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1 Editorial

The Swiss Transportation Safety Investigation
Board (STSB) employs experienced technical in-
vestigators who are experts in their field. It also
has more than 126 individual investigators un-
der contract to provide the very latest specialist
knowledge. This ensures that the team is able
to conduct safety investigations to the highest
standard in each individual case.

The growth in the number of incidents reported
nonetheless poses considerable challenges in
staffing terms. While the figure for recorded
public transport incidents has remained stable
over time, the long-term trend in the number of
notifications in aviation clearly points upward.
There was a temporary dip when much air traf-
fic was grounded as a result of the COVID-19
pandemic, but the slow recovery in the sector
has now returned incident notifications to their
pre-pandemic level. Even if only a small propor-
tion ultimately result in a formal STSB investiga-
tion being opened, preliminary enquiries must

be made into each incident that is reported, in-
terviews must often be conducted and in many
cases data must also be secured and analysed.
These preliminary enquiries serve as a basis for
the decision on whether or not an investigation
might also have a preventive safety effect. That,
after all, is our remit.

We responded to the rising number of notifica-
tions by streamlining our processes and employ-
ing a further investigator-in-charge. Advancing
digitalisation in the different modes of transport
poses a further challenge because it produces
more sources and greater volumes of data.
These are a boon to analysis, but these large
amounts of data must be secured, retrieved
and evaluated for each investigation. This is
time-consuming, and limiting staff resources
at our laboratory, which is increasingly creating
bottlenecks. We will have to look for solutions
here in the future.



In January 2021 we published the final report
on the Ju 52 accident. Having completed this
highly complex investigation, we once again
have more capacity to steadily pursue and con-
clude other outstanding safety investigations.

Pieter Zeilstra
President of the extra-parliamentary commission




2 Management Summary

The STSB received 1,655 incident notifications
in 2021. Following assessment, these resulted
in 77 new investigations. A total of 20 extensive
and 67 summary investigations were completed
during the year, and five interim reports were
published on ongoing investigations. In the
course of those extensive investigations, both
completed and still in progress, the STSB identi-
fied safety deficits that led it to issue 22 safety
recommendations and seven safety advices.
These figures are distributed as follows across
the different modes of transport:

The STSB received one notification of an inci-
dent concerning maritime navigation in 2021. It
did not result in an investigation being opened.
No reports were published in this area in 2020,
either.

The number of incidents reported each year had
been rising steadily up to 2020, when there was
a sharp drop to 1,215 notifications. At 1,655,
the number in 2021 returned to a level compa-
rable with those prior to 2018. Aviation was the
principal factor in this fluctuation, in particular

Aviation Public transport
Incidents reported 1309 346
Opened investigations 66 11
Interim reports published 2 3
Extensive investigations completed 9 11
Summary investigations completed 61 6
Safety recommendations issued 10 14
Safety advices issued 2 5




because of the impact that the COVID-19 crisis
had on commercial air travel.

With a total of 87 investigations completed, the
STSB raised its output significantly compared
with the 61 of 2020, during which considerable
resources in the Aviation Division were tied up
finalising the investigation into the Ju 52 acci-
dent on 4 August 2018.

The Board approved the report into the Ju 52
accident in December 2020, and it was pub-
lished in January 2021. Attention then turned
to a variety of follow-up tasks, which included
the debriefing on the handling of investigations
into major accidents. This work was completed
in autumn 2021. This particular accident inves-
tigation cost just under CHF 4 million in total.




3 The STSB

3.1 Remit

The Swiss Transportation Safety Investigation
Board (STSB) investigates incidents in civil avia-
tion, public transport, and inland and maritime
navigation in accordance with the requirements
of the Swiss Ordinance on the Safety Investiga-
tion of Transport Incidents (OSITI; SR 742.167).
‘Incidents’ refers to both accidents and other
events, termed ‘serious incidents’, the investiga-
tion of which may help to improve safety.

The investigations consist of an independent
examination of the technical, operational and
human circumstances and causes that led to
the incident. The findings are intended to help
prevent similar incidents in the future. As stated
explicitly in the Swiss Railways Act (RailA; SR
742.107) and the Aviation Act (AviA; SR 748.0),
guestions of blame and liability are beyond the
scope of the investigations.

Where the STSB establishes safety deficits in
the course of its investigations, it issues safety
recommendations to the competent supervisory
authorities, or safety advices to the companies,
bodies or organisations concerned. The task
then is to determine what measures are appro-
priate to reduce or eliminate the risks attached
to the deficit that has been identified. The au-
thorities do this as part of their supervisory ac-
tivities, the companies as part of their safety
management systems.

The STSB collates and publishes the findings
of investigations in the form of reports aimed
at professionals in the sectors concerned and
the interested public. They are explicitly not ad-
dressed to prosecution and administrative au-
thorities.

The STSB forms part of the overall transport
safety framework in Switzerland. This is made

up of companies, authorities and organisations,
such as transport operators, manufacturers, ve-
hicle keepers, safety investigation bodies, super-
visory authorities, accreditation and certification
bodies, conformity assessment bodies, and oth-
ers. Each element of the system helps to ensure
the safety of its particular mode of transport by
performing specific tasks that are assigned to it
under the relevant legal provisions.

3.2 Organisation

The Swiss Transportation Safety Board is struc-
tured as an extra-parliamentary commission un-
der Articles 57a-57g of the Swiss Government
and Administration Organisation Act (GAQOA,
SR 172.010). The Board is appointed by the
Federal Council. It comprises between three
and five independent experts from the relevant
fields within the transport sector, and has an
Investigation Bureau which is responsible for
conducting the investigation process. Admin-
istratively, the STSB is attached to the General
Secretariat of the Federal Department of the
Environment, Transport, Energy and Communi-
cations (DETEC), although it acts independently.

3.3 Performance targets

The Federal Administration>s New Management
Model (NMM) was introduced on 1 January
2017. It is designed to strengthen public man-
agement at all levels and to increase the trans-
parency and manageability of performance.
Within the framework set by the NMM, the
STSB defined the following projects, initiatives
and performance targets for 2021:
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Rapid conduct of safety investigations: By applying
suitable measures, the STSB ensures that incident in-
vestigations are conducted promptly and in compliance
with the law.

Prompt completion of safe-
ty investigations concern-
ing serious incidents and
accidents involving aircraft

o .
(%, minimum) 60 37 70

Prompt completion of
safety investigations con-
cerning serious incidents
and accidents involving
railways, buses and boats

o !
(%, minimum) 60 50 70

The targets for the prompt completion of safety
investigations were not met, the main reason
being efforts to reduce the backlog of cases and
prevent a new one building. A number of out-
standing cases had amassed in the Aviation Divi-
sion in particular as a result of the 50%-plus in-
crease in notifications within just a few years up
to and including 2019, and the resources that
had been tied up with the investigation into the
Ju 52 accident on 4 August 2018. The decision
to concentrate on working through older cases
generated a relatively higher proportion of re-
ports for which the set processing times could
not be met. This situation is expected to con-
tinue for several years to come.

Although targets could not be met, the figures
in Sections 4.1 to 4.3 show that the STSB's out-
put stands up to comparison with that of pre-
vious years.

3.4 Resources

The STSB had a budget of approximately
CHF 7.9 million available in 2021. Around
CHF 3.9 million was budgeted for personnel

expenses, and just under CHF 4 million for ma-
terial and operating expenses. The latter item
specifically included just under CHF 1.3 million
for external services. The STSB uses this to fi-
nance investigations conducted by external ex-
perts and specialist organisations. The budgets
for both personnel and material and operating
expenses were almost entirely exhausted during
the year under review.

In December 2020 the Board approved the final
report on the accident of 4 August 2018 involv-
ing the Ju 52. It was published in January 2021.
Following publication, there were still various
follow-up tasks to be done, such as evaluating
proposals for further investigations and a de-
briefing on the procedure for investigating ma-
jor accidents. Publication and this downstream
work generated costs of around CHF 180,000,
taking the total for investigating this accident to
just under CHF 4 million. In autumn 2018 the
STSB had applied for an additional budget of
CHF 4.5 million for the investigation.

As is also usual in other countries, the work of
the Swiss Transportation Safety Investigation
Board is a basic service provided by the state
to improve safety. It is therefore almost exclu-
sively publicly funded. Consequently, all STSB
products, and in particular the final reports on
investigations, are provided free of charge on
the internet.

The STSB Investigation Bureau has a staff of
16.2 FTEs shared between 17 employees. Two
vacancies, for one technical investigator and
one administrative post, could be backfilled dur-
ing 2021. In its investigative activities, especially
when specific specialist skills are required, the
STSB can also call upon the support of 126 ex-
ternal contract investigators.




4 Investigations and findings

4.1 Overview of investi- and 67 summary investigations were completed
gations by the entire during the year, and three interim reports on

ongoing investigations were published. In the

Investigation Bureau course of those extensive investigations, both

completed and still in progress, the STSB identi-

fied safety deficits that led it to issue 22 safety

The STSB received 1,655 incident notifications recommendations and seven safety advices.

in 2021. Following assessment, these resulted These figures are distributed as follows across
in 77 new investigations. A total of 20 extensive the different modes of transport:

Aviation Public transport
Incidents reported 1309 346
Opened investigations 66 11
Interim reports published 2 3
Extensive investigations completed 9 11
Summary investigations completed 61 6
Safety recommendations issued 10 14
Safety advices issued 2 5
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The STSB received one incident notification con-
cerning maritime navigation in 2021. It did not
result in an investigation being opened. No re-
ports were published in this area in 2020, either.

The number of incidents reported to the STSB in
2021 (1,655) was comparable to pre-2018 fig-
ures. Highs were recorded in 2018 and 2019 with
over 1,800 notifications received in each case. In
2020 the STSB received only 1,215. Fewer notifi-
cations to the Aviation Division was the principal
factor in this difference. Prior to 2020 there had
been a steady increase for many years in the num-
ber of notifications, which peaked for the period
in 2018 and 2019 with 1,557 and 1,566 reported
incidents respectively. This trend came to a halt in
2020, when only 894 notifications were received
— just short of 60% of those of previous years.
At 1,309 reported incidents, figures for 2021 re-
turned to their pre-2018 levels. It stands to rea-
son that both the decline in notifications in 2020,
and the increase in 2021, are connected at least
in part with the collapse of commercial air travel
owing to the COVID-19 crisis, and its subsequent
recovery. The 346 incidents reported to the Rail /
Navigation Division is approximately 10% higher
than the long-term average.

With a total of 87 investigations completed,
the STSB raised its output significantly in 2021
compared with the 61 of 2020, thereby bring-
ing it back into line with that in the years prior
to 2020.

4.2 Aviation

The STSB received 1,309 notifications of avia-
tion incidents during 2021. Each of these was

reviewed in terms of its potential preventive
value. In many cases additional technical aids
were brought in to assess the danger in incidents
that were thought to be serious, especially air-
craft proximity hazards (airproxes), where there
is a risk of collision between two aircraft. These
preliminary enquiries resulted in a total of 26
accident investigations and 40 serious incident
investigations, including 14 airproxes involving
a high or significant risk of collision. An exten-
sive investigation was opened for 10 incidents,
while the initial investigation findings for 45
events indicated that a summary investigation
should be conducted.

There were 70 investigations completed and
their findings published in nine final and 61 sum-
mary reports. The final reports contained eight
safety recommendations and two safety advices
(Section 5.2). A further two safety recommenda-
tions were published in interim reports.

The effects of the COVID-19 pandemic contin-
ued to limit aviation in 2021, especially where
commercial air travel was concerned, although
there was more activity than in 2020. This is
reflected in the number of reported incidents.
While 1,566 notifications were received in
2019, numbers dipped to 894 in 2020 before
climbing back to 1,309 in 2021.

During the reporting year there were 27 acci-
dents involving aircraft registered in Switzer-
land, three of which occurred abroad. Eight
people suffered fatal injuries as a result.




4.3 Public transport

Railways and trams

The STSB received 307 notifications of safety-
related incidents concerning trains (286) and
trams (21) in 2021. An investigator attended on
site in 21 cases. An analysis of the notifications
with a view to their preventive potential resulted
in an investigation being opened in seven cases.
These involved three collisions, two hazardous
situations, one fatal accident involving persons,
and one industrial accident.

A total of six extensive and five summary in-
vestigations were completed last year, and two
interim reports were published during ongoing
investigations. In response to the safety deficits
identified during the extensive investigations,
the STSB addressed eight safety recommenda-
tions to the supervisory authority and one safety
advice to the transport/infrastructure operator
concerned (Section 5.3).

Cableways

There were 20 notifications of safety-related
events involving cableways during the report-
ing year. An investigator attended the scene in
three cases. Preliminary enquiries resulted in an
investigation being opened into all three inci-
dents. They concerned a serious case of material
fatigue on a pylon, one industrial accident and
a serious incident in which a sheave assembly
broke free from a pylon.

The STSB concluded three extensive and one
summary investigation(s) into this mode of
transport during the year under review. It pub-
lished one advance interim report on one of the
completed investigations. The extensive investi-
gations identified a variety of safety deficits. As
a result, two safety recommendations were is-

sued to the supervisory authority and two safety
advices to the cableway operator in question
(Section 5.4).

Buses

Eight bus-related incidents were reported in
2021. One investigation was opened, in the
case of a trolleybus fire.

Inland navigation

Ten notifications of inland navigation incidents
were submitted to the STSB in 202 1. No investi-
gations were opened

Two investigations were completed with final
reports. These reports contained six safety rec-
ommendations to the supervisory authority and
two safety advices to the ship operators con-
cerned.

4.4 Maritime navigation

One incident notification concerning maritime
navigation was received during the reporting
year. It did not result in an investigation being
opened, neither were any reports published for
this mode of transport in 2021.

13




5 Safety recommendations and safety advices

5.1 General

In the first half of the last century, accidents in
the transport sector were usually investigated by
the supervisory authority for the mode of trans-
port concerned. However, since these may be
involved in causing an accident or a hazardous
situation as a result of their activity, a separa-
tion of tasks and powers has prevailed over the
course of recent decades. In most countries, in
addition to the supervisory authority, an inde-
pendent, state-run safety investigation body
also exists, which is expected to impartially clar-
ify the reasons for an accident or a serious inci-
dent. In Switzerland, the Railways Act (RailA; SR
742.101) and the Aviation Act (AviA; SR 748.0)
provide the legal framework for such an inde-
pendent body.

However, because of the separation of powers,
the investigation body does not itself mandate
measures to improve safety but instead pro-
poses that the competent authorities take such
action. These thus retain their full responsibility.
The safety investigation body — the STSB in Swit-

zerland — identifies any safety deficits and issues
the corresponding safety recommendations in
an interim or final report to the relevant super-
visory authority or government department. It is
then up to the body to which the safety recom-
mendation was directed to decide along with
the stakeholders concerned whether and how
the safety recommendations should be imple-
mented. This principle applies to all modes of
transport for which the STSB is responsible for
investigating incidents. International and thus
national legal foundations contain different
arrangements for individual modes, however.
These affect the specific steps that are taken,
and are described below.

The EU established the European Aviation Safety
Agency (EASA) in 2002. EASA's mission is to pro-
vide uniform and binding rules on aviation safety
in the European aviation sector on behalf of the
member states. Here, the national supervisory
authorities primarily play an executive and me-
diating role and their exclusive competence is
increasingly limited solely to the nationally regu-
lated aspects of civil aviation. For this reason the



Swiss Transportation Safety Investigation Board
addresses its safety recommendations concern-
ing aviation to either EASA or the Federal Office
of Civil Aviation (FOCA), depending on the area
of competence. In individual cases the authority
to act to rectify a safety deficit may lie with an-
other authority in Switzerland or abroad. In these
cases the STSB addresses its safety recommenda-
tion to the competent authority concerned.

Regulation by the EU is becoming increasingly
important for the railways, in particular where
technical and operational interoperability in
international transport are concerned. Mean-
while, responsibility for overseeing railway
safety essentially lies with the national safety
supervisory authority, which in Switzerland is
the Federal Office of Transport (FOT). How-
ever, since June 2019 the European Union
Agency for Railways (ERA) has issued safety
certificates and market authorisations for ve-
hicles, and given its approval for train control
and train safety projects. As a further result
of the changes to the legal foundations in the
railway sector, other authorities and organisa-
tions also take on a supervisory role alongside
the national authority. These include the Swiss
Accreditation Service (SAS), as well as certifica-
tion bodies for companies that are responsible
for maintenance. The STSB addresses its safety
recommendations to that authority or body
whose mandate gives it the power to imple-
ment or order action on the basis of the recom-
mendation submitted to it.

Safety objectives and requirements for cableway
installations and their operation are governed
by the EU Cableways Regulation (EU) 2016/424
dated 9 March 2016. However, supervision and
enforcement lie fully within the remit of the na-
tional supervisory authority, which in the case
of federally licensed cableways is the FOT. STSB
recommendations are therefore addressed to
this authority.

The regulations applying to licensed inland nav-
igation in Switzerland are primarily national
ones. Consequently, recommendations from
the STSB are addressed to the FOT as the na-
tional supervisory authority for safety.

With regard to maritime navigation, the Euro-
pean Union established the European Maritime
Safety Agency (EMSA) in 2002. Its mission is to
reduce the risk of accidents at sea, the pollution
of the seas through maritime navigation and the
loss of human life at sea. The EMSA advises the
European Commission on technical and scien-
tific matters concerning the safety of maritime
traffic and in relation to preventing the pollution
of the seas by ships. It plays a part in the on-
going drafting and updating of legislative acts,
the monitoring of their implementation and
in assessing the efficacy of existing measures.
However it has no authority to issue directives to
Switzerland, specifically. Any safety recommen-
dations from the STSB are therefore addressed
to the Swiss Maritime Navigation Office (SMNO)
as the national supervisory authority.
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Having received a safety recommendation, the
addressee notifies the STSB of the action it in-
tends to take to rectify the safety deficit, as well
as a timeline for its implementation. Feedback
from addressees, and information on the current
status of implementation, can be found on the
STSB website (www.sust.admin.ch/en/safety-rec-
ommendations/aviation and www.sust.admin.ch/
en/safety-recommendations/railnavigation).

Occasionally, an investigation brings safety defi-
cits to light that cannot be eliminated by amend-
ing rules or regulations or by direct supervisory
activity, but rather by changing or improving
awareness of risk. In these cases the STSB for-
mulates a safety advice which is addressed to
particular transport-related stakeholder or inter-
est groups. This is intended to help the com-
panies, people and organisations concerned to
identify a risk and the associated action that is
required. The legal foundations do not provide
for feedback on the implementation of meas-
ures taken in response to safety advices. Unlike
safety recommendations, safety advices are not
published separately on the STSB website.

All of the safety recommendations and safety
advices issued by the STSB in interim or final re-
ports during 2021 are set out below. To aid un-
derstanding, these are accompanied by a brief
description of both the incident concerned and
the safety deficit which is to be eliminated.

5.2 Aviation

Emergency landing of a motorised aircraft 1 km

south of Gossau (ZH), 30.11.2019

A loss of fuel supply resulted in engine failure, as a result of
which the aircraft was badly damaged during an emergency
landing in a field. Factors contributing to the accident were
an incorrectly fitted fuel tank selector switch in combination
with a defective fuel gauge.

Safety deficit

The changeover from traditional technical administration to
an electronic solution was designed in a flight school in such
a way that information on the technical condition of its air-
craft was only available to the flight school as aircraft owner
for a long time. However, the pilots, the maintenance or-
ganisation and the supervisory authority only had an incom-
plete and varying level of information. This was recognised
as a factor to risk in the investigation of an aircraft accident.

Safety recommendation No 568, 30.03.2021

The Federal Office of Civil Aviation (FOCA) should take
appropriate measures to ensure that, with the start of the
switch to electronic logbook systems, authorised persons
have unrestricted access to information on the technical
condition of the aircraft.

Emergency landing of an electrically powered

motorised aircraft approximately 2 km east of
Ecuvillens aerodrome, 03.01.2019

During an emergency landing outside the aerodrome area,
which was due to a loss of motor power, the Pipistrel Alpha
Electro 167 made a hard impact with the ground and then
flipped over.



http://www.sust.admin.ch/en/safety-recommendations/aviation
http://www.sust.admin.ch/en/safety-recommendations/aviation
https://www.sust.admin.ch/en/safety-recommendations/railnavigation
https://www.sust.admin.ch/en/safety-recommendations/railnavigation

Safety deficit

Due to a faulty electrical connection, the cooling system'’s
circulating pump failed, causing the propulsion unit's power
controller to over-heat within a short time. As a result, the
available motor power was automatically reduced to less
than 15% of the maximum take-off power. As a result, the
pilot was forced to make an emergency landing outside
the aerodrome area during which the aircraft was severely
damaged. The fact that a single pump was installed in the
cooling system was recognised by the STSB as a lack of re-
dundancy and a high safety risk.

While the aircraft flipped over, the left attachment point of
the pilot’s lap belt was torn from the airframe.

Safety recommendation No 569, 27.04.2021

The European Union Aviation Safety Agency (EASA) should
ensure that the aircraft manufacturer adapts the propul-
sion units cooling system in such a way that the failure of
a single system component, such as the circulating pump,
does not significantly affect cooling and consequently mo-
tor power.

Safety recommendation No 570, 27.04.2021

The European Union Aviation Safety Agency (EASA), in co-
operation with the aircraft manufacturer, should ensure that
the seat belt attachment points can withstand such forces in
all aircraft types which have an airframe similar to the Alpha
Electro 167.

Safety deficit

In the current accident, the two main batteries were not
damaged and there was no fire. In the context of the inves-
tigation it was revealed that an electrically powered aircraft
involved in an accident poses specific hazards. Extinguishing
a fire on an electrically powered aircraft requires special pre-
cautions and procedures on the part of the emergency ser-
vices. This is due to the built-in high-performance batteries.
The wreckage of an electrically powered aircraft also poses
a particular hazard due to the high electrical voltage and
current of the main batteries.

Safety recommendation No 571, 27.04.2021
The FOCA should supplement the aircraft register with an
entry for electrically powered aircraft.

Safety recommendation No 572, 27.04.2021

The FOCA should, in cooperation with aerodrome operators
and the emergency services which are usually involved in ac-
cidents involving aircraft, take measures to raise awareness
of the hazards posed by electrically powered aircraft and
how these can be countered.

Ground collision between a business aircraft and a

car close to Buochs aerodrome, 05.03.2021

Taxiway D is located at airport Buochs (LSZC), and runs
from the airport to the Pilatus Aircraft Ltd site. This taxiway
crosses the cantonal road between Ennetbiirgen and Stans.
On this crossing, the driver of a passenger car failed to see
the red traffic light and subsequently collided with a Pilatus
PC-12.

Safety deficit

The crossing is indicated with danger signs and a signal
installation involving lights and warning signals. However,
there are no traffic barriers. Nor are there any additional
speed restrictions on the cantonal road near the crossing,
meaning that vehicles may travel at up to 80 km/h.

Little damage was caused; however, a collision of this kind
could potentially result in considerable damage to the air-
craft and car involved, and in serious injury to the persons
or third parties involved, for example owing to the high ro-
tation energy of the aircraft's propeller. All other crossings
on the aerodrome for which air traffic control is responsible
have traffic barriers, apart from the crossings between the
cantonal road and Taxiways D and C — the latter lying further
east.

Safety recommendation No 576, 19.10.2021

The Canton of Nidwalden's Office for Mobility, in collabora-
tion with the cantonal police department, the Federal Office
of Civil Aviation (FOCA), Pilatus Aircraft Ltd and the opera-
tors of Buochs airport (LSZC) should implement measures to
reduce the risk of a collision between users of the cantonal
road and aircraft at the crossings on taxiways C and D.

Light helicopter engine failure at Bola (GR),

26.06.2021

The crew of a Guimbal Cabri G2 helicopter constructed in
2020, equipped with a Lycoming Engines O-360-J2A engine
that was also manufactured in 2020, performed an autoro-
tation following a drop in engine oil pressure that resulted
in too little tension on the drive belt and thus a reduction
in rotor speed.

Safety deficit

The subsequent investigation showed a narrowed section,
as well as chips and non-deburred drilling work in one of
the oil ducts in the accessory housing. An inspection of fur-
ther engines constructed in 2020 and 2021 revealed similar
findings.
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It may therefore be assumed that further O-360 series engines
will display similar shortcomings that, depending on use,
might result in a considerable risk during flight operations.

Safety recommendation No 578, 21.09.2021 (interim
report)

The European Union Aviation Flight Safety Agency (EASA)
should take appropriate action to ensure that all opera-
tors of 0-360-series Lycoming Engines identify and remedy
narrowed sections of the oil duct in the accessory housing
caused by possible manufacturing deficiencies.

Safety recommendation No 579, 21.09.2021 (interim
report)

The US Federal Aviation Administration (FAA) should take ap-
propriate action to ensure that all operators of O-360-series
Lycoming Engines identify and remedy narrowed sections
of the oil duct in the accessory housing caused by possible
manufacturing deficiencies.

Safety recommendation No 580, 21.09.2021 (interim
report)

The US Federal Aviation Administration should take appro-
priate action to ensure that engine manufacturer Lycoming
Engines takes the proper steps to remedy the manufactur-
ing deficiencies that have been identified.

Take-off accident involving a power glider at the

Dierdorf special airfield (EDRW), Germany, 17.10.2021

On an SF 25C motor glider the right control stick broke
directly above the weld seam at the transmission joint so
that it could no longer be used to control the aileron and
elevator. The design was such that the aileron, but not the
elevator, could still be controlled with the left stick. The
crew, who were unaware that the control stick was broken,
therefore lost control of the motor glider during the take-off
run. The aircraft hit the ground hard, collided with a tree
and came to a halt severely damaged.

To ensure an independent enquiry, the German Federal Bu-
reau of Aircraft Accident Investigation (BFU) delegated this
investigation to the Swiss Transportation Safety Investiga-
tion Board, which published this interim report.

Safety deficit

The investigation revealed that the broken steel rod was
heavily corroded on the inside and therefore weakened. Ac-
cording to the manufacturer's drawings, the material used
was St 35 machine steel (now E235), which has low corro-
sion resistance. There were no manufacturer’s instructions
recommending that periodic checks should be carried out

for crack or corrosion formation or to ascertain the integrity
of the anti-corrosion coating of these control components.

Safety recommendation No 581, 21.12.2021 (interim
report)

The European Union Aviation Safety Agency (EASA), in co-
operation with the aircraft manufacturer Scheibe Aircraft
GmbH, should take measures to ensure that SF 25 motor
gliders are only operated if there are no such signs of corro-
sion on their control components and control rods.

Incident during a winch launch at the

Fricktal-Schupfart airfield, 10.05.2019

In the course of a winch launch a glider collided with the ca-
ble parachute and winch safety cable (strop) after the crew
released the winch cable, the cable parachute opened and
the winch driver retracted the winch cable.
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Safety deficit

The investigation found that, depending on the arrange-
ment of the winch launch cable, having aborted a winch
launch neither the crew nor the winch driver is able to pre-
vent a collision between the glider and the inflated cable
parachute and safety cable. To reduce precisely this risk,
airworthiness directive (AD) 73-16 issued by the German
federal aviation authority (LBA), in February 1973 (now AD
1973-016) contains requirements for cable parachutes and
cable arrangements. It emerged that few people in Switzer-
land are aware of this information.

Safety advice No 39, 07.12.2021

The SFVS Swiss gliding federation should raise awareness

among operators of launch winches that they must observe

the following instructions, conduct individual risk analyses
and take the appropriate action:

e Use only cable parachutes that permit sufficiently fast
cable retraction speeds, so that an open cable parachute
can be pulled away from a glider flying horizontally at
low altitude.

e Use an intermediate cable to ensure that the distance
between the parachute canopy and the glider’s tow
release is long enough to give crews sufficient re-




action time to avoid an inflating or collapsing cable
parachute.

e Swiss operators of launch winches should observe the
basic considerations and safety recommendations that
have been in place in Germany for decades, adapt them
to current circumstances and implement them.

The probability of a collision between the glider and the ca-

ble parachute and safety cable can be minimised by taking

the measures described above. Guidance on the way winch
cables should be arranged may be drawn from the SBO
gliding regulations issued by the German federal gliding
commission (Bundeskommission Segelflug), which is part of
the Deutscher Aero Club, and airworthiness directive (AD)

No 73-16 issued by the German federal aviation authority

(LBA).

In addition, winch drivers should be taught emergency pro-

cedures that are adapted to the way in which their individ-

ual system components interact.

Controlled flight into the terrain in the

Les Pléiades region (VD) during a night flight,
22.01.2020

While flying according to visual flight rules (VFR) on a dark
night, the aircraft collided with the terrain in a steeply slop-
ing wood and was destroyed upon impact. Both occupants
sustained fatal injuries.

Safety deficit

The findings of the investigation indicate that the pilot’s en-
thusiasm for the use of electronic aids likely gave a false
sense of ease, causing them to lose situational awareness.
The pilot evidently did not check that their altitude was suf-
ficient for the route from Vevey to Gruyeres (LSGT).

Safety advice No 40, 07.12.2021

Modern electronic aids such as tablets are becoming an in-
creasingly important part of flight planning and navigation.
Pilots should therefore learn how to use these aids during
their flight training. It must be remembered, however, that
visual flights must always be conducted on the basis of
visual references to land or water.

When flying VFR at night, even under good weather condi-
tions there may still be situations involving artificial lighting
or other brightness that make it difficult to recognise ob-
stacles. To ensure safe navigation when flying on visuals,
methods should be taught and practised that ensure that a
flight can be conducted using visual references even when
visibility is poor. Technical aids such as tablets can certainly
be of use in this respect, but should not be used as the prin-
cipal means of navigation.

5.3 Railways

Collision of a multiple unit with a road/rail vehicle

in Burgistein (BE), 10.09.2015

On 10 September 2015 at 22:13 hrs, a ‘Lotschberger’ RABe
535 multiple unit collided with a road/rail excavator in Bur-
gistein (BE). Both vehicles were damaged, and one person
suffered minor injuries. The roof of the building on the adja-
cent property was also damaged, but the railway infrastruc-
ture was not affected.

The collision was caused by the road/rail vehicle having
joined the rails on an unsecured track. This occurred be-
cause communication (observance of speech and radio
rules) between the controller and safety warden via mobile
telephone did not follow the official regulations, leading to
misunderstandings and contradictions that were not picked
up. Additionally, the relevant documents did not specify the
location at which the excavator was to join and leave the
tracks, or this was not stated correctly.

These risks were also identified:
e The following errors can trigger a chain of events:
— Safety-related documentation that is not kept up to
date, such as the safety protocol and circular.
— Acceptance of deviations from specifications in safe-
ty-related documents.
e The ceiling panels in the ‘Lotschberger’ unit did not with-
stand the 28 km/h collision. They became detached and
could have injured passengers.

Safety deficit

When letting the special train pass by in Burgistein, the
movements inspector and safety warden (in the role of
safety officer) failed to recognise when discussing where
the road/rail vehicle would join the tracks that they each
assumed a different location. Although the movements in-
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spector had stated that it was not possible to close track
71 and points 55 to enable the road/rail vehicle to join the
track, the safety warden still asked if the excavator could
be re-railed regardless. The fact that the movements inspec-
tor then agreed to the excavator joining the tracks, adding
“but the train still has to come through and it will be here
any minute” did not lead either party to suspect that there
might have been a misunderstanding.

Safety recommendation No 145, 27.08.2019

The safety deficit established in this case had already been
taken up in Final Report No 2016091602 on the near miss
between a suburban train and a shunting engine on 16 Sep-
tember 2016 in St Margrethen, and was addressed in Safety
Recommendation No 145. For this reason, the STSB declined
to issue a further, identical safety recommendation. Safety
Recommendation No 145, issued to the FOT in Final Report
No 2016091602, reads: The Federal Office of Transport
(FOT) should lay down mandatory requirements for persons
with safety-relevant duties so that their initial training and
periodic professional development covers ways of thinking
and behaving when dealing with disruption, similar to the
position in aviation with TRM training. Although the present
case concerns a normal procedure rather than an incident
procedure, Team Resource Management (TRM) training
would help to identify misunderstandings in communication
and guide management conduct and decision-making.

Safety deficit

The collision at 28 km/h resulted in individual panels detach-
ing from the ceiling of the ‘Létschberger’. This might have
caused injury had passengers been on the train.

Safety recommendation No 111, 02.03.2017

The safety deficit identified in the present case had already
been taken up in Final Report No 2014081301 on the de-
railment of a passenger train following a landslip on 13
August 2014 in Tiefencastel, and addressed in Safety Rec-
ommendation No 111. The STSB therefore decided not to
issue any further safety recommendation. Safety Recom-
mendation No 111, issued to the FOT in Final Report No
2014081301, reads: The FOT should check guidelines for
securing interior panels of train carriages and amend them,
where necessary, so that these panels cannot come loose in
the event of severe shaking.

Accident involving persons in Bern, 01.03.2020

At 01:09 on Sunday, 1 March 2020, a passenger’s hand got
caught in the closing boarding door of a Eurocity passen-
ger coach of the Intercity (IC) Bern-Interlaken Ost at Bern
station. The train left a short time later. The passenger ran
alongside the car and tried to free his hand. After running
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alongside the car for about 45 metres, he finally managed
to pull his hand out of the rubber door seals. He sustained
minor injuries in his efforts.

The accident involving a person occurred because technical
and construction failures led to the premature deactivation
of the anti-trap system in the entrance doors as the doors
closed.

The following contributed to the accident:

e The use of an anti-trap protection strip with unsuitable
material properties.

e The maintenance measures introduced to improve the
quality of the anti-trap protection were not sufficient to
prevent the latter from being deactivated too early as
the doors closed.

e A person reached their hand into a closing door space.

e Only one person was responsible for the departure pro-
cess in the given situation (train length, wagon types,
place of departure, conditions on the platform).

Safety deficit

People are used to the fact that most doors that close au-
tomatically can be reopened by reaching into the closing
door space. They therefore attempt to do the same with
doors that may reopen less reliably. Public transport users
should be alerted the fact that closing doors should only
be reopened by operating the door opening button. Un-
der no circumstances should a person reach into a closing
door space. If they do, they may fall or become trapped.
The anti-trap system is not intended or designed as an al-
ternative method of opening the carriage door. People are
used to the fact that most doors that close automatically can
be reopened by reaching into the closing door space. They
therefore attempt to do the same with doors that may reo-
pen less reliably. Public transport users should be alerted to
the fact that closing doors should only be reopened by op-
erating the door opening button. Under no circumstances
should a person reach into a closing door space. If they do,
they may fall or become trapped. The anti-trap system is not
intended or designed as an alternative method of opening
the carriage door.

Safety recommendation No 161, 06.07.2021

The Federal Office of Transport (FOT) should examine the ex-
tent to which informing public transport users not to reach
into closing door spaces can lead to fewer people falling or
becoming trapped. It should ensure appropriate measures
are implemented where necessary.

Safety Recommendations No 153 and No 154 were submit-
ted to the FOT in the interim report into this incident, dated
15 March 2020. These were published in the annual report
for 2020.




Derailment of a passenger train in Rossiniére,

11.09.2020

At around 20:40 on 11 September 2020, the second pan-
orama carriage (As 111) of MOB train No 2238 travelling
from Montreux to Zweisimmen derailed at the exit of Ross-
iniere station. None of the 25 passengers on board the train
were injured.

The MOB train No 2238 derailed at the exit of Rossiniere
station because of a breakage of the first axle of the front
bogie on carriage (As 111).

The axle broke in the area of the earthing disc. Corrosion
between the axle and the earthing disc had triggered
the formation of a crack, which subsequently spread
through the axle shaft, eventually causing it to break from
fatigue.

The following factors contributed to the accident:
e Failure to carry out a full ultrasound check of the axle
during servicing.

In the course of the investigation, the following risks were

identified:

e During the periodic maintenance of the panorama car-
riages, the condition of the protective layer of the axle
shafts and the wheels was not checked.

e The serviced axles, which were awaiting use, showed
damage to the axle shafts as a result of inappropriate
handling.

Safety deficit

Axles are important components in the safety of rolling
stock. A broken axle or wheel can have serious conse-
quences. During maintenance, it is essential to pay special
attention to these components. Only non-destructive test-
ing (e.g. ultrasonic [UT], magnetic [MT]) can detect the be-
ginnings of a crack.

Article 51 Section 1.19 of IP-RailO (2016 version), Non-in-
teroperable vehicles, stated with regard to non-destructive
testing that vehicle axle shafts must be non-destructively in-
spected for cracks at each change of wheels or tyres along
the whole length of the vehicle.

This article in the 2020 version of the IP-RailO has been
adapted to state that wheels and vehicle axle shafts / trailing
axles must undergo regular non-destructive testing. [...] For
this procedure, industry-specific maintenance regulations
must be applied.

The 2020 version of the IP-RailO is thus less comprehensive
than the previous one and defines the scope of non-de-
structive testing simply as the industry-specific maintenance
regulations.

Safety recommendation No 160, 11.05.2021

The STSB recommends that the FOT adapt RTE 41500 (in-
dustry-specific maintenance regulations) so that non-de-
structive testing is thoroughly regulated, while at the same
time recommending a complete inspection of the entire axle
when changing wheels or tyres.

Collision between two shunting movements

in Cully, 16.11.2020

At 02:33 on 16 November 2020, a collision occurred on
track 3 in Cully between a train engaged in a shunting
movement, coming from an SBB Infrastructure Contact
Lines worksite on the open track between Lutry and Cully,
and another train at a standstill on track 3. The latter was
supposed to continue its journey to an SBB Infrastructure
Tracks worksite in Lutry, i.e. past the Contact Lines worksite.
As a result of the impact, the stationary vehicles on track
3 were pushed back 25 metres. Two people were slightly
injured. The rolling stock incurred extensive damage.

The collision on track 3 at Cully station between the Con-
tact Lines train and the Tracks train was caused by the for-
mer travelling at a speed unadapted to the visibility condi-
tions and the ETCS signal showing ‘Proceed with caution’.
The train was unable to come to a halt before reaching the
stationary vehicles.

The following contributed to the incident:

e A lack of planning and coordination in preparing the
works so that there was no agreed definition of the
operating restrictions to be applied when working on
the same site;

e Failure to hire a site coordinator;

e Failure to inform staff on the ground of the operating
status, which would allow them to determine unequiv-
ocally the current track occupancy.

Safety deficit

When several worksites are in operation in the same area
and the same tracks have to be closed, a site coordinator
must always be present, as stipulated in the safety guide-
lines drawn up in accordance with RTE 20100.
Uncoordinated movements and non-uniform procedures
are factors contributing to irregularities.

The danger of such lack of coordination when planning
works was previously highlighted in the report on the fatal
accident at a worksite at Airolo station on 5 February 2019.
The report on the endangerment of operations at Cully sta-
tion on 15 November 2019 also highlighted a lack of plan-
ning and coordination in preparing the works, which meant
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there was no agreed definition of the operating restrictions
to be applied.

Following the report on that incident at Cully on 15 Novem-
ber 2019, safety advice No 25 was issued, as follows:

To standardise working processes, where there are two
engineering sites in the same area at the same time, SBB
Infrastructure should ensure that the operators concerned
coordinate with each other to plan and define common op-
erating restrictions.

This accident has once again highlighted the lack of plan-
ning and coordination in preparing the works so as to en-
sure an agreed definition of the operating restrictions to be
applied when working on the same site.

Safety recommendation No 162, 17.08.2021

The STSB recommends that the FOT ask the infrastructure
operator SBB to take organisational measures to ensure that
the work is coordinated between the various units when
planning worksites in the same area at the same time.

Safety deficit

According to the RTE safety regulations, the site coordina-
tor — or the safety manager — is responsible for managing
the written inspections for all shunting movements along
the entire closed section. On larger worksites, it is not unu-
sual for several trains to be involved. Distances and the local
topography may prevent the site coordinator from having
a visual overview of the entire area. As a result, the task
of following shunting movements can become tedious and
error-prone.

Although he was in charge of safety, the Contact Lines
safety manager who was on the worksite right on the track
between Cully and Lutry was not aware that a train was
waiting on track 3 in Cully station and that this train was
then supposed to pass along the closed track on which he
was working, heading for the Tracks worksite at Lutry sta-
tion.

Safety managers and site coordinators do not have the tech-
nology to check that the track restrictions confirmed by the
rail traffic coordinator are indeed as requested or to deter-
mine the track status (free/occupied) when they authorise
a shunting movement to operate in the closed area. This is
despite the fact that IT tools currently exist to allow for such
information to be made available.

Safety recommendation No 163, 17.08.2021

The STSB recommends that, to ensure the safety of complex
worksites, the FOT should require infrastructure operators
to provide safety managers and site coordinators with a
real-time graphical overview of the operating situation (in
particular the status of track restrictions, track occupancy
and established itineraries) for the area in which they are
responsible for worksite safety.

22

Dangerous goods incident in Basel SBB shunting

yard, 19.10.2020 (interim report)

On 19 October 2020, a technical inspector at Basel SBB RB
marshalling yard heard a hissing sound from a tank wagon
and noticed steam escaping from an almost imperceptible
hole. He complained of feeling unwell and was taken to
hospital for a check-up. On 6 July 2021 in Lusslingen, a
driver noticed some blue smoke during a shunting move-
ment. Upon inspection, he found that smoke and liquid
were escaping from a small hole near the access opening of
a tank wagon filled with hydrochloric acid.

Safety deficit

Within the space of nine months, two identical Zacns tank wag-
ons in Switzerland experienced a leakage of hydrochloric acid,
one at Basel SBB freight station and the other at Lisslingen.
The preliminary findings of the investigations indicate that
the protective lining of the Zacns series N-310-02 tank
wagon does not always provide an appropriate barrier be-
tween the steel shell and its hazardous contents, leaving the
steel shell subject to damage by corrosion. The leakage of
hazardous substances from a tank wagon poses a consider-
able risk to employees, passengers and the general public as
well as to the environment.

Safety recommendation No 167, 31.08.2021 (interim
report)

In accordance with Article 26 paragraph 2 of Directive (EU)
2016/798 of the European Parliament and of the Council of
11 May 2016 on railway safety, the STSB recommends that
the Federal Office of Transport (FOT) forward the follow-
ing safety recommendation to the national safety authority
of the member state in which the wagons are registered
(NSA-NL) and to the national safety authority of the member
state in which the responsible ECM is based (NSA-FR):

The STSB recommends that all Zacns series N-310-02 tank
wagons with the HAW-H94 protective lining be removed from




service and that the protective lining be inspected by an inde-
pendent body. At the same time and in consideration of the
inspection results, the STSB recommends clarifying whether
other tank wagons with comparable protective linings may
be affected and, if so, that appropriate measures be taken.

Train collision in Belp, 31.12.2020 (interim report)

On the afternoon of 31 December 2020 at 16:43, a passen-
ger train stopped at Belp Steinbach station. The passenger
train was due to couple with a multiple unit waiting on track
2 in Belp. Leaving Belp Steinbach, the driver of the passen-
ger train accelerated to 40 km/h. Around 230 m before the
waiting multiple unit he started braking using the electro-
dynamic brake. As the braking effect was inadequate, the
driver pulled the emergency brake about 160 m before the
stationary multiple unit. However, the braking effect was
still inadequate and the passenger train collided with the
stationary train at a speed of 23 km/h.

Safety deficit

The preliminary results of the investigations suggest that
the RABe 515 trainsets do not always achieve the braking
performance that was determined when type approval was
granted. For example, when the emergency brakes are trig-
gered by the train protection system, the train may not al-
ways stop before the danger point.

Safety recommendation No 158, 24.02.2021 (interim
report)

The STSB recommends that the Federal Office of Transport
(FOT) request the operators of trainsets of type RABe 515
to check and adjust the braking performance so that the
trainsets achieve the braking performance values in the
type approval in all operating situations. Alternatively, other
measures should be taken to ensure that the trains are able
to come to a standstill in time.

5.4 Cableways

Fracture of a maintenance platform of a chairlift

in Morgins-La Foilleuse, 13.02.2021

On 13 February 2021, during operating hours at approxi-
mately 11:45, on the three-seat detachable chairlift (TSD 3)
linking Morgins to La Foilleuse, the maintenance bridge on
tower No 14 broke off and fell to the bottom of the tower.
A passenger noticed that a piece of the system was on the
ground and reported it to a member of the operating staff
when he arrived at the upper terminal. A technical expert
went immediately to the site and ordered the evacuation of
the lift system. The installation was temporarily shut down
while the technical staff secured the tower. There were no
injuries.

The collapse of part of the maintenance bridge of tower 14
resulted from fatigue caused by cyclic vibrations.
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Safety deficit

Similar vibrations also occur in the welded and bolted joints.
Non-destructive testing to date has also revealed cracks in
the other towers of the system. Tower components which
are repeatedly exposed to vibration can lead to the forma-
tion of cracks, and a component with a hairline crack can
break at any time.

Safety recommendation No 159, 30.03.2021 (interim
report), 12.10.2021 (final report)

The STSB recommends that the Federal Office of Trans-
port (FOT) instruct the lift operating company to conduct
non-destructive testing of all the towers in the lift system
and carry out any repairs needed to immediately correct any
issues found.

23




Industrial accident in Pontresina, 02.06.2021

On 2 June 2021 at 13:30, an employee was knocked off a
cable car tower by the running gear of the downbhill cable
car while cleaning work on the cable saddles was being set
up. He fell about 50 m down into snow two metres deep
and was seriously injured.

A worker fell from a cable car tower on 2 June 2021 in Pon-
tresina having made an involuntary movement as a result of
a knee problem, and which meant he got too close to the
passing running gear of a cable car and was pushed off the
work platform.

The following contributed to the accident:

e Preparatory work was carried out while the cable car in-
stallation was in operation.

e There was no comprehensive process or specifications in
place for securing the work site as the cable car approached.

The following risk was identified during the investigation:
Because a work area was supposedly secured by railings, the
wearing and use of personal protective equipment against
falls from a height was dispensed with.

Safety deficit

The investigation established that the cable car industry has
few specifications regarding securing a work site, especially
during operation.

Safety recommendation No 168, 19.10.2021

In its supervisory activities, the Federal Office of Transport
(FOT) should check whether the cable car companies have
suitable operational solutions in place to ensure safety at
work sites during operation.

Safety deficit

Since 2005, at least seven similar incidents have been re-
ported in which a person was dragged by the running gear
of a passing cable car. When work is carried out on cable car
installations that are in operation, individual employees are
left completely responsible for noticing approaching cable
cars and recognising the danger in good time. There is no
process in place for setting up a work site near moving parts
or moving vehicles when the installation is in operation, and
there are no instructions on how and under what conditions
it can be set up.

Safety advice No 28, 19.10.2021

Target group: Cable car companies

Cable car companies should take the following action, ide-

ally working together with their branch organisation:

e Establish criteria to determine whether a work site may
be set up near movable parts or moving vehicles;
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e Define measures for keeping employees safe and warn-
ing them during maintenance work carried out on instal-
lations that are in operation, in particular:

— Determine how to set up shelters that allow work to
be carried out during operation;

— Determine which organisational or technical meas-
ures/means can be used to warn of approaching
equipment;

e Develop measures to maintain employees> awareness
and so ensure ongoing safety improvements.

Safety deficit

Because it was equipped with guardrails, it was assumed
that the work platform was secure against falling. The
guardrails were considered sufficient protection and so no
personal protective equipment was used to prevent a fall.
The incident demonstrated that it is always advisable to be
protected against falls when working at a height.

Safety advice No 29, 19.10.2021

Target group: Cable car companies

Cable car companies should ensure that personal protec-
tive equipment to prevent falls is used consistently when
working at height, even in situations where, for example,
guardrails offer partial protection against falls.

5.5 Buses, inland and
maritime navigation

Collision between MS Albis and the jetty in

Kiisnacht (ZH), 20.04.2016

On 20 April 2016 at approx. 13:09, the motorvessel Al-
bis (MS Albis) belonging to the Zirichsee-Schifffahrts-
gesellschaft (ZSG) collided with the jetty while mooring in
Kisnacht (ZH). Several people were injured in the collision.
Extensive damage was caused to the ship and the jetty.




The collision between MV Albis and the jetty in Kisnacht on
20 April 2016 can be attributed to the fact that it was not
possible to take over driving control on the port bridge-wing
control stand. As the records for some important parame-
ters for the accident investigation are lacking, it cannot be
said conclusively whether purely technical or purely human
factors were the cause.

The following contributed to the accident:
e Unfavourable decisions and prioritisation regarding

— the time at which the switch was made from the main
bridge to the bridge-wing control stand; this left little
room to deal with unforeseen events;

— rapid acceleration shortly before the mooring ma-
noeuvre from the main control stand, considering the
distance and the approach angle to the mooring jetty
as well as the given topology.

e A lack of training on dealing with possible system
failures.

¢ Inadequate or missing guidelines, controls and monitor-
ing in the company with regard to

— procedures, plans and training courses which raise
awareness of system failures and the emergency pro-
cedures in response to them, and which also provide
regular opportunities for shipmasters to address issues
relevant to the safe navigation of passenger ships;

— applying lessons learned from safety-relevant notifica-
tions.

The following associated risks were identified:

e The technical limits of the steering system are not suf-
ficiently considered in the current operating processes.

e No ‘Failure/Malfunction of motor steering’ scenario
exists.

e There is no gathering of data that is required to analyse
causes and to improve the system long-term.

e The ZSG does not have a concept for developing and
monitoring a safety management system. In particular,
the company does not ensure that its shipmasters read,
understand and apply appropriate instructions on all les-
sons learned regarding the safe navigation of its vessels.

e Safety-relevant and reportable incidents are not reported
to the FOT as the ZSG does not have up-to-date instruc-
tions. As a result, the FOT cannot carry out some over-
sight functions that are vital to safety in the system.

Safety deficit

The investigators had access to GPS records of the ship’s
position and records of the drive-control faults. However,
important records on the operation or states of levers, but-
tons and rudder deflections were lacking. Today, ship drive
systems (motors and rudders) are controlled and monitored

using electronic controls. This should allow the relevant sig-
nals to be recorded and logged electronically. They would
then be available for fault and accident analyses, which
would help to improve systems.

Safety recommendation No 164, 07.09.2021

The Federal Office of Transport (FOT) should examine
whether passenger ship control systems should be required
to have a data recording system to record and store signals.

Safety deficit

Safety-relevant information is gathered and disseminated
via various channels. However, this information is not con-
sistently examined to identify and evaluate possible risks.
For example, technical information is published on notice
boards, damage reports with important findings and in-
structions for action are stored in folders on the ships. No
check is made as to whether shipmasters receive, under-
stand and apply this important and elementary information,
and individual levels of knowledge cannot be tracked. It is
therefore impossible to recognise deficits early and make
targeted corrections.

Safety recommendation No 165, 07.09.2021

The Federal Office of Transport (FOT) should require ship
companies to develop and implement a safety management
system. This should ensure that possible risks are identified,
recorded and evaluated, and that required actions are de-
fined and corrections are initiated. Collecting, distributing
and monitoring the impact of safety-relevant information
should be taken into particular account.

Safety deficit

In the mooring manoeuvre, the shipmaster did not have suf-
ficient instructions, experience or risk awareness with regard
to possible system failures. The choice of speed, the angle
of approach and the late assumption of command on the
bridge-wing control stand suggest that the shipmaster had
full confidence in the technology and in his own driving and
operating skills. The investigation also showed that there are
problems of timetable compliance and safety; in the event
of a system failure or an unexpected reaction, no time was
available to initiate an appropriate procedure to prevent a
collision.

Safety recommendation No 166, 07.09.2021

The Federal Office of Transport (FOT) should require the ship
companies to train and test crew members in safety-relevant
system failures and irregularities and suitable emergency
procedures. Shipmasters should also have the opportunity
to rehearse the procedures periodically so that they can be
applied intuitively in the case of an incident.
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Safety deficit

Under certain circumstances (e.g. conditions such as the
Kisnacht landing stage), shipmasters may be encouraged to
choose a more risky approach as the timetable only allows
a few minutes between the berthing of two passing ships
at the same jetty.

Safety advice No 27, 07.09.2021

Issue: Placing safety above compliance with the timetable
Target group: Ship companies

Ship companies should systematically examine their time-
table design for risks that may arise from time pressure,
topology or encounters between vessels, and implement
measures to reduce the risks.

Collision between two steamships in Lucerne,
19.08.2016

In an encounter involving two steamships in the Lucerne
lake basin on Lake Lucerne on 19 August 2016 at approxi-
mately 13:35, the steamship Unterwalden (DS Unterwalden)
suddenly veered to the left and so collided side-on with the
steamship Schiller (DS Schiller).

The collision between the DS Unterwalden and the DS Schil-
ler in the Lucerne lake basin was due to the fact that the
rudder deflection to port could not be corrected in time
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when two steering commands were given almost simulta-
neously at two control stands. The rudder steering software
was programmed to continue carrying out the first com-
mand received even after further commands had been given
by another control signal transmitter.

The following contributed to the accident:

e A requirements and testing process that did not describe
precise specifications for the functionality and testing of
the software and did not explicitly exclude undesirable
states.

e The Failure Mode and Effects Analysis FMEA did not
cover a steering failure, software error or operational
error or their impact on operational safety in different
situations.

e The lack of clear behaviours or procedures for the hand-
over or takeover of the different control stands led to
several control signal transmitters operating at the same
time.

The following helped to reduce the impact:

The initiation of an emergency manoeuvre (emergency stop

—engines ‘full back’) by the crew reduced the impact of the

collision.

The following factors did not contribute to the accident,

but were identified in the investigation as potential areas in

which safety improvements can be made:

e The design of the control signal transmitters poses risks
to operational safety as there are no emergency run-
ning properties in the event of conceivable defects in
the switch element and insufficient protection against
moisture.

e No shielded cables were used to transmit the control sig-
nals from the control signal transmitters in the control
stands to the PLC in the aft peak.

e The control signals from the control signal transmitters in
the three control stands are electrically connected in par-
allel and received via two digital inputs in the PLC. This
means the control commands from the control stands
cannot be separately evaluated in the PLC, pending
commands cannot be prioritised and control processes
cannot be seamlessly traced.

e Since computer-based control processes are not stored,
they cannot be traced; if this were the case, it would be
easier to understand the control processes in the event
of an incident.

Safety deficit

The Failure Mode and Effects Analysis (FMEA) only covered
the technical failure of component groups or individual
components. It did not cover faults and effects that may
have resulted from operation or external influences. Like-
wise, it did not cover faulty behaviour of the PLC or the soft-




ware. Nor was the effect of the interaction of component
failures and subsequent operator reactions on operational
safety in different situations (docking, full speed, braking
manoeuvres, etc.) considered.

This deficiency was not identified when the FOT checked the
FMEA in the planning approval procedure.

Safety recommendation No 169, 21.12.2021

The Federal Office of Transport (FOT) should raise awareness
in the inland navigation sector that an FMEA should also
take into account the effects of both computer-based con-
trol failures and operator errors. The FOT should then check
these points in the FMEA in the planning approval process.

Safety deficit

Computer-based control systems are increasingly being used
on ships. There are no specific requirements for control sys-
tems used in nautical applications to meet a set of minimum
requirements. For example, the need for failure detection
in the event of a technical defect or a software error is not
specified. Requirements for control signal transmitters or
cables used, quality requirements for software or software
updates and safety cases for computer-based solutions are
only rudimentary in inland and maritime navigation.

Safety recommendation No 170, 21.12.2021

The Federal Office of Transport (FOT) should be active in
appropriate bodies to ensure that requirements for com-
puter-based control systems are established in the field of
inland navigation to address safety-relevant issues relating
to procurement, development, testing, maintenance and
operation.

Safety deficit

The possibility of saving computer-based control processes
is little used. In the event of malfunctions or events, re-
corded data can be valuable in ensuring optimum trace-
ability. When evaluated, it provides a basis for improving
technology, processes or specifications, thereby increasing
reliability and preventing or minimising the impact of further
incidents.

Safety recommendation No 171, 21.12.2021

The Federal Office of Transport (FOT) should establish which
data must be present and available in existing and new sys-
tems from a risk and safety perspective and ensure that data
storage options are exploited.

Safety deficit

The DS Unterwalden can be controlled from three control
stands. There is no need for a handover or takeover be-
tween control stands; a command can be entered at each
stand at any time. Furthermore, the PLC of the steering

gear is designed in such a way that it cannot differentiate or
identify the control signal transmitter from which a control
command is given. It can be assumed that other ships with
this design are in operation.

As long as only one shipmaster switches between the differ-
ent control stands, it is clear who is in charge. If, for technical
and organisational reasons, more than one shipmaster can
enter commands at different control stands, there should be
established processes to ensure that commands are not en-
tered at two control stands at the same time. The fact that
the same people do not always work together should also
be taken into account. It must be clear to all shipmasters
how to act, even in different constellations.

Where there are no guidelines or procedures for the hando-
ver or takeover between several control stands, control over
the ship may be disrupted or even lost.

Safety advice No 30, 21.12.2021

Target group: Companies operating ships in which there
is no handover between several control stands for rudder
control or in which the control stands have equal rights in
this respect.

These companies should draw up written guidelines on the
transfer or assumption of command among several ship-
masters in order to ensure uniform behaviour irrespective of
the individuals concerned, whereby only one control signal
transmitter is operated at any one time.

No safety recommendations were issued with regard to
buses or maritime navigation during 2021.
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Time series

The following sections illustrate the trend over
time in a range of data specific to the individual
modes of transport. This was taken from the in-
formation that the STSB received or collected in
connection with incident reports and the associ-
ated preliminary investigations. In each case, the
figures cover the period between 2015, when
the Ordinance of the Safety Investigation of
Transportation Incidents (OSITI) came into force,
and the reporting year. The time series data are
presented in Annex 4.

6.1 Aviation

Figure 6.1.1 shows the incidents reported and
investigations opened per year since 2015. In
the years prior to 2015, the STSB received notifi-
cation of approximately 1,000 aviation incidents
per year. If this figure is taken as the baseline,
the STSB had around 20% more notifications to
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process in the 2015 to 2017 period, and 50%
more than the baseline in 2018 and 2019. There
was a sharp drop in the number of reported in-
cidents in 2020 (894) in connection with the
impact of the COVID-19 crisis on commercial
aviation. The number of incident notifications
rose again significantly in the latest reporting
year. This increase is also likely to be linked with
developments in commercial aviation.

The decision on whether or not to open an in-
vestigation is based on one principle criterion:
whether that investigation might help to prevent
similar incidents or, in other words, whether the
case holds any potential preventive value. As
the trend in the number of investigations shows
(Figure 6.1.1), there is no correlation between
incidents reported and investigations opened.
Although far fewer incidents were report in
2020 than in 2019, slightly more investigations
were opened than a year earlier.
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Figure 6.1.1: Number of incidents reported per year (red and blue) and investigations opened (red) since 2015.

Figure 6.1.2 tracks the quantitative trend in those incidents that satisfy the definitions of ‘accidents’
and ‘serious incidents’." It includes only those incidents which involved aircraft registered in Swit-
zerland. The development in this subcategory differs from the time series for reported incidents
overall.
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Figure 6.1.2: Total of accidents and serious incidents reported since 2015, broken down by flight phase. These figures
cover events in Switzerland and abroad involving aircraft registered in Switzerland.

' As stated in Article 5 of the Ordinance on the Investigation of Transportation Incidents (OSITI; SR 742.161) the term
‘serious incident’ corresponds to the definition for the identical term set out in Article 2 paragraph 16 of Regulation (EU)
No 996/2010 of the European Parliament and of the Council of 20 October 2010 on the investigation and prevention of
accidents and incidents in civil aviation. Similarly, the term ‘accident’ corresponds to the definition of the identical term
given in Article 2 paragraph 1 of the Regulation.
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Building on Figure 6.1.2, Figure 6.1.3 shows the changes over time in reported aviation accidents
that resulted in a fatal or serious injury. This data reflects events that took place in Switzerland,
irrespective of where the aircraft was registered, and events abroad involving an aircraft registered
in Switzerland.
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Figure 6.1.3: Development over time of aviation accidents that resulted in a fatal or serious injury.? The data covers acci-
dents in Switzerland and abroad involving an aircraft registered in Switzerland, as well as accidents involving foreign-reg-
istered aircraft that occurred in Switzerland.

As described in Section 5.1, where an investigation reveals safety deficits, the STSB will issue safety
recommendations and safety advices. Figure 6.1.4 below shows the number of such recommen-
dations and advices published per year by the Aviation Division. Annex 4 contains additional ta-
bles giving an overview of which aspect of operations, whether technical, human, operational or
organisational, was identified as the safety deficit on which the safety recommendation or advice
was based.

2 The terms «fatal injury and «erious injury> are defined in Article 2 paragraphs 5 and 17 respectively of Regulation (EU)
No 996/2010 of the European Parliament and of the Council of 20 October 2010 on the investigation and prevention of
accidents and incidents in civil aviation.
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Figure 6.1.4: Number of safety recommendations and safety advices published since 2015 by the Aviation Division.

6.2 Railways, trams, cableways, buses, inland and
maritime navigation

Figure 6.2.1 shows how the number of reported incidents and investigations opened has changed
since 2015 for railways, trams, cableways, buses, and inland and maritime navigation. The figures
for notifications vary between just under 300 and 400 per year, with clear increases and decreases
over the years.

400
350
300
250
200
150
100
50
0
2015 2016 2017 2018 2019 2020 2021
. Reported incidents . Opened investigations

Figure 6.2.1: Number of incidents reported per year (blue and red) and investigations opened (red) for railways, trams,
cableways, buses, and inland and maritime navigation.
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The number of investigations opened each year is shown in Figure 6.2.2, broken down according to
the individual modes of transport. As expected, most investigations were opened into incidents on
the railways, since they significantly exceed other modes of transport in terms of transport volume
and service frequency. Since 2017 the decision on whether or not to open an investigation has
been made consistently according to the potential preventive value of the case. This approach has
reduced the number of investigations and thus resulted in a targeted and efficient use of resources.
At the same time, significant inroads have been into the backlog of pending cases which could not
be handled earlier because of limited capacity.
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Figure 6.2.2: Number of investigations opened per year since 2015 for railways, trams, cableways, buses, and inland and
maritime navigation.

As is the case with the number of investigations opened, the majority of reported incidents also
concern rail travel. Figure 6.2.3 illustrates what types of event led to notifications. In addition to
near-accidents (15-25%), accidents involving persons (15-20%) and suicides (15-20%) are re-
sponsible for the most reports, followed by derailments and collisions (10-15% each).
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Figure 6.2.3: Number of incidents reported per year since 2015 for railways, broken down by type of event.

Depending on the outcome of its investigations, the STSB will publish safety recommendations or
safety advices (see Section 5.1). The development over time of the number of recommendations
and advice notices published is presented in Figure 6.2.4. Annex 4 contains additional tables giving
an overview of which aspect of operations, whether technical, human, operational or organisa-
tional, was identified as the safety deficit on which the safety recommendation or advice was
based.
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Figure 6.2.4: Number of safety recommendations and safety advices published per year since 2015.
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Lists of the number of notifications, as well as opened, ongoing and completed inves-
tigations and interim reports and studies published with regard to aviation

Lists of the number of notifications, as well as opened, ongoing and completed inves-
tigations and interim reports and studies published with regard to public transport and
maritime navigation

Additional information on aviation and public transport incidents

Time series data (Chapter 6)




Lists of the number of notifications, as well as opened, ongoing and

completed investigations and interim reports and studies published with

regard to aviation

Notifications and opened, ongoing and completed investigations

2021 1309 157
2020 894 59 40 9 31 164
2019 1566 64 76 14 62 162
2018 1556 119 83 22 53 156
2017 1259 86 93 30 48 111
2016 1219 92 58 27 31 142
2015 1260 86 33 33 n/a n/a

Extensive investigations completed

2379 HB-FRP 05.03.2021 | Buochs aerodrome (LSZC)

27 e oo A ofCrte e e e 40
2368 HB-SPO 30.11.2019 | 1 km south of Gossau 568

2376 HB-3497 23.06.2019  Pra Roua, Arbaz

2375 HB-SFR 30.05.2019 | Gland

2380 HB-3411 10.05.2019  Fricktal Schupfart aerodrome (LSZI) 39
2369 HB-SAA 03.01.2019 | Corpataux-Magnedens 569-572

2327 HB-3358 06.07.2016  Mittaghore, commune of Lenk

2328 HB-2139 21.05.2016 | Montricher

Summary investigations completed

HB-KLT 02.09.2021 WEREOTHESHERINE SEORETS | s o e upon landing

(LSGY)
‘HB-CNQ/HB-FKP ‘26.06.2021 ‘BieI-KappeIen aerodrome (LSZP) ‘Airprox ‘
‘ HB-SGV ‘ 12.06.2021 Biinzen gﬂj:gency landing following engine ‘

3 Figures prior to 2020 show the number of reports published, not the number of investigations completed.
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HB-KEH

HB-YHT
HB-KOW/HB-CWE
HB-PDL

HB-YKC
HB-YMF

HB-WZB

HB-ZRR / motorised
aircraft

HB-OKB

F-JDWE

HB-KML

HB-OHW
HB-YIW

HB-DBU
HB-KFN
HB-DIB
HB-SAW
HB-KLT
HB-UVB
HB-PMF
HB-EFM
HB-ZDQ

HB-2496
HB-KHN

HB-3099

HB-TLZ
HB-VZZ/D-KAVE
HB-2068

HB-JHC
HB-2360

D-ICTR/HB-ZLB
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05.06.2021

01.06.2021
23.04.2021
08.04.2021

04.04.2021
31.03.2021

04.03.2021

01.03.2021
28.02.2021

21.02.2021

17.02.2021

10.01.2021
23.12.2020

13.11.2020
08.11.2020
11.09.2020
14.08.2020
30.07.2020
28.07.2020
19.07.2020
10.07.2020
01.07.2020

26.06.2020
24.06.2020

21.06.2020

22.05.2020
08.05.2020
24.04.2020

26.02.2020
20.02.2020

19.11.2019

Bad Ragaz aerodrome (LSZE)

700 m north-west of Bad Ragaz

aerodrome (LSZE)
Bern Airport (LSZB)

Montricher Airport (LSTR)

Bressaucourt aerodrome (LSZQ)

Emmen aerodrome (LSME)

Bern Airport (LSZB)

5-10 km north-east of the Gross

Litzner (Austria)
Brenay Glacier

Lausanne La Blécherette Airport

(LSGL)

Biel-Kappelen aerodrome (LSZP)

La Cote aerodrome (LSGP)

Birrfeld aerodrome (LSZF)
Speck-Fehraltorf aerodrome

(LSZK)

Bex aerodrome (LSGB)
Wangen-Lachen aerodrome

(LSPV)

La Cote aerodrome (LSGP)
Lausanne La Blécherette Airport

(LSGL)

Gruyere aerodrome (LSGT)

Reitnau

Grenchen aerodrome (LSZG)

Vaulruz area

Birrfeld aerodrome (LSZF)

Lommis aerodrome (LSZT)
Ramello, commune of Cade-

nazzo

Lausanne La Blécherette Airport

(LSGL)
Neuheim

Hardmatte, 700 m east of

Kolliken
Zurich Airport (LSZH)

Sion Airport

Lausanne La Blécherette Airport

(LSGL)

Collision with obstacles after overrunning
runway

Emergency landing following loss of
power

Airprox

Right-hand landing gear breakage during
landing

Nose gear breakage during landing

Loss of control upon landing

Nose wheel breakage as a result of
landing

Airprox
Airprox with drone

Loss of control upon landing

Runway overrun following aborted
take-off

Loss of control upon landing

Loss of control upon landing

Collapse of landing gear upon landing
Runway overrun

Landing with retracted landing gear
Runway overrun

Nose gear breakage during landing

Collision with obstacle on ground

Emergency landing following engine
failure

Collision with helicopter while taxiing

Emergency landing following canopy
fracture

Landing outside aerodrome

Loss of control on the ground

Off-field landing following canopy
fracture

Hard landing
Airprox
Loss of control during off-field landing

Ground contact at take-off

Collision with obstacle on ground

Airprox



HB-DIL

HB-PFS / HB-LZH
D-MPCS

HB-JST / PC-7
HB-ZSL / OE-FCB
HB-CNY / HB-PMI

HB-2CZ

HB-KMK

HB-SFU

D-ITMA
HB-ODZ

HB-ZDW
HB-PRB
HB-JBC
HB-IAU

HB-KOP

HB-EVP / HB-KMG

HB-ZDX
HB-EWQ

HB-ZRE

HB-WYD
G-FXAR

EC-HTD

HB-ZLA
HB-3401/J-5233

HB-FWM

HB-VWM

14.08.2019

18.07.2019
09.07.2019
19.06.2019
17.06.2019
06.05.2019

11.03.2019

22.02.2019

16.02.2019

03.02.2019
25.01.2019

16.01.2019

14.11.2018

13.10.2018

04.10.2018

16.08.2018

11.08.2018

08.08.2018
08.07.2018
07.07.2018
31.05.2018
02.05.2018
20.09.2017
29.08.2017
28.07.2016

11.04.2016

14.03.2016

190 m south-west of threshold
of runway 06 Lommis

Ecuvillens aerodrome (LSGE)
Locarno Airport (LSZL)

5 km south of Langenthal
Geneva Airport (LSGG)

Birrfeld aerodrome (LSZF)
Tseuzier Dam, 5 km north-west

of Crans-Montana

Basel-Mulhouse Airport (LFSB)

Grenchen aerodrome (LSZG)

Sion Airport

Birrfeld aerodrome (LSZF)
Lucerne Beromunster (LSZO)

Locarno Airport (LSZL)
Paris, France, flight information

region

Zurich Airport (LSZH)
Lausanne La Blécherette Airport

(LSGL)

South-west of Willisau radio

beacon

Schwand, commune of Blrglen
Lommis aerodrome (LSZT)

Roc de Veyges, Leysin

Mollis aerodrome (LSMF)
Geneva Airport (LSGG)

Zurich Airport (LSZH)

Mendrisio

Dudingen region

St. Gallen-Altenrhein Airport

(LSZR)

Lugano-Agno Airport (LSZA)

Emergency landing after problems during
take-off

Airprox

Nose gear buckled upon landing
Airprox

Airprox

Airprox

Collision with power line

Propeller touched ground owing to
landing

Precautionary landing following engine
problems

Runway overrun

Broken tail wheel bracket

Emergency landing following engine
failure

Hard landing

One engine shut down following loss of
oil
Engine failure

Smoke in the cabin

Airprox

Collision with agricultural cableway
Nose wheel buckled on landing
Tail rotor contact with branches
Loss of control upon landing
Loss of cabin pressure
Navigation instrument failure
Uncontrolled ground contact
Airprox

Runway overrun

Fumes and odour in cabin

Interim reports published as part of ongoing investigations

HB-ZPU 26.06.2021

D-KDEU 17.10.2021

Bola, Lostallo

Dierdorf special airfield (EDRW), Germany

578-580
581
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Lists of the number of notifications, as well as opened, ongoing and

completed investigations and interim reports and studies published with
regard to public transport and maritime navigation

Notifications and opened, ongoing and completed investigations

2021

2020 321 19 21 10 11 32
2019 283 15 15 8 7 35
2018 304 14 32 13 17 33
2017 376 25 38 27 12 50
2016 332 64 39 13 26 79
2015 296 87 31 18 13 n/a

Extensive investigations completed

2015091001

2016042003

2016081901

2018081602

2020020601
2020030101

2020091102
2020092801

2020111601

2021021301

2021060202

Railways

Inland
navigation
Inland
navigation

Railways
Cableways

Railways

Railways

Railways

Railways

Cableways

Cableways

Collision between train and
obstacle

Collision between boat and
jetty

Collision between two steam
ships

Train derailment

Vehicle crash
Accident involving persons

Train derailment

Train derailment

Collision between two
shunting movements

Irregularity posing hazard

Industrial accident

10.09.2015

20.04.2015

19.08.2016

16.08.2018

06.02.2020
01.03.2020

11.09.2020
28.09.2020

16.11.2020

13.02.2021

02.06.2021

Burgistein
Klsnacht

Lucerne

Basel SBB
shunting
yard

Stoos
Bern
Rossiniere
Echallens
Cully

Morgins-
La Foilleuse

Pontresina

(111, 145)*

164, 165, 166
169, 170, 171
(153, 154)*,
161

160

162, 163

159

168

27

30

28, 29

* The figure in brackets means that the safety recommendation in question had already been published along with the
interim report for the case or another final report.

4 Figures prior to 2020 show the number of reports published, not the number of investigations completed.




Summary investigations completed

2016052401
2020020302
2020082201
2020082801
2020120801
2021051901

Railways
Railways
Cableways
Railways
Railways

Railways

Derailment of a shunting movement
Collision between train and obstacle
Vehicle collision

Train derailment

Collision between two trains

Load shift

24.05.2016
03.02.2020
22.08.2020
28.08.2020
08.12.2020
19.05.2021

Bassersdorf
Lucerne
Chur, Kanzeli
Bern

Eiger Glacier

Rotkreuz

Interim reports published as part of ongoing investigations

Basel SBB

2020101901 Railways Dangerous goods incident 19 10.2020 167
shunting yard
2020123101 |Rallways |- sion betweenitrainandi i 5 155050 | Balp 158
obstacle
‘ 2021021301 ‘ Cableways | Irregularity posing hazard ‘ 13.02.2021 mgﬁzm ‘ 159 ‘ ‘
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Additional information on aviation incidents and investigations

Air accidents and serious incidents involving Swiss-registered aircraft

2 16 13 2 29 4

2015 14

2016 22 17 39 48 16 87 5
2017 22 23 45 28 6 73 18
2018 14 16 30 64 25 94 38
2019 16 6 22 34 11 56 5
2020 14 16 30 32 9 62 10
2021 10 16 26 31 14 57 8
Air accidents and serious incidents involving Swiss-registered aircraft with up to

5,700 kg maximum take-off mass (MTOM)

2015 14 2 16 5 1 21 4
2016 22 17 39 31 7 70 5
2017 22 23 45 23 4 68 18
2018 13 16 29 47 16 76 18
2019 16 6 22 26 8 48 5
2020 14 16 30 30 8 60 10
2021 9 16 25 29 12 54 8
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Accidents and serious incidents with and without injuries involving Swiss-registered
aircraft in Switzerland

Aircraft up to 2,250 kg

MTOM with injury
without injury 220 32 21 41 43 25 28 30
é\f;%gfigfwﬁff@‘ with injury 0 0 0 0 0 0 0 0
without injury 17 0 B 1 2 B 5 B
’;i;ggftkgex&i%’:\;‘g with Injury 1 0 0 0 1 0 0 0
without injury 39 7 9 3 13 2 2 3
Helicopters with injury 14 2 3 5 2 2 0 0
without injury 71 10 14 6 14 10 8 9
g’l'i‘;teorgg”ders e with injury 11 1 3 2 3 0 2 1
without injury 39 6 8 5 7 2 8 3
Balloons and airships | with injury 0 0 0 0 0 0 0 0
without injury 4 1 0 0 2 0 1 0
Ultralight aircraft with injury 0 - 0 0 0 0 0 0
without injury 2 - 2 0 0 0 0 0
Total® with injury 53 8 7 14 9 5 5 5
without injury 392 56 57 56 81 42 52 48

> The total number of accidents and serious incidents may differ from the sum of the individual categories. The reason for
this is the allocation of events involving several aircraft of different categories. These are recorded in those individual
categories, but are only counted as one event in the total.
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Accidents and serious incidents with and without injuries involving foreign-registered
aircraft in Switzerland

ﬁ/:;ccr)z:\;t up to 2,250 kg g
without injury 21 3 6 4 0 4 1 3
’;’i%gi;ﬁ\ﬁ?ﬁ_ with injury 1 0 0 1 0 0 0 0
without injury 3 0 0 0 1 0 1 1
?f;corgﬁkgxl\cﬂ‘fg:\;g withiinjury 0 0 0 0 0 0 0 0
without injury 30 5 8 3 4 6 2 2
Helicopters with injury 2 0 1 0 1 0 0 0
without injury 0 0 0 0 0 0 0 0
g’l'i‘éteor;g”ders e with injury 4 2 0 0 0 1 0 1
without injury 5 0 1 0 1 2 1 0
Balloons and airships | with injury 0 0 0 0 0 0 0 0
without injury 1 0 0 0 0 1 0 0
Ultralight aircraft with injury 0 - 0 0 0 0 0 0
without injury 1 - 0 0 0 0 0 1
Total with injury 15 3 4 2 3 1 0 2
without injury 61 8 15 7 6 13 5 7
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Accidents and serious incidents with and without injuries involving Swiss-registered
aircraft abroad

Aircraft up to 2,250 kg

MTOM with injury
without injury 30 3 3 4 10 6 2 2
/rj’i%gfigf,\j%?\a_ with injury 1 0 0 0 0 0 1 0
without injury 9 0 2 0 4 B 0 0
’;;ggftkgex&i%’:\;‘g with Injury 0 0 0 0 0 0 0 0
without injury 34 5 15 7 5 2 0 0
Helicopters with injury 0 0 0 0 0 0 0 0
without injury 2 0 0 0 0 0
g’l'i‘;teorgg”ders e with injury 4 0 1 1 0 1 1 0
without injury 5 0 1 0 3 1 0 0
Balloons and airships | with injury 0 0 0 0 0 0 0 0
without injury 2 0 1 0 1 0 0 0
Ultralight aircraft with injury 0 0 0 0 0 0 0
without injury 1 0 0 1 0 0 0
Total with injury 12 2 1 2 1 3 3 0
without injury 83 8 22 11 24 12 2 4
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Additional information on public transport incidents and investigations

Notifications and opened, ongoing and completed investigations - railways

38 28 17 11 69

2015 232

2016 267 44 33 12 22 64
2017 313 22 34 24 10 46
2018 244 13 29 14 16 35
2019 232 14 16 9 8 28
2020 261 13 16 8 8 26
2021 286 7 11 8 5 18

Notifications and opened, ongoing and completed investigations — trams

2015 33 0 0 0 0 2
2016 32 3 1 0 1 2
2017 30 0 1 0 1 1
2018 27 0 1 0 1 0
2019 24 0 0 0 0 0
2020 23 0 0 0 0 0
2021 21 0 0 0 0 0

Notifications and opened, ongoing and completed investigations - cableways

1 1 1 0

2015 10 2
2016 18 2 1 1 0 4
2017 10 1 3 2 1 4
2018 14 0 0 0 0 1
2019 12 1 0 0 0 2
2020 20 5 5 2 3 2
2021 20 3 4 4 1 1
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Notifications and opened, ongoing and completed investigations - buses

2015
2016
2017
2018
2019
2020
2021

18
12
18
14

9
12

8
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0
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0

o O O o

O O O o o N O
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Notifications and opened, ongoing and completed investigations — inland navigation

2015 2 2 2 0 2 1
2016 6 4 2 1 1 3
2017 3 2 1 0 1 4
2018 4 1 0 0 0 5
2019 4 0 1 0 1 5
2020 5 0 0 0 0 5
2021 10 0 2 2 0 2
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Time series data (Chapter 6)

Aviation (Section 6.1)

Number of incidents reported and investigations opened per year

2015
2016
2017
2018
2019
2020
2021

85
99
83
111
58
63
66

1260
1219
1261
1558
1556

894
1309

Total number of accidents and serious incidents reported per year, broken down by

flight phase (aircraft registered in Switzerland and abroad)

8 15 21 4 27

2015
2016
2017
2018
2019
2020
2021

75
110
87
117
70
67
67

7
11
14

24
24
26
15
16
17

23 23 33
15 14 23
27 19 31
23 13 15
19 7 24
20 8 20

Development over time of air accidents resulting in injury, broken down by aircraft cat-
egory (aircraft registered in Switzerland in Switzerland and abroad, as well as aircraft
registered abroad in Switzerland)

2015
2016
2017
2018
2019
2020
2021

7
5

o U o N

N W NN W WO

o O N W o w U N

9
13
17
13

9

8

7

6 The total number of accidents and serious incidents may differ from the sum of the individual categories. The reason for
this is the allocation of events involving several aircraft of different categories. These are recorded in those individual
categories, but are only counted as one event in the total.
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Number of safety recommendations and safety advices published per year

2015
2016
2017
2018
2019
2020
2021
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Railways, trams, cableways, buses, and inland and maritime navigation

(Section 6.2)

Incidents reported and investigations opened per year

2015
2016
2017
2018
2019
2020
2021

297
337
375
304
284
321
346

44
56
25
14
15
18
"1

Investigations opened per year, broken down by mode of transport

2015
2016
2017
2018
2019
2020
2021

38
44
22
13
14
13

7
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1
2
1

1
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44
56
25
14
15
18
11

47




Incidents reported per year, broken down by event type - railways

2015
2016
2017
2018
2019
2020
2021

24
19
44
30
34
33
44

35 12 9 46 47 33 3 23 232

30 20 6 58 50
36 15 13 53 49
32 13 13 38 43
27 12 19 46 31
39 9 12 40 27
35 12 24 39 32

61
72
45
46
70
60

19
26
20
12
27
35

267
313
244
232
261
286

Number of safety recommendations and safety advices published per year

2015
2016
2017
2018
2019
2020
2021
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24
17
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8
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13
14
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Swiss Transportation Safety Investigation Board STSB

3003 Bern
Tel. +41 58 466 33 00, Fax +41 58 466 33 01

www.stsb.admin.ch
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