final Report the manufacturer has
not sent the complete information. Only some resomdas explained by the
manufacturer.

In this situation, the meaning of unexplained paftthe records was interpreted
by the Commission based on general principles oDAferation, and the records
related to AAD tests in the manufacturer low pressthamber. Based on the above
mentioned information and assumptions, the Comomnsanalyzed the data recorded in
AAD memory. In the Commission opinion the record=aming is as follows:

a) 11:18:07 > [MON_STATE-CHANGED] : [NOV-GROUND] [J=37] : A=0000m; vspd=-
10000km/h; ACorr=0 According to the Commission, this line relates A&D
switching on on the ground (real time - 07:50); ,Y}IOE” mode; 37th AAD
switching on; altitude (A) and vertical speed (Vspdreal value unknown; height
correction - Om.

b) 17:32:57 > [MON_STATE_CHANGED] ; [NOV-RISE] [J-37] A=201m vspd=20km/h
ACorr=0. According to the Commission, this line says th&DAwas set on the
“NOVICE” mode; identified climb (of airplane); 37tAAD switching on; height
201m; vertical speed 20 km/h; altitude height cctioe - Om.

C) 17:49:42 > [MON CUTTER INHIBITED]: Delay 2According to the Commission, this
line says that AAD identified pressure surge (sasg of eventual cutter
activation for 2 seconds). It was most likely rethto the exit of the student from
the airplane.

d) 17:49:42 > [MON_STATE_CHANGED]: [NOV-FFALL] [J=37] ; A=3815M spd=-
70km/h ACorr=0.According to the Commission, this line says thatDASet on the
“NOVICE” mode identified: free fall; 37th AAD switdng on; height of the student
exit from the airplane — 3815 m; vertical speedkith; height correction 0 m.

e) 17:49:44 > [MON CUTTER REACTIVATED[The meaning of this line has not been
clarified by the manufacturer. The Commission did interpret the meaning of this
line.

f) 17:50:48 > [MON RESET AVG]: sCnt=0 Ref=947,00 Sp64,40.The meaning of this
line has not been clarified by the manufacturercokding to the Commission,
,Ref=947,00" means the reference value of 947 hPa which wabye®AD earlier.
The value of,Spl=961,40"as the value red 4{7:50:48was related to this reference
value of 947 hPa.

g) 17:50:50 > [MON_CUTTER_BLOWED]: [NOV-FFALL] [J=37]:A=213m vspd=-209km/h
ACorr=0m. According to the Commission, this line relateshe cutter activation;

“ After the last battery change, the date and tiftbeoAAD internal clock was not set. For this rems

the retrieved data indicate other date and time tha real date and time of the accident. The §hif

was calculated to be 3 h 28 min. Failure to setdtte and time did not influence the occurrence and
course of the accident.
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AAD set on the “NOVICE” mode; free fall; 37th AADagtching on; height 213m;
vertical speed - 209 km/h; height correction 0 m.

h) 17:50:52 > [MON_STATE_CHANGED]: [NOV-PARACH] [J=37A=236m vspd=-62km/h
ACorr=0. According to the Commission, this line says thaADAset on the
“NOVICE” mode identified: 37th AAD switching on; pachute opened; height
236m; vertical speed - 62 km/h; height correctian.0

i) 17:50:52 > [MON_STAE_CHANGED]: [NOV-FFALL] [J=37]A=217m, vspd=-72 km/h,
ACorr=0m. According to the Commission, this line says tAétD set on the

“NOVICE” mode identified: 37th AAD switching on; dée fall; height 217 m;
vertical speed - 72 km/h; height correction 0 m.

j) 17:50:53 > [MON_CUTTER_BLOWED]: [NOV-FFALL] [J=37]A=-194 vsdp=-84km/h
ACorr=0m. According to the Commission, this line relatesthe cutter activation;
AAD set on the “NOVICE” mode; free fall; 37th AADnstching on; height 194 m;
vertical speed - 84 km/h; height correction O m.

k) 17:50:56 > [MON RESET AVG]; sCnt=0 Ref=989,60 SpbE8,7. The meaning of
this line has not been clarified by the manufactudespite many requests.
According to the Commission,Ref=989,60” means the reference value of 989 hPa
which was red by AAD earlier. The value @&pl=1008,7”as the value of was red
at17:50:56and was related to this reference value of 98BFGH

) 17:50:57 > [MON_STATE_CHANGED]: [NOV-PARACH] [J=37]A=-1 vspd=-14km/h
ACorr=0m. According to the Commission, this line says thaaDAset on the
“NOVICE” mode identified: 37th AAD switching on; pachute opened; height -
1m; vertical speed - 14 km/h; height correction.0 m

m) 17:51:09 > [MON_STATE_CHANGED]: [NOV-GROUND] [J=38] A=-2m
vspd=0km/h.According to the Commission, this line says tha&DAset on the
“NOVICE” mode identified: on the ground; 38th AADQviéching on; height -2m;
vertical speed 0 km/h; height correction 0 m.

In relation to the record in line d) concerning famp height 3815 m (AGL);
the Commission compared the data retrieved from Addmory and the data recorded
by altimeters of the two skydivers, who jumpedhe same lift. One of the altimeters
recorded height 3950 m AGL and the other 3940 m AfaLaddition, a radar record
indicated that Cessna 208B airplane with registratnarks N-854BF was at FL 133
during the jump. The Commission recognized the radaord as credible because
during the whole day of 25 July 2009, Air Trafficer8ices had no objections
concerning altitudes emitted by N-854BF airplarensponder working in “C” mode.

After necessary corrections and calculations, tbght of the airplane above
ground level (AGL) was obtained. For FL 133 it wa893 m AGL. After taking
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account of tolerance value of £ 90m (300ft) usedlétermine that Mode C-derived
level information displayed to the controller iscataté, it was determined that at the
time of skydivers exit from the airplane its heightist have been within the range of
3903 — 4083 m AGL.

The heights recorded by the two altimet&340 and 3950 m AGLwere within
this range. However, the height of 3815 m AGL reear by "Argus” AAD was of 88 m
or more lower than 3903 m.

For this reason, the Commission could not congidejump height recorded in
the "Argus” AAD memory as the correct one.

Based on the results of the above analysis ofuimp height, it could not be
excluded that the height indication error generdtgdhe AAD was of the same value
during student exit from the airplane and duringfa# near the ground. It follows that
the height of the cutter activation (213m) recoraeAAD memory should be increased
by 88 m or more which would give 301 m AGL or mathe true height of the cutter
activation.

In relation to the record in line f); thispl” value of 961,4 hPa gives the height
of 335m AGL, taking into account QFE = 999,65 hRaCarcynno. After 2s AAD
recorded (in line g) the height of 213 m. It me#ret the vertical speed at that distance
was 61 m/s which is close to the value calculatetir@acorded by AAD at 17:50:50hrs
(209 km/h or 58 m/s)The fall speed in the range of 61- 58 m/s at ahhdagtween 300
m and 200m seems to be unlikely for the jumperdGall weighing together with the
parachute about 80 kg, falling in the flat posititiowever, in the absence of precise
data on the jumper configuration, the Commissioralfy could not verify the speed
calculated and recorded by AAD.

In line "k)", at 17:50:56 hrs there was recordeti alia"Spl = 1008,7",which
the Commission interpreted as QFE 1008,7 hPa redolhy AAD at 17:50:56hrs.
Taking into account QFE = 999,65 hPa at the actidea, QFE 1008,7 hPa would
correspond to the height 39,4 m below the ground levelln the Commission opinion,
it can not be excluded, that the record of presbtigker than QFE could have been
caused by disruption of AAD operation during cadis with the ground. Thus, the
jumper collision with the ground probably occuregdl7:50:56hrs.

Therefore, it is probable, that the cutter wasvatéd at the height of about
300m. The collision of the student skydiver witke thround occurred 6s after cutter

5 ICAO DOC 4444, Item 8.5.5.1. Merification of level information”
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activation. In this case, the student skydiver dpeear the ground could be about 50
m/s, which seems very likely.

Using the data stored in AAD memory, the Commissitiecked information
concerning the jump in Chrcynno on 28 March 2008cifiy that jump the incident No
162/09 occurred. The same parachute system wasdusid) 162/09 incident and the
accident on 25 July 2009. During 162/09 incidehg student (a person other than the
one involved in the accident on 25 July 2009), agatoblem with control of the main
canopy, resulting from tangling steering lines watlispension lines. In that case the
student skydiver cut away the main canopy and apérereserve canopy.

In relation to 162/09 incident the following dateas recorded in the AAD
memory:

13:24:41°>[MON_STATE_CHANGED]: [NOV-GROUND] [J=10]: a=-10006 vspd=-10000
km/h ACorr=0m

16:50:33>[MON_STATE_CHANGED]: [NOV-RISE] [J=10]: 204 vspd=7km/h ACorr=0m
17:07:30>[MON_CUTTER_INHIBITED]: Delay 2 sec
17:07:31>[MON_STATE_CHANGED]: [NOV-FFALL] [J=10]: #3981m vspd=-71km/h
ACorr=0m

17:07:32>[MON_STATE_REACTIVATED]:

17:08:17>[MON_STATE_CHANGED]: [NOV-PARACH] [J=10]A=1351m vspd=-71km/h
ACorr=0

17:08:36>[MON_STATE_CHANGED]: [NOV-FFALL] [J=10]: ALl137m vspd=-73km/h
ACorr=0m

17:08:39>[MON_STATE_CHANGED]: [NOV-PARACH] [J=10]A=1097m vspd=-44km/h
ACorr=0m

17:08:56>[MON_STATE_CHANGED]: [NOGROUND [J=10]: A=1081m vspd=-5km/h
ACorr=0m

The above data was interpreted by the Commissioa msnp from the height of
3981 m, opening the main canopy at 1351 m, cuttimgy the main canopy at 1137 m,
opening the reserve canopy at 1097 m. The Commissiguested AAD manufacturer
to clarify the last line, indicating landing at 1108, although in fact the landing was at
the same height as AAD switching on.

The manufacturer did not explain why AAD recordedsa height, however assured
that AAD was ready for further operation and, i€aessary it would cut the closing loop
of the reserve canopy container. It should be ntitatdthe weather conditions in Poland
in March practically could not cause a long hortabparachute flight (falling speed = 0
m/s), which could have been red by AAD as a landing

Due to lack of adequate technical documentation softivare, the Commission
could not verify correctness of operation of AApessing unit.

® After the last battery change, the date and tifteedAAD internal clock was not set. For this rems
the retrieved data indicate other date and time tha real date and time of the incident.
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3. CONCLUSIONS.
3.1. Commission findings.

a) The student was trained according to the trainirog@am approved by the Civil
Aviation Office.

b) No deficiencies in the training process were found.

c) The student had the proper and valid medical aeatibn.

d) The student was not under the influence of psydiveaagents.

e) It was not determined why the student did not dpermain canopy.

f) It was not determined why the student did not dperreserve canopy.

g) The student died as a result of injuries sustathethg a high speed collision with
the ground.

h) Meteorological conditions had no influence on theident occurrence.

i) The parachute system used by the student was ajgteofor her.

j) The parachute system was properly maintained. Taiatemance was carried out
by certified personnel.

k) Parachute system documentation was properly issnédilled in by the riggers.
[) Main canopy opening system worked properly.
m) Reserve canopy opening system worked properly.

n) Reserve canopy container closing loop was cut byDA#ly partially, which
caused failure to open the reserve canopy.

0) Full separation of the reserve canopy containesiregploop occurred only during
student collision with the ground as a result dio@&e.

p) No foreign metallic objects were found between khé&e and the bottom of the
cutter body.

q) During activation of the cutter secured at the @aat site the knife was not seized
up in the cutter body.

r) The reserve canopy container failure to open waseaxh by incorrect operation of
AAD cutter. Incorrect operation of AAD cutter wasused by low hardness of the
cutter knife.

s) The Commission found that in the case of placeméthe cutter above the pilot
chute or below the pilot chute and above the reseranopy, the described
improper operation of “Argus” AAD practically bloskmanual opening of the
reserve canopy by a skydiver. It is also possibl if the number of non-cut
fibers is small, they would be broken by the pitdtute spring. In such case,
however, the reserve canopy opening would be dejaykich could cause a fatal
result, taking into account low height of AAD opeoa.
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t) Improper operation of “Argus” AAD cutter found dag the conducted tests was
not foreseeable by the training organizer, that s AAD owner, or by the
rigger, who certified the parachute for the jump, loy the instructor who
supervised the student skydiver.

3.2. Causes of the accident.
1. Failure to open main canopy by the student becalugseknown reasons;
2. Failure to open reserve canopy by the student kecafuunknown reasons.

3. Malfunction of AAD which resulted in failure to cuhe closing loop of the
reserve canopy container.

4. SAFETY RECOMMENDATIONS.

The State Commission on Aircraft Accident Invedima taking into account
the evidence gathered during the investigation féleé of issuing Service Bulletin SB
AMMOO050910/4 by the ,Argus” AAD manufacturer, recomand that the President of

the Civil Aviation Office should suspend the use,8fgus” AAD with the cutters
manufactured prior to September 2007 if one offtflewing circumstances exists:

- the cutter is placed above the pilot chute ofréserve canopy;

- the cutter is placed below the pilot chute anovalihe reserve canopy;
- AAD is used with a parachute system for a studkptliver;

- AAD is used with a tandem parachute system.

In the course of investigation into the accider@ @ommission received assurance of
the ,Argus” AAD manufacturer concerning quality impement of the cutters
manufactured after August 2007. This fact limitede t scope of suspension
recommended by SCAAI and related to use of “Argh&D with cutters manufactured
prior to August 2007.

Commission Comment:

Taking into account the findings contained in thisreport, it should be noted that
persons practicing parachute jumps should, in accatance with applicable
procedures, open main canopy, or if necessary reser canopy at appropriate
altitude, and AAD should be treated only as a baclp device.
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5. ANNEXES.

1. Video recording of the test checking correctessutfing of the reserve canopy
container closing loop by “Argus” AAD cutter.

2. Video recording of experimental activation of , AGJUAAD cutter conducted in
the Central Forensic Laboratory of the Polish Rolic

THE END

Investigator-in-Charge
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