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The investigation was conductedbject tothe provisions of Annex 18
the Convention on International Civil Aviation and tkanual o Air Accidents
and Incidentdnvestigationby the Investigation Bam of the National Bureaaf
Air Accidentsinvestigation(hereinaftei NBAAI .)

On May 22, 2021, the NBAAI receivedepors of the accident from the
Coordination Center for Search and Rescue of tBate Aviation
Administration the Command of the Air Force of the Armed Forces of Ukraine
(hereinafteir AFAFU) andthe National Police

The NBAAI did not receive any informatioon the accidenfrom the
Ballooning Federationf Ukraine

Note Subject tothe Interim Ingruction on Submissn of Reports 6 Air
Accidents and Serious Incidents with Civil Aircraft to the NBApproved by
the NBAAIOrder of 06.03.202No0.19, it is recommended fdhe aviation
activity entities, which are covered bthe State Aviation Admistration Order
of 290.03.2019No. 396, tosubmitreports d air accidents and serious incidents
to the NBAAI.

According to the Rrsident of thdallooning Federationf Ukraine, he sent
the information about thaccidentoy email to the address of ti&tae Aviation
Administration(cds@avia.gov.ua) on 23.05.2021 at 15:30.

Investigation was instituted on22.05.2021
Investigation was completed 0r22.10.2021



Final Report onlnvestigation intoAccidentwith SchroedeD-OWUE Hot Air Balloon,
Which Took Placeon 22.05.202

List of Abbreviations Used inPresentReport and I nvestigation

M aterials
HAB - hot air ballom;
UoA - useof aerospace
AF - airfield;
FOM - Flight Operaton Manuaj
PIC - Pilot-in-Command
Ad - aircraft
AFAFU - Air Force of the Armed Forces of Ukrajne
TFH - Total Flight Hours
g0 ¢ - g#ivil Aviation Authority
CAVOK - Ceiling And Visibility OK;

UTC - Universal Time ©ordinated
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Synopsis Brief Description of Accident.

On22.05.2021at 1714 UTC (2014 local tme), during flight operationof
the Schroeder fire balloons GmbH G22 hot air balloon(hereinafteii HAB),
reg.D-OWUE, theHAB groundimpacttook place

Note The Universal Tme Coordinated (UTCis referred to hereinafter
The difference betweethe local time and UTC time on the date of the
occurrence was +3 hag; theuse of UTC time in the report is due to the fact
that the records of the air traffic services (ATS), metiegioal, aeronautical
informationcontainthe Universal Time Coordinated.

The air accidenttook place during the daylight, undére visual flight
conditions. The flight was performed by a pilot with five passengers.

The HAB collided with the groundwith the further passengetbasket
(gondola)overturn When theHAB impactedthe ground, four passengers were
thrown out of the basket, as asuét of which one person was killed, and the

pilot and four passengers were seriously injured. Aesufferedsignificant
damage.

Acgidentsitecoordinates
48,4,89'32'N north latitude
26/3'A7T'E east longitude

Elevation above seaVel = +224 meters

The HAB was lying at the distance @B40m from KamianetsPodilskyi -
Stara Ushytsiaoad
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1. Factual I nformation
1.1History of Flight

On 22.05.2021 the HAB pilot, under the program fothe annual
aeronauti cal fiadadkaonpPodob HAB yflahts @asm
copiedby the InvestigationTeam from the welsite of the festival organizers),
had plannedo perform a free flight in the area KmianetsPodilskyi city on
ShroedeD-OWUE HAB. The operator a privateperson.

In order to prepare for the flight on 22.05.20aflapproximately 15:4he
arrived at theirfield near the village of Tsybulivka 8489'5.5N 26/34'40.1E.)

Upon arrival at thairfield on 22.05.2021, the t reviewed the weather
conditionsand relevant NOTAMs related to the flight, as well as he calculated
the HAB takeoff weight

According to the pilot'sstatement the flight was planned with five
passengers on board and it was of a private nature.

In coodination with he other 9 pots of hot air balloos, it was decided to
launchHABs fromthe individual padsindependently selected by the pilots and
to usethe centraizedinforming the relevant control bodids/ oneselectedilot
to comply with theproceduresof use ofUkrainian arspace according to the list,
which was comited at the preflight briefing on the meteorological conditions
and independently filled out by the p#otvho took a decision to fly. The list
included the names of the pilots aheé registratiomumbers of @ HABS.

The pilot ofUR-LLG HAB informed theUkrainian airspaceuseprocedure
observancauthorities the Flight Information Servic€FIS) unit of Lviv ACC
and control group of the Armed Forces of Ukraine about the intention to
performa free flight of 10balloons in Guncontrolled airspaceear Kamianets
Podilskyi city.

Note According to tha@ranscript of communicatiorprovided by UKSATSE,
the airspae user (the pilot dR-LLG HAB) informedat 15:44the deputyflight
supervigr (opemational duty officer) of the LviATM Centerabout the start of
flights of 10HABs at 16:20, mentioning one call signJR-LLG. At 15:46, the
deputy flight supervisor (operational duty officer) of the Lviv ATM Center
transmitted the mentioned infaation to the flight information controller of FIS
"Pivden" of Lviv ACC. AlL7:21, the airspace user (the pilot diR-LLG HAB)
informed the senior air traffic controllessénior ravigator) of LvivATM Center
about the completion of balloon flights.

Accading to paragraph 4 of thAirspace Usdregulationsin case of flights
of civil aircraft asGAT outside the ATS controlled airspace, applicationsi$er
of the airspaceshall notbe sibmitted.

The HAB took off at16:20 from an individually selected laoh pad with a
magnetic heading of Midkeoff= 51 U ( a c c o r-mhvigatgr), itveas t h e
the second BDWUE flight that day (the first flight was performed at 06:00,
landing at 0715 local time).

Note GPS Garmin GPSMAP 84fevicewas installed onhte AC
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The PIC decided tgerform theflight and at 16:20 he performedthe take
off from an individually selected launch pad with a magndteading
MHtakeoff= 51 U.

According to thePICés explanationsthe flight took place at an alitle of up
to 400 metes & a speed of 25 kmh with MH =506 0 U  £36 minu@<
Subsequently, the wind direction changaad the balloon increased Midfht =
950. Ther e o0ccur thegpeed ugs 26 krdhn After that ine a s e
flight, the pilottook dedsionto find a landingpad The southern outskirts of the
village of Kulchiivtsi were chosen as the landimgpd During the landing
approach atthe altitude of 3540 m the HAB flew over the electricity
transmission lineDuring the flight over the cemetenhet bdloon entereda
downward stream with a speed of about 4 m/svand gustup to 11 m/s.

This led to a early surfacetouchdownand groundimpact, as a result of
which, a man fellout from the gondola and the balloon coogd to movelue
to inertiaon theremaininglifting force and stopped after 1340 meters

Due to the impac¢tthe HAB was seriously damagednd partially
destroyed.

'Ig'f/!‘
4

§ v

Figurel.

At the momentthe HAB is located orthe site for storage of temporarily
detainel vehicles in KamianetBodilsky city.

There was a pilot and five passengers on board. All are the citizens of
Ukraine.

In accordance with Part 1 of Article 1 of the Air Code of Ukraine and
Chapter 1 of Annex 18 the Convention on International Civilviation, this
occurrence is clasfied by the National Bureau @fir Accidentsinvestigationas
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a fatal accident an accidentwith human casualties that resulted in a serious

HAB damage.
1.2Injuries
Injuries Crew Passengers Other
persons
Fatal 0 1 0
Serious 1 4 0
Minor/None 0 0 0

1.3Damage toHot Air Balloon

Upon the groundimpact, Schroeder BOWUE HAB suffered significant

damage

1.4 Other Damage

As a result of theaccident the monumentst thecemetery ofKulchiivtsi

village were damaged
1.5Personnell nformation

O krew data
Position PIC
Sex Male
Nationality Ukraine
Date of birth 29.04.1993.
Education Higher,

National Aviation University
graduated ir2015

Aviation training

BallooningCenter
city of Feodosiyd & Crimeg, 2010

Total flight hours (TFH)

608 hours40 minutes

TFH on free balloons

608 hours40 minutes

TFH for the lasB0 days
TFH for the last days
TFH on the day of the occureng

4 hours47 minutes
3 hours03 minutes
2 hours13 minutes
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Meteomininum (for AC captair)

Admittedto VFR flights

Number and validityperiod of
t he pilotds I|AUce

PIC CertificateBF No. 009607,
Issued 0r15.03.2010

Attachment to Certificat8F No.
009607

Valid until 31.12.2021 &t the momen
of the occurrencgat wasat theSAAU)

Medical Cetificate

Medical Certificate

[ &1 (MSP) No.006980
Valid until 13.07.2021i provided by,
PIC

Date offlight check

05.05.2021

The pilot rested before the flighat the7 DaysHotel (city of Kamianets

Podilskyi)
1.6 Air craft Data
AC Type fire balloons G 4224
State and registration number D-OWUE
Serial number 1480

Manufactureing plant

Theo Schroeder fire balloons GmbH

Date of AC manufacture

2011

AC owner

A private person

AC operator

A private person

AC Registrain Certficate

Registration Certifice N0.37588
of 21.07.2011

Airworthiness Certificate

Airworthiness Certificates ¢No.
37588issued or21.07.2011

AW Review Certificate

AW Review CertificateDE.CA0O.0025
of 31.03 2021yalid until 20.04.2022.

Maintenance and Release t
Operation Cdificate

Maintenanceand Release to Operatio
CertificateDE.CAO.0025

Total flying time sincenew

342 hours28 minutes

Last overhaul N/A
Total flying time since the lag N/A
overhaul

Engine Data

Engine

Type of engine

FB 6 BurnersUnit

overhaul

Engine serial number S/N 2.5201
Totaltime sincenew 342 hours28 minutes
Number of overhauls N/A

Date of the last overhaul N/A

Total operating time sircthe last N/A

10
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Luftfahrzeugrolle BUNDESREPUBLIK DEUTSCHLAND Art des Luftfahrzeugs
Aircraft Register Federal Republic of Germany Class of aircraft
Band: L Blatt: 37588 Luftfahrt-Bundesamt Ballon
Volume Page Federal Office of Civil Aviation
it
EINTRAGUNGSSCHEIN
CERTIFICATE OF REGISTRATION
1. Staatszugehérigkeits- und 2. Hersteller und Muster: 3. Werknummer:
Eintragungszeichen: and s Serial number.
Nationality and registration marks Theo Schroeder fire balloons GmbH 1480
D-OWUE fire balloons G ;
4. Eigentiimer: Uhla, Willi
Name of owner
5. Anschrift des Eigentiimers: Am Mailand 2 B
Address of owner 95503 Hummeltal
Germany
6. Hiermit wird bescheinigt, dass das vorb hnete Luftfah g in die Luftfah grolle der Bund publik De! land in
Uberei g mit dem Abk Uber die Inter Zivilluftfahrt vom 7. Dezember 1944 sowie dem deutschen
Luftverkehrsgesetz und den zu seiner Durchfiihrung er Rechtsver g ingetragen ist.
Itis hereby certified that the above described aircraft has been duly entered Ngler of the Federal Republic of Germany i ordance with the Convention
on International Civil Aviation dated 7 December 1944 and with the Ge 3 and the regulations issued for its ;
Datum der Ausstellung: 21. Juli 2011 _/6" ’?éh’m: Im Auftrag
Date of issue /; i 7’-‘“’
/ ¢
/ /

Der Eintragungsschein ist im Luftf: hren - This document shall be cafried on board
/

Cettificate of Registratiorof theHAB. A

The HAB hasthe Certificate of Registration anAirwo_rthiness Rev_iew
Certficate issued by the CAA of Germany. TH#AB was shippedto Ukraine

from Germany.

11
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Bescheinigung liber die Priifung der Lufttiichtigkeit (ARC)
(fir Luftfahrzeuge, die Anhang Vb (Teil-ML) geniigen)
Airworthiness Review Certificate (ARC) (for aircraft complying with Annex Vb (Part-ML))
ARC-Aktenzeichen: 2020/120
ARC Reference:

Im Einklang mit der Verordnung (EU) 2018/1139 des Europaischen Parlaments und des Rates bescheinigt
Pursuant to Regulation (EU) 2018/1139 of the European Pariament and of the Councl:

CAMO lIrene Flagg
Glandorfer Damm 35, 49536 Lienen
DE.CA0.0025

hiermit, an dem nachfolgend aufgefthrien Luftfahrzeug eine Prifung der Lufttichtigkeit gemaR der Verordnung
(EU) Nr. 1321/2014 vorgenommen zu haben

hereby certifies thal il has perdormed an review in with (EU) No 13212014 on the following aircraft:
Hersteller des Luftfahrzeugs: Schroeder fire balloons GmbH

Aircraft manufacturer.

t des L 2 Fire balloons G42/24

Manufacturer's designation.

Ei i des L gt D-OWUE

Aircraft registration:

des L 1480
Avmﬂ serial number:

Das Luftfahrzeug ist zum Zeitpunkt der Priifung fir lufitiichtig befunden worden
and this aircrafl is considered airworthy at the ime of the review.

Ausstellungsdatum 20.April 2020 Datum des Ablaufs der Giiltigkeit: 20. April 2021
Dale of issue: Date of expiry
Flugstunden (FH) der Zelle am Prifungssdatum(*): 338:05
Aiframe Flight Hours (FH) al date of review (*):
Unterschrift: / Nr. der Erlaubnis (falls zutreffend): 0025/001
Soned &7 1 Authorisation No (if applicable)
- W/
Das L emmléie von Anhang Vb (Teil-ML) Punkt MLA S01(c).
1lemnsnn Tmatcvznaunpnsmmm e conditions of point ML.A.901(c) of Annex Vb (Part-ML). 5\20-2
Ausstellungsdatum: Datum des Ablaufs der Gulligkeit: "
Dale of issue: 34. HO.TL 2024 Dale of Ex; 20. A
Flugstunden (FH) der Zelle am Ausstellungsdatum 6. 38 N 25
™
Aitrame Fiight Hours (FH) at date of issue (") Nr. der Ertaubnis: OO ) 5 /00,(
Authorisation No:

Unterschrift: 7 i/;/ W d
N:‘:n":d des Unternehmens: Y /) | Aktenzeichen der Genehmigung: E C AO OO_’Z 6
Company Name: (,AO F( q)/ g < OG/C Approval Reference: D . *

von Anhang Vb (Teil-ML) Punkt MLA.901(c).
S Extaon e st Dompl-es me conditions of point A 901(c) of Annex Vb (Part-ML).
Ausstellungsdatum: Datum des Ablaufs der Glltigkeit:
Date of issve: Date of Expiry:

Flugstunden (FH) der Zelle am Ausstellungsdatum

Airframe Flight Hours (FH) at date of issue (7): Nr. der Erlaubnis:

Unterschrift: Asoeeion e

Signed.
Name des Unternehmens: Aktenzeichen der Genehmigung:
Company Name Approval Reference:

(") Aulier fir Balione und Lufischife. (Except for balloons and airships.)

EASA Form 15c Ausgabe 3 (2020-03-24)

Thefire balloons G 42/24ircraftmaintenancevas carried ot by engineer
Stefan Handl DE.66.11746, 23.03.2021 (Germany

Theaircraft pre-flight preparation was penfmed by the pilot

1.7 Meteorological Information

The Investigation Teanmas documents (FW1141 Weather Reports) on the
actual veather conditions ithe flight area, recorded using the Integrated Sensor
Suite Installation Manual, according to which the pilobk the decision to
performthe flight. In addition, tle pilot usedheweather data from free Internet
resources.

Note near thepad in the vichity of he village of Tgoulivka, there isa
special equipment, an automatic weather station FW1141, whildtased at
the UKGK KamianetsPodilskyi Airfield (AF) (thermometer,wind drection,
speed indicator, wind gust indicator, rain, humidity, dmospleric pressure
indicatorg. Records of thactual weathedataare kept {he Investigation Team

12



Final Report onlnvestigation intoAccidentwith SchroedeD-OWUE Hot Air Balloon,
Which Took Placeon 22.05.202

hasthe data remrds (Wheather Reports) for the time frd®:45 to 21:23 a
22.052021). The Investigation Teamhas no information on theequipment
calibration testand certification.

National regulatory documents do not stipulate requirements for
certification oftheequipment installed on temporaAfs.

In addtion, the pilot received the forecast amadtual weathewia the
Internet resource.

According to the iformation povided by the Ukrainian
Hydrometeorological Centefor May 22, 2021 15.00 to 21.00 UTC from the
KamianetsPodilskyi meteorological statignwhich is the nearest observation
point to the villag of Kulchiivtsi, KamianetsPodilskyi district, Khmelnytsky
region:

Actual Weather at the Kamianets-Podilskyi M eteorologicalStation
15.00 to 21.00 UTCMay 22,2021

For 15.00 UTC Kamianets-Podilskyi 22151 3358 42599 71503 10227
20080 40109 57013 83505 55555 1/029=

Total cloud amount9 points, 4 paits of stratocumulus witl600-1000
meterceiling, 5 pointcumulonimbus. Visibility 50 km. Surface wind direction
150 U, s ple &id tentperatare 22AC, dew point temperature 0.
Pressuraeduced tanean sea levél 1010.9 hPa. Barometrirend- 1.3hPa

For 18.00 UTC Kamianets-Podilskyi 22181 33548 32599 83007 10168
20094 40133 53018 8395/ 33333 10232 55508 6=

Total cloud amount.O points, 6 pimts cumulonimbus witl®00-1000 meter
ceiling, 4 point altocumulus. Visibity 50 km. Surface wind diect i on 30
speed 7 ifs. Air temperaturel 6 . 8d&w point temperatur® . 4 Pressure
reduced tonean sea levél 1013.3 hPa. Barometric trerd..8 hPa

For 21.00 UTC Kamianets-Podilskyi 22211 33548 429081702 10154
20103 39870 40131 58003 83031 554/014=

Total cloud amountlO points, 6 pints of altocumulus wit2500 meter
ceiling, 4 pointci r r us. Visibility 10 km. Sur f
ms. Air temperathtr eempe 4 BPtessureeduded o d Uy .
mean sea level987.0 hPa. Barometric trend.3 hPa

According to thedata of tle FW1141automatic weather statipduring
HAB take-off, at 16:20, the weather conditions were as follows:

- air temperatue +2 2 U+, wi ndl 7dliUue c t wiohBniss p e e d
gusts- 6.4nVs;
At thetime of thefatal accidentatabout 17:14:

- air temperature+17A4, wi nd -@857% e c wi 0d 173 pig e d
gustsi 29nvs.
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According to the UKSATSE, the actual and foecased weather
conditionsin the Lviv FIR territory for the period from 12:00 to 18:00
UTC, May 22, 2021 were as follows

1. GAMET areaforecast for Lviv FIR with the period of validity from 12:00 to
18:00 UTC, 22.05.2021.

FAURS52 UKLW 221000

UKLV GAMET VALID 221200/22180QJKLW -

UKLV LVIV FIR

SECNI

SFC VIS: LCA 1500MSHRA BR

MON LCA 0500M SHRA FG

SIG WX: ISOLTSGR

MT OBSC: ABV 600M AMSL

SIG CLD: ISOLCB 540/ABV 3000M AGL LCA BKN 150/450M AGL
MON BKN 600/ABV 3050M AMSL ISOLCB 1500/ABV 3050M AMSL
ICE: MOD 2100/AB/ 3050M AMSL

TURB: MOD SFC/3050M AMSL

SECN I

PSYS: 15 N480 E023 TO N51 E02430 COLD FRONT WITH WAVES
MOV NE 30KMH NC

SFC WIND: 190/07G12MPS LCA 220/10G18MPS

MON LCA 230/15G2IMPS

WIND/T:

300M 230/40KMH PS14

600M 230/56KMH PS 13 1500M220/60KMH PS06 3000M@BOKMH MS04
SFC VIS: 5000M BR

CLD: BKN SC 450/1500M AGL BN AC 2100/ABV 3000M AGL
FZLVL: 210M AMSL

MNM QNH: 1003HPA/ 752MM HG

RMK: CHECK SIGMET AND AIRMET=

The GAMET area forecast féow level flights was compiled for the Lviv FIR
by the UKLV meteonlogical office valid from 12.00 to 18.00 UT(May 22,
2021, issuedat 10.41 UTC on May 22, 2021

Part |

Visibility : isolated1500 meters heawain, hazein the mountainssolated
0500 meteheavy rainfog

Special phenomenaisolated thunderstorms thi hail

Mountain cover. mountainscovered by clouds abov&0 meters above
sea level

14
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Cloudiness local cumulonimbusceiling 540 metersgloud tophigher than
300 meters abovground level; in some placdsrokencloudceling 150 neters
thetopis 45 meters abowground level

In Mountains. broken cloudswith 600 metr ceiling, cloud top above
3050 metes abovesea leveljocal cumulonimbusceiling 1500 metersgloud top
above 305 meters abosea level

Icing: moderate lower limit 2200 metersupper limitabove 3050 meters
abovesea level

Turbulence: moderatefrom the ground up to 3050 meters absgelevel.

Part Il

Baric system at 15.00 UTC, a cold front with waves along the line with
coordinates N48BE023-N51 E 02430, is shifting to the northeast at a speed of
30 kilometers per hour, the trend is uncheohg

Surface wind: 190 degrees 07 gusts 12 ters per secondpcally 220
degrees 10 gusts 18 meters per second

In mountains: locally 230 degree45 gusts 21 meters per second

Wind by altitudes:

300m above sea level 230 degrees 4¢hkiemperaire +14

600m dove sea level 230 degrees 50 kriemperaire +13

1500m above sea level 220 degrees 6fhkemperature +06

3000m above sea level 220 degree&r®th temperature04

Surface \vsibility : 5000 meters haze

Cloudiness Broken stratoamulus ceiling 450 meters,cloud top 1500
meters abovground levelbrokenaltocumulusceiling 2,100 metersvith cloud
top above 3,000 meters abogmund level

Freezinglevel 2100 meters above sea level

Minimum QNH: 1003 hectopascals or 752 millimeters of mercury

Check forSIGMET, AIRMET informationavailablity .

2. SIGMET, AIRMET, AIREP SPECIAL Information for Lviv FIR
(information on actual orforecasted occurrence of haxdous weather
phenomena alonthe flight route, which may affect thearcraft safety during
the specified pgod was notompiled

3. WAREP |Information on actualsignificantweather phenomenaas not
reeeived from the meteorological stations located afp the flight route or
nearby

1.8 NavigationAids

Radio technicalflight supportaids at the airfields near the villages of
Tsybulivka andKulchiivka are absent.

There are no radio navigation and landing aids.

15
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1.9 Means ofCommunication

The crew informedthe Lviv Air InformationCenterby telephone 032 297
2173. Informingof the Air Forces of the Armed Forces Ukraine on the flight
was carried ouby the crew by telephone 032 22330.

1.10Airfield (AF) Data

The AF near the village foTsybulivka is a launch pad fori@hts of free
balloons par.9 of the Regulationdor the admission to operation aifrfields for
light aircraft flights, approvedby Order of he State Service of Ukraine for
Aviation Safety Supervisiondated 01.12.204 No. 205) it is a temporary
airfield of sufficient size for the safe takeoff tife aircraft such as fire balloons
G 42/24

1.11Flight Recorders

Flight recordersare not providednboardfire balloons G 42/24HAB by
thedesign.

The HAB is equipped withFly Tec 3040device, which includesan
altimeter, variometer, temperature indicator in #evelopeand compass. The
aircraft also ha€tsPSGarmin GPSMAP 84device

1.12.Wreckage andl mpact Information

Inspectionof the HAB crash siteand surrounding area showed thatre
was no scattemg ofthe HAB fragments and parts

1.13. MedicalData and Brief Results ofPost Mortem Sudies

According to the information rpvided by theMain Departmentof the
National Police in Khmelnytsky Region, according to the results ef th
examination No488 dated 24.022021, the alcohol content in the pilot's blood
wa 0. 000 a.

There is no information that physiological factorsrarapaciation affected
the crew's performance during the flight.

1.14. Fire
There was no fire during treecddent.
1.15. Suruval Factors

As a result of theaccident one person died and others were seriously
injured.

1.16. Tests andResearch

Propane-butane mixture is used as fuel for the burner of the fire balloons G
42[24aircraft

16
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1.17. Information on Organizations and Administrative Activities
Related toAccident.

HAB classificationi MannedFreeBalloon

Note Manned fredballoonis an aircraft lighter tha air, the lift of which
Is created by heated air (hot air balloon) (Aviation Regulations of ldkxgart
47 "Regulatons for Registration of Civil Aircraft in Ukraine", approved by
Order of the State AviatiolAdmnistration dated 05.02.2019 Nb53 and
registeredwith the Ministry of Justice on 12.03.20@8derNo. 240/33211.

The registrationyhich is reflected in thdircraft RegistrationCertificate
was carried out by the German aviation authorities on 21.07.2Z044 .aircrdt
wasassignedheregistration number BOWUE.

AirworthinessCertificate for operationvasissued by the German aviation
authorities on 21.07.204..

AirworthinessReview Certificate for operationasissued by the German
aviation authorities 081.032021 and is valid unt20.042022.

1.18. Additiond Information

Actions of rescue and fireteams

No rescueor fire fighting gperations wereonducted
There was no fire.

1.19. Useful orEffective MethodsUsed inl nvestigation

Standard investigative techniquesreused

2. Analysis

On 22.052021, at approxinately 17:14 UTCduring the flight D-OWUE
HAB impactedthe groundwhich resulted in deatbf one person anderious
injuries tothe pilot and four passengei$ie HAB suffered significant damage.

The investigatiorhasestablished that théup of Podillyaballoon fiesta in
KamianetsPodilskyi was heldon 22.052021 in the format of free individal
flights of 10HABSs.

Note The Cup of Podillia festival with participation of aerostatial
balloonsis annual and has been held in aNthy since 1999. The organizers of
the festival areBallooning Federation ofUkraine) and KamianetsPodilskyi
Ballooning Center with participation ofthe community of the city &amianets
Podilskyi

Traditionally, if there is a financial opportunity, during this festivaup of
Podillya sports competitions imerostaticsare held. Therefore, based on the
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decision of theneetng of the Bureauwf the Ballooning Federationof Ukraine
(Minutes No. 9/20), this event was included inWmgied CalendarSchedule of
Physical Culture, Health and Sports Events of Ukraine for 2021

At the same time, due to the lack of funding lierseconl stage of th€up
of Ukraine in aerstatics Cup of Podillyg the organizers decided not to hold
the sporting event and, based on the calendar plan of festival events in
KamianetsPodilskyi for 2021, to hold only the Podillia Cup festival with a
historical reconstrucion d the launch of the first balloon.

The nformation about the event was includetbithe calendar of the city's
festival events.

Certainpilots, who have repeatedly flowon hot air balloons in the areaf
KamianetsPodilskyi were persmally proposedby the organizersto perform
individual free flights irthe uncontrolled airspace on May 2123, 2021, during
the Podillia Cup festival.

On 22.052021,the HAB pilot planned to perform a free flight in the area
of the city ofKamianetsPodilskyion theHAB with the registration numbeb-
OWUE. The operatds a private person.

Note Subject toparagraph 9 of the Aviation Regulations of Ukraine
"Regulationsfor Use ofAirspace of Ukraine", approved by the joi@tder of
the State Aviatioddministrationand the Ministry of Defense of Ukna dated
May 11, 2018No. 430/210, registered with the Ministry of Justice on September
14, 2018 underNo. 1056/32508 (hereinaftelJoA Regulation} airspace users
shallinform aboutthe flights outside th&TScontrolledairspace:

1) bodiesof theUnited CivikMilitary System of Air Traffic Management of
UkraineT in case of filing @plications for the use of airspace;

2) control lodies of theAir Force of the Armed Forces in all cases of
flight operations outside th&TScontrolled airspacge

3) departmental ATC bodiésn cases of flights within the ATCZ, ATCA.

Accordng to paragraph 11 of theUoA Regulations applications for he
airspaceuseshall besubmitted by users to the Ukraerocenter until 12:00 UTC
on the eve of the activity.

According to paragraph 8 of the UoA Regulations informing of the
relevantbodiesof the United CivikMilitary System of Air Traffic Management
of Ukraine and the controbodies of the i Force of the Armed Forcesyhich
shall exerci® control over observance of thdJoA proceduresand rules
performance of aircraft flights, in particularpf the launch ofaerostatic
balloonsi shall be carried outby specialists oferostaticballoon launchiig
points

The repat of the command of the iA Force of the Armed Forces of
Ukraine on theHAB fatal accidentwhich the NB\AI received on May 23,
2021, also containethe information aboutinfringementof the Procedure for
Use of Airspace of UkrainehereinaftetPUAU) by D-OWUE hotair balloon.
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The nformation aboutPUAU was also contained in the letter of the Force
of the Armed Forcesf Ukraine dated8.062021 No350/165/3/1844. Thkiis
due to the facthat theAir Force of the Armed Forcesf Ukraine receivedhe
information about thaccidenttime of 17:45-17:50, which exceeedthe time of
balloon flights (the time of compien of flights was 17:20) However, the
investigation estidished that thdatal accidenibccurred durinddAB landingat
17:14, and therefor¢here was ndact of IPUAU.

SinceHAB flights in the warm seasoarelimited to 2hoursafter sunrise
and before sunsetlje todevelopment of cloudiness, increased aphic air,
presenceof wind gusts turbulence, etc,)the simultaneousapplication of 10
pilots to the abowenentionedserviceswithin a compressedime framewould
create occupancy of the information channel,unreliability of such
communicationimpossbility of informing dout each takeff. In addition, the
HAB launch padvould bea fairly large areahe quantityof suchis not solarge
in the vicinity of the city. Therefore, aedision is usuallytaken on HABs
launchesrom individual padsindependetly chosenby the pibts, andthatthe
centralizedreportingto the aforementionebdodiesshould be conductely one
assignedpilot from the HABs list compiled at the preflight briefing on
meteorological condition@ndwhich isindependently filld by the pilotswho
have t&kenthe decision to fly.

When filing an application at 184 UTC on 22.05.21¢controllersreceived
the information about only onélAB with the registration numbelJR-LLG,
which was operaéd by the pilotassignedat the briefing, and as regardshe
othersi only quantitativedatai 10 HABs.

The flight completiorreportwassentat 1720 UTCby the pilotassignedat
the briefing

According to thePICs statementin order © prepare for the flighthe
arrivedon 22.05.2Q1 at theairfield near the village oT sybulivka (4889'5.5N
26/34'40.1°E).

Upon arrival at theairfield on 22.05.2021, thePIC familiarized himself
with the weather conditions arabrresponding NOTAMeports related tohe
flight, and also made a calculationtbe HAB takeoff weight.

As fuel for the HAB burner a propandutane mixture was used, which
was filled intoHAB in the amount of 63 kg (there were 3 cylinders on board
HAB with 63 kg of the mixturdilled. As a result of théatal accidentthe police
seized them agmaterial evideoe One cylinder was full, the secondone
contained kg of the mixture. Thissisufficientto perform al-hourflight.) The
flight was planned with five passengers on board and was of a private. nature

Actual takeoff weight was

EmptyHAB weight 310Kkag.
Crewweight (1crew) 90 kg.
Passenger weight (g 450 kg.
Fuel weight 63 kg.
Total aircrafttakeoff weight 913 kg
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Note
According to theFlight Operation Manual, the maximum taka&f weight
unde these conditionshall bel063 kg.

Before the flightoperation the pilot performeda preflight preparation
(airfield inspection study of meteorological conditions, determination of take
off weight, determination of thduel amountfor the flight, etc) 7 but the
Investigaion Team did not reeive the recorded (documented) documentation
(materials) that would confirm this

At the time oftaking decision to take off, the weather was CAVOK, the
wind regime, according tokrainian Center for Hydrometeorologgs of 15:00
was wind spee i 3 m/s. According to the data of thEw1141 auomatic
weathe station which is located at the UKGKamianetsPodilskyi Airfield,
which was installed by pilotef free HABs independently on thairfield, as of
16:2Q wind 1.6 nis, gust$.4 nis.

According to thePICG explanations, duringhe groundtesing, theballoon
parametersvere normal and were checked immediately before takeoff.

Having checled that the totalweight of the balloon with people @ not
exceed 1063 kg, the launch site and weatlbeditionswerefavorable, thePIC,
according tohis statementgave the commal to the ground crew to begin
preparing for théHAB climb. During preparation for the flight, tHC checked
all the necessaflAB equipmentandtheburner. The basket wassasnbled in a
vertical position, the propane cylinders wdilked in advanceand hebegan the
process of connecting them to the burner. As soon as all the cylinders were
connected and tied to the basket, he prepared the btongs operation
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condition checked thesystem and pressure gausgrviceability afterthat he
lockedthe cylinders and released the remaining propane

After the basket was placed in a horizontal position, Rhé with the
ground crew continued to prepare tHAB. The basket wasonnected to the
envelopeand thePIC checked all thenap hoo&for connectioncorrectness and
safety connected thédetachmeritsydem from theballoonto the carhitch to
avoid unauthorizetiAB takeoffduring the start.

At the time ofinflating theenvdope, he entered the balloon and personally
checked thecanopyvalve for proper operation and connected the parachute
valve to theenvelope After that, he gave the command to prepare for the start.
Theenvelopewas filled with hot air in th@ormal male, weather conditions did
not preventthe flight. Aftercheckingthat all conditions were conducive to the
flight, the PIC asked people tcenter the basket. According to theIC,
immediately after that, he conducted a-fligeht briefing with the pasgers.

Note The Investigation Teandoes not have documentary information
about the prdlight preparation and prdlight briefing of passengers for the
flight in the area othe city ofKamianetsPodilskyibefore the flight.

According tothe PIC, theflight was planned along the routé Tsybulivka-
Olenivka HAB takeoff was conductect 1620 from an individually selected
launch pad with a magnetic headingidkeoff= 51U, t hi s was
of this piloton thisHAB on thisday (the first fight wasperformed at 06:00 and
landing at 07:15 According tothe PICG staement between the first and
second flights, he restedthe"7 days hotel

The climb and flight to the landing site took place without complications.

The flight took placeat an altitude of 50 to 400 meters at a speddL0-15
km/hwith MH=506 0U for 30 minutes. Later
weather worsened, it started to rain, and the balloon increased the flighpM
to 95U. Ther e was uptb25 kmhaAccordimgtor e a s e

the PICG statementhaving obsened from afar that otheHAB began to land,
the PICtook the decisiorto search for a landing site

The Kulchiivtsi southern outskirts were chosen as the landing Biteing
the landing apmach at ardtitude of 2530 m,te HAB flew over theelectric
power transmission lineDuring theflight over the cemetery, according to the
pilot, the balloorentereda downdraft of about 4 fs and a gust of wind up to 11
m/s.

Note according tothe Ukrainian Cente for Hydrometeorologis datg as
of 18:0Q the wind speedwas 7 m's. According to the data of thEw1141
automatic weather statiorwhich is located at the UKGKamianetsPodilskyi
Airfield, as of 17:14- 17.7 nis with guss of 29 nis.

Mostlikely, HAB enterednto the vortex flow (rotor).

Note during the transitional periodef the season (spring, autumn), the
formation of vortex flows is significantly influenced by the daytime heating of
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the underlying surface, especially arable landrkdareas @ fields. When
heated, strong vertical air jets arise, which leads to vortem&tions, the so
called rotors. In such zones, local weather conditions are observed, which differ
from the weather conditions outside these zoviesexformations &e a close
system that can determitecal formation of the weather, which differsringdhe
weather conditiongstablishedy the synoptic situation.

This led to theHAB basketground impactas a result of which a man fell
out of the gondola. Accordingp the PICG statement during an unplanned
ground impact caused by the'rotor”, natural phenomengnhe acted in
accordance with thEOM, namely, closed the cylinders and opened the valve,
that, focusing allhis attention on théHAB control and consideng thatthese
eventswere instantane@un time, he did not see how and when the passenger
fell out The hot air balloon, by inertiapntinued to moven the remains of the
lift force having made anotheground impactat the point with coordinates
48/39'37'N 26M439"E (elevation abve sea level = +299 m) after 550 m, where
2 more peopléell out of the gondolaand stoppedfter 790 mat the point with
coordinates 489'32'N 26/443'47'E (elevation above sea level = +224 m

The distance from thérst HAB basketground collision (mpact)to the
place whereHAB came to resis 1340 meters.

At inspection ofthe acddent site, the investigation found that the balloon
gondola collided with a ground obstatla grave monument, whermne perso
fell out of the balloongondolaanddied.

Passengesafetybelts are not provided for thi$AB type

There was no fire during the emergency landing.

Theaccidentsiteis locatedn theareaof a driedup pond located in the east
of the villageof Kulchiivtsi.

As a reslt of theimpact theHAB sufferedsignificant damage.

Thetotal duration of the flightfrom the start of movemeniltthe ground
impact,according to the pilot and witnesses of #tedent, was 53 minutes.

Therewas no scattering ahe HAB parts.

Theinvestigation found that during the landing approadly ¢he nature of
the HAB movementat the ground impact by the distance of theHAB
movementon the ground andy the nature of theHAB damagég the HAB
probably enteredinto a descending vortex flow a "wind rotor" at a low
altitude, which led to loss dfot air ballooncontrollability andto its further fall
(hard touchdowmincontrolled by the pilgt

3. Conclusions
3.1.General Conclusions

1. TheHAB had a valid Airworthines&keview Certificate isued bythe
German CAA. Th&IC conductedhe preflight preparatiorof theHAB.
2. ThePIC has a validFree Balloon Filot's License, but the attachment to
thelicerse wasatthe State Aviatiodministrationat the time of theaccident
3. HAB hasthe AirworthinessCertificateissued by the CAA of Germany.
22



Final Report onlnvestigation intoAccidentwith SchroedeD-OWUE Hot Air Balloon,
Which Took Placeon 22.05.202

4. TheHAB flight weightconformed tdhe established limits.

5. At taking a decision to perforime flight, the neteorological conditions
corresponded to the conditions for performedlight underthe visual flight
rules.

6. The crew receivethe meteorological informabn (forecast and actual
weather) using a tablet via an Internet resource and thenmeteorological
station locatedh the vicinity oftheairfield.

7. The PIC had a valid medical certificat(a copy was submitted for
considerationof the Investigation Team At the same timeat the NBAAI G
requestdated 27.05.2021 Nb.3-1.8243 to provide information about the pilot,
the State AviatiomPAdministrationof Ukraine SAAU) sentby its letter daed
10.06.2021 No. 1.1860921 a copy of theClass 2Medical Certificate issued
on 13.072016 No. 065482MC No. 063168), which expired on 01.01.2020.
Thus, according to the documents provithgdSAAU, the pilotwas performing
flight operationwithout a vaid medical certificate.

8. The aircraftvasnot equipped withafety belts for passengers.

3.2.Causeg Contributing Factors

3.2.1. The most probable cause of the accidiente. a groundimpact
which promptedthe death of one person and serious injuttethe PIC and 4
passengers, and significant damage tdHA8 structual conponents wasthe
HAB entering intoa strong downdraftvind. Theabscencef safetybeltscaused
falling of three passengeosit from theHAB gondola and fatal injugsto one of
them.

3.22. The contributing factor to the accident walssenceof the radio
communicatiorbetween the HABilot and ATS unit, which cusedfailure to
recevein a timely mannetheinformationon a significantwind increase

Factor: Environment.
Category. WSTRW, UIMC.

4. Safety Recommendations
4.1. To: Airspace user®peratingflights in Class G airspace:

- Officially decide how to inform the air trafficontrol units and airspace
use controbodiesaboutsimultaneous operation difghts of several aircraft of
thegeneral aviation, includinglABs, within the commonliight area;

- During the pre-flight prepaation receivethe information onrestrictiors
and prohibitios of use ofthe airspacealong the route and in the flight area,
aeronautical information, includingOTAMs and metewmlogical informationi
exclusively from the official sources establishedby the State Aviation
Administration in particular from the air traffic servie unit andfrom the
official website of the Aeroawutical Information Service of Ukraine.
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4.2 To: Educational institutions that provide raining for pilots; to
manufacturers of general aviation aircraft, including light, ultralight,
aerostatic and amateuones

- Clearly indicatein the relevantflight training manuals, instructions,
programs what actionsa pilot shouldtake toperform asafe landng, hawng
encounteedstrong wind gust

- Specify in the relevant documentiow and where the technology)an
owner (operatorghallperformHAB filling with gas.

4.3. To: State Aviation Administration of Ukraine:
- Provide the NBAAI with copies ofvalid documentson flight personnel;

- Take effective measuress regarddulfilment by the aviation activiy
entities of Ukraine of the requirements of ti@rder of the State Aviation
Administration of Ukraine dad December 27, 201WNo. 1817 concerning
timely and reliableeportingof air accidents.

4.4. To: Ballooning Federationof Ukraine:

- Submit to the NBM\AI repors on air accidents and serious incidents
subject tothe recommendations of the Interim Instruction Raporting to
NBAAI of Air AccidentsandSeriousincidents withCivil Aircraft, approved by
theNBAAI Orderdated 06.03.2020N0.19.

4.5. Ta HAB manufacturers
- Equip theaircraftbasketwith safety belts for the pilot and passengers.
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