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RAILWAY NETWORK IN HUNGARY
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Basic data of the infrastructure:

National lines 7690 km
| M: MCV (94%), GySEV (6 %)
TransEuropean network: 2830 km (37%)

Regional lines 480 km (100% narrow gauge)

Suburban lines 210 km

Local network in Budapest, Debrecen, Miskolc, Szdge

Level crossings 6041 (48% active, 52% passive)
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SUMMARY

Hungary fully implemented all essential requirements concerning accident investigation of the
Railway Safety Directive 2004/49/EC in its national law.

Transportation Safety Bureau was estdi®d on 1 January 2006 as the legal successor of Civil
Aviation Safety Bureau (founded in 2002). TSB operates in a multimodal form. Its mgiisdbe
independensafety investigation of aviation, railway and marine accidents and incidents. Within the
organisational framework of TSB, the Railway Department began to operatevarch 2006.

Pursuant to Government Decree 230/2016. (VII. 29.) on the assignment of a transport safety body and
the termination of Transportation Safety Bureau with legal Sstme, the independent organisational
status (as a central authority) of Transportation Safety Bureau was terminated with an effect of 1
September 2016, and TSB was integrated in Ministry of National Development as a dAssjuart

of this integrationthe functions supporting the operation of the organisation (finance, communication,
law, IT, HR) were wound up, and their responsibilities were transferred to the Ministry and other
entities and units of public administration. As a result of such reosgamsthe Railway Department

of TSB, which used to work with a clear professional profile dedicated to railway, became Railway
and Dispatcher Department.

The year2017was the firsfull year of our operation in the new form of organisation

In 2017, theee was no occurrence (serious accident) on the railways which the Railway Department of
TSB was, pursuant to the regulations, obliged to investigate.

TSB decided at its own discretion to conduct independafaty investigation into 31 occurrences.
This is10% morethan in the previous year.

During year 2017 TSB published 3 final reportsclosing 40 investigationsincludng 16 safety
recommendations. 2f these recommendations have basplemented, implementation of 12
recommendations is in progresxfdzhem was left unanswered

At its own discretion, TSB included in the scope of the safety investigation some occurrences of
signals passed at danger (SPADs), taking into consideration hazards and high frequency of these cases
with an otherwise fortunateutcome. Based on previous positive experiences, TSB monitored with
particular consideration the occurrences related to level crossings (LC accidents) and to persons
injured by railway vehicles, initiatingafetyinvestigations in cases that appeared tinb&uctive.In

2017 we laid great emphasis on revealing the root causes of the occurrences, especially in the aspects
of human and organisational factors

In 2017,we also set out the lessons learnt in the area of safety culture if we found it neeasbsary
possible.
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Abbreviations
IC Investigating Committee
LC Level crossing
MCV Co. Hungarian State Railways Plc.
NIB National Investigation Body
National Safety Authority
NSA
(the National Safety Authority of Hungary)
RSD Railway Safety Directive2004/49/EC directive)
TSB Transportation Safety Bureau
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1. INTRODUCTION

The Transportation Safety Bureau of Hungary (TSB) as a multimodal organisation for the
investigation of accidents was established daahuary 2006.

The Annual Report 2016 ofSB - in accordance with Article 23 (3) of the Railway Safety Directive
2004/49/EG gives an account on the following:

- the implementation of 2004/49/EC Railway Safety Directive into the Hungarian
law,

- the relations of TSB with other concerned organisation

- the philosophy and process of the independafdtyinvestigation at TSB,

- the overview of the past 12 months from transport safety point of view,
- the experiences of the independsaiietyinvestigations carried out by TSB,

- the safety recommendatiorssiied by TSB and the provisions made in relation to
the recommendations, and

- the participation of TSB in the work of the European Railway Agency.
Legal basis- The implementation of the Safety Directive in the Hungarian law

Hungary implemented all essemtiaquirements concerning accident investigation of Railway Safety
Directive 2004/49/EC in Act CLXXXIV of 2005 on thsafety investigation of aviation, rail and
marine accidents and incidents. Based on the Directive, Transportation Safety Bureau wakegktabl
on T January 2006 and as a multimodal organisationis responsible for the independesafety
investigation of aviation, railway and marine accidents and incidents.

The detailed regulations of tleafetyinvestigation are included in the desesf Act CLXXXIV of

2005 which were separately issued for the three modes of transport by the Minister of transport. The
decree on the regulation of teafetyinvestigation of serious railway accidents, railway accidents and
incidents (7/2006 GKM) was iged on 27 February 2006.

Powers of TSB have been extended: previously, the scope of TSB activity had not included
investigations of accidents and incidents occurred on local railways. Serious accidents are not frequent
on these railways (underground vedly, cogwheel railway, funicular, traiin Budapest, Miskolc,
Debrecen, Szeged,cableways, skiifts), nevertheless, related hazards are high, considering the high
number of passengers transported daily. Extension of the investigation scope by incledang th
railway systems was justified by this hazard, completion ofstifety investigations additionally
generated being possible by an allocation of minor extra resources.

Act CLXXXIV of 2005 on thesafetyinvestigation of aviation, rail and marine accideahd incidents

was also amended parallel to this, the amendment concerning TSB activity by introducing the
institution of accident investigation of the operator in the railway sector as well. Positive experiences
of the accident investigation system oé thperator, well established in the aviation sector, can be
effectively applied to enhance safety in the railway sector also. Therefore, according to the new
regulation for occurrences not included in the serious accidents category required to be teddstiga

the National Investigation Body (NIB), in case NIB takes decision on not conductsafety
investigation of the occurrence, the safety unit of the railway undertaking will be requested to conduct
the investigation of the operator and inform NIBtba results in a report.
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This regulation does not aim the duplication the safety system, it does not concern investigations
required by the safety management system (SMS). Its objective is to ensure that reports, being issued
anyway by the accident serei of railway undertakings, would be forwarded to NIB, furthermore,
authorizes NIB to request additions, when necessary, to these fiefiyrithis, the regulation helps

NIB in collecting data on safety issues. Involving organisations already actors 8M8ein the

activity of NIB does not require extra resources (HR, etc.) on either side, nevertheless, it broadens
significantly the information base of NIB activity and, by this, the enhancement possibilities of
railway safety.

These rules were implementado thedecree on the regulation of teafetyinvestigation of serious
railway accidents, railway accidents and incidents (7/2006 GKM) issued"bRebfuary 2006, the
new number of this decree: 24/2012 NFM issued"bk&y 2012.

Within the organisatinal framework of TSB, the Railway Department began to operaté March
2006 pursuant to the regulations.

The national Act guarantees the complete independence of TSB from all other actors of the
concerned transport sector.The Act defines the objectvof the independesiafetyinvestigation as
follows:

6The obj ect i ve saetyinvestigation is1td eeypeal thd eanses and circumstances of

serious railway accidents, accidents and incidents and to initiate the necessary technical melasures an
make recommendations in order to prevent similar
purpose of the investigation carried out by TSB

The Act contains the rights and responsibilities of thestigators defined in the Safety Directive.
According to the national regulations:
i All aviation, railway and marine occurrences shall be reported to TSB.

T The members of the Investigating Committee of TSB are authorized to be present at
the site of any oagrence and to conduct treafetyinvestigation parallel with the
police investigation (if there is one).

i Based on the results of the investigation, TSB is entitled to issue safety
recommendations and recommend immediate preventive actions before the
compktion of the investigation, if necessary. The implementation of safety
recommendations is not obligatory, however, the addresses must report to TSB once a
year whether they have accepted or rejected them. (The addresses must forthwith
respond to the recomanded immediate preventive actions.)

i The anonymity of the relevant parties is guaranteed. TSB shall make public the final
reports on the results of the investigation. However, the final report shall not contain
data based on which the relevant partieskEmamentified. The final report shall not be
used in criminal procedures.
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1.1 Organisation of TSB Hungary

The organisation and relations of ti# is shown inorganograph

[ |
Aviationand | Secretariat
Technician
Department
[ |
Railway and Marine and
Dispatcher Meteorology
Department Department

The organisation of the TSB

I TSB regards prevention as the main objectivet®faictivity. TSB endeavours to share the
findings, the results and the experiences of gafety investigations with a wide circle of
organisations in the profession as well as with the civil sector.

I TSB was established on 1st January 2006. The AviatepaBment and the 24/7 Duty Services
operated from the beginning of 2006 and the other departments and units grew gradually

during the year. The Railway and the Marine Department began to work officially on 1st
March 2006.

T The total number of permanentfétat the end of August was 54, which decreasedQantil

31" December.The Railway Departent consists of 8 investigators and the Head of
Department.
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1.2 Organisational flow of TSB Hungary

The followingchart showthe system of relations of tiviB:

Parliament Government Courts

Prosecution

System of relations

i Within Ministry of National Development, NSA is ranked Deputy State Secretariat, and TSB
is a Division.Accordingly, NSA is positioned at a higher level, the addressee of the safety
recommendations is different within the sameitgntand supervision is common at the
ministerial level.

i The Ministry of National Development is the national regulator.

i Based on the outcome of the investigations, TSB may issue safety recommendations to the
National Safety Authority (NSA). The implemetitm of safety recommendations is not
mandatory; the addressees however are obliged to compile an annual report on their response
(acceptation, implementation, or refusal).

i TSB is part of the Ministry of National Development. THeadof TSB works under déct
supervision of th®eputy State Secretanfccording to the national law, the Minister shall not
instruct TSB in matters concerning the independent investigatimts,according tathe
organizational ruleghe Minister hashe power to do so.

I TSB reports to the government annually on the activities of TSB, the lessons learned from the
independent investigations, the processes and trends concerning transportation safety.

T The general rules regarding the operation of the railways are currently defirted state
owned MCV Co. , the | argest infrast3afetgt ur e
Authority only assents to the amendments to the rules.

T TSB is authorized to get access to all data relevant to the occurrence in question (including
data storedn data recorders).



Annual Report 207 - TSB of Hungary

T The Investigating Committee of TSB may conduct its site investigation simultaneously with
the police investigation.

I TSB and the police may help each otherds wor
expert analyses. The IC maythhold information obtained in the course of the investigation
from other authorities in occurrences when the owner of the information would have had the
right to do so.

I TSB, the police and the disaster management mutually inform each other abaseiked
occurrence reports.

Following the changes in 2016, the structures and the system of relations are going to change again in
the middle 0f2018.

2. INVESTIGATION PROCES S

2.1 Independent basis of the investigation

Pursuant to national law, TSB iadependent of all persons and organisations whose interests are
contrary to the duties of the investigating organisation, in particular:

- authorities granting permission to put vehicles into service,

- authorities granting permission and controlling the apen and the maintenance
of the vehicles,

- authorities issuing driving licences,

- the organisation operating the transport infrastructure,
- transport companies,

- railway undertakings

- the organisation determining railway tariffs,

- the organisation distributgroutes,

- the safety authority and

- all regulators in the field of railways.

Under the national law, the civil servants of TSB shall not be the owners, senior officials or employees
of the above mentioned organisations.

The DirectorGeneral and the Inveégating Committee of TSB shall not be instructed in their scope of
duties concerning theafetyinvestigation.

Functional independence of TSB remained intact during its operation within the Ministry.

2.2 Accident investigation philosophy of TSB Hungary

Under the Hungarian regulations, TSB shall investigate serious railway accidents.

The definition of Oseri ous aioaccotdanocetwith therRdilway t he
Safety Directive 2004/49/ECis as follows:
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QAny train collision or derdiment of trains, resulting in the death of at least one person or serious
injuries to five or more persons or extensive damage to rolling stock, the infrastructure or the
environment of at least HUF 500 million and any other similar accident with an abingeact on
railway safety regulation or the management of séfety

Apart from serious accidents, the national regulations permit TSB to investigate other occliregnces
its own discretioni that may have an impact on the safety of rail transport as agelbn the
regulations and management of railway safety.

TSB availed itself of the opportunity provided by the regulations to decide which occuriesmoas
from serious accidentsare to be investigated. TSB based its decisions regarding which ocasren
require investigation on the following fundamental principles:

- occurrences resulting in serious injuries to persons, extensive material damage and/or
hindering railway transport significantly,

- the latent danger of the occurrence can be considered sifjnant 1 irrespective of its
actual consequences,

- accidents or incidents recurring at the same site or in the same manner
should be investigated.

When deciding which occurrences to investigateesides the ones with serious consequendes

helps a greatdeal that the Railway Department regularly requests information from railway
undertakings and relevant authorities on occurrences which are not investigated in details. The
collection and evaluation of these data provides the possibility to be abledwatisecurrence and
certain tendencies in the accidents. These observations can create basis for further investigations.

In order to increase efficiency in decision making, it is necessary to gain as much information as
possible.The institution of accid& investigation of the operator has been introduced in the railway
sector as well. Positive experiences of the accident investigation system of the operator, well
established in the aviation sector, can be effectively applied to enhance safety inthg saittor

also. Therefore, according to the new regulation for occurrences not included in the serious accidents
category required to be investigated by NIB, in case NIB takes decision on not condusdiiegya
investigation of the occurrence, the saf@tjt of the railway undertaking will be requested to conduct

the investigation of the operator and inform NIB on the results in a report.

2.3 The investigation process of TSB

The Duty Services of TSB (dispatchers) receive the reports of the occurrdriomsr® a day.

The members of the Investigating Committee (IC) are appointed byetheé of TSBor by his deputy

on duty. The IC consists of one field investigator technician and at least one accident investigator. In
case of more serious or complicatetarrences, one of the heads of department on duty TSB may be
present on the site.

If an occurrence is not obliged to be investigated under the law, the head of the concerned department
advises thédead of TSBo decide whether or not to conduct an inggion.

The Investigating Committee carries out the site survey (parallel with other authorities) and decides on
the direction of the investigation, the required technical and technological examinations as well as
selecting the organisations and/or expéotbe initiated in the investigation if necessary.

Other processes are the same as those specified in the ERA guide relating to technical investigations
collecting of datainvestigative interviews, analysis etc.
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The draft reports on the occurrences discussed by a board made up of the heads of departments of
TSB.

The relevant parties of the investigation may make reflections on the draft report within 60 days from
the date of receipt which is to be evaluated when compiling the final report. Afié&Otiay-period,

TSB convenes a meeting for a final discussion with the participation of the representatives of the
persons and organisations concerned. The purpose of the final discussions is that all concerned parties
can hear the comments sent in refilen to the draft report as well as the viewpoint of TSB regarding

the comments before the completion and publication of the final report. According to Hungarian law,
the investigators may decide whether lreport,theot t o
comments of an NIB of a Member State have to be included. Subsequently, the final report is made
public.

Al | the three major departments of TSB have a s:
methodological and technical requirents based on which the investigations shall be conducted by
the investigators of TSB, taking the special characteristics of the given mode of transport into account.
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3. OVERVIEW OF THE YEAR 2017

3.1 Notifications

1800

1600 /

1400 -

1200

1000
800
600
400
200

2014 2015 2016 2017

Numbers of notifications

Our duty ®rvice received 1701 notifications in total in 2017, which is a significant, 15% increase
compared to the previous year.

Analysis of the distribution of notifications from the aspect of network category shows that the
number of notifications has increasémt each network category except for the underground, as
follows:

1 national network: by11% (ractically, the value returned to the level of 2015 after a decrease
in 2016;

9 local networks: the extent of increase in the number of notifications was similar

9 suburban networks: the number of notifications increase&dfibly however

The above numbers show that willingness to report is excellent, practically all occurrences are really
reported to us.
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3.1 Investigations

Activities
31
85
= Investigation by TSB 316
Investigation by operators
Data collection
Database storage
1269

Activities following notifications

In 2017, we decided to perform an immediai¢e surveybased on data in the notifications) oh 4
occasions; such surveys were usually performed by a team of three me3dbafrthe 4&ite surveys
affected locations in the national railway network, whicbvgs that the consequences of the accidents
and incidents in such networks are more serious, and that the investigation into such
accidents/incidents is more likely to require detailed data collection at the scene.

Detailed data collection was performeamh 316 occasions in totalA purpose of detailed data
collection was to find out whether the occurrence may offer such lessons to learn which justify the
performing of a full investigation by udn these cases, we asked the railway companies for
information and data, and decided the investigation on the basis of such inpétaother form of

detailed data collection is when we ask the competent authorities for information relating to whether a
case where a person by a vehicle was a suicide or an accédeseid by rolling stock in motiofthis

is needed because, pursuant to the relevant EU regulation, classification must be made on the basis of
a decision of the authorities.

In 2017, we commenced fll safetyinvestigationin 31 casesWith regard to thanatureof the given
occurrence, an investigating committee of Btmembers is appointed to perform the investigation.
When staffing an investigating committee, we ensure that investigators with relevant professional
knowledge and experience be availableach committee for a successful investigation. Such areas of
expertise are, for instance: traffic control, mechanics, infrastructure or human and organisational
factors.The investigating committee is chaired by a member appointed by the Head of @SBichn

chair is responsible for successful and timely completion of the investig&tmmpared to the
headcount, it can be seenttla investigator had to chair3dinvestigathg committees on average in
2017, due to changes to the headcount during #a yhisnumber significantly exceeds the quantity

of 2 investigations/year specified the European Union Agency for Railways its activity
assessment report on the operation of Railway Department TSB in 2012.

In 2017, TSB invited operators to invesigate 85 occurrences.In the railway sector, since 2012
similarly to aviationi TSB has the opportunity to request information from operators on the causes of
railway occurrences which need no investigation by TSB but may offer a lesson to learn gticonne
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with general safety on rail transport. Today, the conditions of investighy the operator are given:
in order to meet the personal requirement of the performing of investigation by opeaatident
investigationtraining sessions are runningpee 2013 Over 200 people involved ithe investigation
of occurrencesompleted the courses.

This value is 29 more than that of 2016. Taking this value into account together with the decrease of
the number of cases of collection of detailed data by 84jmwd that our organisation is movingtime
direction ofinvestigation by the operatordn advantage of this practice is that we gain more detailed
information from the reports made of the investigations performed by the operators, and we are also
informed on the preventive safety recommendations of the railway companies.
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3.3 Safetylnvestigations started by TSB in 201

Date
Description of the occurrence Classification
2017
The train -~ 616 crashed
0201 be.h| nd betwe€s e_@@gla@@lbé: Railway accident
stations. Two people had severe injuries and five w
injured slightly.
Two wagons of a freight train departing from . .
1001 Debrecen stationettailed. Railway accident
1801 A t_raln approaching Esztergom station derailed on 3 Railway accident
switch.
At Csengele station, t h
26 01 signal at danger, and stopped ca. 350 metres from Railway incident
train ° 7037 opposite directiog. f
A train collided with an automobile at an unprotecte
l evel crossing between . .
0502 Lakitelek station. One occupant of the automobile Railway accident
died.
The leading wagon of a freightain departing from
14 02 Sz®kesfeh®rvS8g8r station Railway accident
was injured.
A train running from Dj
T8pi -gy°rgye ran on cor . .
0303 opposite the correct direction, witht prior Railway incident
notification.
28 03 A tram derailed on a sw Railway accident
Budapest.
28 03 The crane qf a work train hit the entr_y signal at Railway accident
Duna¥%j v8ros station.
27 05 Two locomotives a}nd six wage of a freight tral_n Railway accident
approaching Ccs station
A Iight engine approach . .
08 06 derailed on the switch Railway accident
17 06 A tram derailed at K°zv Railway accident
04 07 A tram derailed at bDj k Railway accident
06 07 The locomotive ba passenger t_raln departing from Railway accident
Balatonkenese station caught fire.
At Tata station, the fr
27 07 exit signal at danger ; Railway incident
the opposite direction stopped at the entry signal.
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Date
Description of the occurrence Classification
2017
The train ~ 560 approac
0308 subsidiary signal stopped in front of the switch set f Railway incident
it inappropriately.
16 08 A train derailed on the temporary switch in Haller Railway accident
street, Budapest.
2108 A freight train approachlng Hegyeshalom st_atlon fai Railway incident
to stop at the assigned spot, and burst a switch opeg
At Bekkosd station, a f
2108 signal at danger, and stopped after bursting a switc Ralway incident
open.
The train ~ 7504 starte
2508 the exit signal at danger, burst a switch open, thus Railway incident

entering the route of an approaching freight train.

At D®l egyh8za stati oh,
0509 passed the exit signat danger; the approaching Railway incident
passenger train stopped at the entry signal.

Six tank wagons of a fr
1309 station derailed, two wagons tipped to the side, and Railwayaccident
significant quantity of the oil cargo spilt.

1910 The train derailed at H Railway accident
20 10 A train cglllded with a coach between Enese and . Railway accident
K-ny; t wo people were i

A train collided with a light truck between Lakitelek
26 10 and Ke cswtlores.ifgetdriver of the road vehic Railway accident
was injured slightly.

A tram derailed at bHj k

2910 Railway accident

injured.

29 10 Two trains were run_nlng- towards each _ot_her betweg Railway incident
Cece and Vajta stations; thewas no collision.

3011 A tram derailed at K°zv Railway accident
A passenger jumped out . .

0512 station, and died while being carried to the hospital, Railway accident

14 12 Thrge wgons of a freight train approaching Kelebia Railway accident
station derailed

2912 One wagon of a freight Railway accident

station derailed.
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4. INVESTIGATIONS COMPL ETED IN 2017WITH THE ISSUED
RECOMMENDATIONS

In 2017, 35 final reports were compiled and published on the website of TSRlosing #
investigations Further 6 draft reports were compiled and sentto the relevant parties for
reflections. The above investigations were closed and the final reports were pulligteedesyinning

of 2017 considering the 60 days provided by law for the relevant parties to reflect on the draft report.

The final reports issued in 20Analysed occurrences of the following types:

1 Derailment 16 occurrences

Accident at LC 6 occurrences
SPAD 4 occurrences
Collisionof trains 4 occurrences

Collision to obstruct 3 occurrence

Fire in rolling stock 3 occurence

= =4 =4 A4 -a -2

Other 4 occurrences

Investigations completed in 207 by the amount of damages:

In 2017, the damages related to an occurrenceedrdeEURO 150,000 in 5 cases, and EURO 2
million in one case.

Number of investigations lastirg longer than one year over 2032017

Numbers irbrackes show theamountof reportswhich sent to relevant parties

Year at the end| at the end| at the end| at the end
of 2014 of 2015 of 2016 of 2017
Amount 12(8) 9 (5) 13 (8) 8(6)
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5. INVESTIGATIONS CLOSE D IN 2017.
201506395 and 201601765

Overview of the occurrences

29 June 2015

On 29 June 2015, on the opBandaiRwampd-l Nagyibg
B®ol na stations, the engine driver of the fre
of the second open wagon had caught fire with strong smoke. In order to make fire
extinguishing easier, the engi nB§8kalinee rs tdatoiveer
performed extraordinary stop there, at 09:01

fire spread over to the third wagon as well. The firefighters finished extinguishing the fire at
about 10:30 am.

No one was injured durinthe occurrence.
12 February 2016

The traffic manager at Kisb®r station stopped
91861 (which was moving through the station according to timetable) because the cargo of the
second open wagon of the train was in flames. The train did ngt dalier the station: it

stopped on the main track in such position that it blocked the track in the direction of
Nagyi gBng8bnod na st ati on.

The units of the Disaster Management service extinguished the fire, so it did not spread to
adjacent wagons or ndgrbuildings or vegetation.

The investigation found in both cases that the hot oil drops and soot from the exhaust pipe of the
Diesel engines of the trains had lit the plastic net used to cover the wagons in order to prevent
cargo spills, from which ther spread over to the cargo of the wagon (which was picked up as
nonflammable substance).

The IC proposes that safety recommendations be issued relating to the use of combustible cargo
fasteners and the technical revision of outdated Diesel engineseintorgrevent similar fires
in the future.

r—
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4.

Factual statements directly connected to the occurrence of the incident

The cargo loaded as not dangerous goods in open wagons was covered with plastic nets
which had a lower flashpoint than the temperaturefume and soot leaving the exhaust
pipe of the engine, and so the net could catch fire which then spread over to the cargo.

The cargo accepted as waste iron contained large quantities of combustible material.

Factual statements indirectly connectech® dccurrence of the incident

The railway instruction in effect contain no restrictions for those wagons with
AFl ammabl ed | abel whi ch ma3owbredempging alteodghi n
these old, outdated internal combustion engines oftert &mti solid and gaseous
substances.

Other risk factors

The IC makes no such statement.

SAFETY RECOMMENDATIONS

TSB issue the following safety recommendations proposed by the Investigating Committee
at the closing of the investigation.

BA201506395-01 The Investigating Committee of TSB found during its investigation that
Dieselpowered, outdated engines of the Series 628 emit such hot solid and gaseous
substances through the exhaust system during normal operation which can light flammable
substances sitwad nearby.

TSB recommends Railway Authority Division, Ministry of National
Development to review the technical state of the Diesglowered, non
modernised engines of the Series 628 in service in Hungary, with special regard
to the risk of fire implied by the hot solid particle content of the exhaust leaving
the exhaust system, and take action as necessary.

The position of the IC is that, by acceptance and expected implementation of the safety
recommendation, the risk of fire could be reduced in the caseight trains towed by
outdated Diesepowered engines.

BA201506395-02 The Investigating Committee of TSB found that the material used to
prevent cargo spill in the case of bulk goods has a lower flashpoint than the temperature of
the soot particles ahoil drops emitted by Diesplowered engines.

TSB recommends National Directorate General for Disaster Management to
review the conditions of use of cargo fasteners used in railway transport from
the aspect of fire protection and propose a recommendatioas necessary for a
solution by legislation or other regulation.

The position of the IC is that, by acceptance and expected implementation of the safety
recommendation, the use of flammable materials used for fastening rail cargo could be
avoided in the ar@ of railway transport.

a
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201506555
Overview of the occurrence
The train with Reg. ° 5433 approachi-ng (wi i
G° m° r i station had an extraordinary stop ir

guide the train to Track Il which was occupied. The clamp lock in the switch tailed

work, so it could not be locked out. After the situation was clarified, the train reversed and
moved to the unoccupied Track Ill through another route. The investigation also revealed

that the switch had been burst open during the previous shuntingnaotyeand that was

the cause of its erroneous operation. No accident or personal injury occurred, owing to the
engine driverdéds quick assessment of the sit

Factual statements directly connected to the occurreribe afcident

Whilesea t i ng the route for shunting, the outer
erroneously, in such manner that there was an engine over it, so it was burst open during

the shunting movement, but this fact was not noticed before the arrival of the passeng

train.

The employer assigned to set the switch did not perform a trial setting of the switch burst
open when setting the route for the approaching train,

9 the personnel could not lock the route out due to malfunction of the switch, but
they failed to coolude from this situation that the switch might have been burst
open before,

91 before approving the issuing the subsidiary signal, the traffic manager in charge
failed to ensure that each step of the setting of the route had been done properly,

1 the train etered the station with a subsidiary signal, in the direction of the switch
burst open.

Factual statements indirectly connected to the occurrence of the incident

The IC makes no such statement.
Other risk factors

Proper functioning of the safety installatiovith a design of almost 100 years can only be
achieved by strict control, so the possibility of human error or omission is fairly high.
Dangerous situations caused by human error cannot always be prevectthin
functions of the installation are orgyitable for mitigating the consequences.
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201507525 and 201509685
Overview of the occurrences

At 00: 02 odclock on 27 July 2015, "ad ween t
10"l oaded wagon of the train wigie.HheRaigack -~ 681
was damaged in a length of ca. 90 m during the occurrence. After the derailed wagons were

|l ifted back on the tr ac&?5 36838 dcrailehagamwhilei t h R
being towed back to Z8hony station.

At 22: 20 o obecpltoecnkb ean 210515S bet ween the stati
| oaded wagon wigT002dRegf T(h&3t 5&i n with Reg.
one bogie. Neither the undercarriage nor the container body of the wagon was damaged in

the occurrence.

The ral tack was damaged in the occurrence. Passengers of the passenger trains were
carried by replacement buses until the track was restored.

During investigations of the occurrences, the IC found that, in several cases, the
instrumental track measuremenerformed at the location of the occurrences a few days
before the first occurrence showed error values which were close to the limit where
operation must be suspended.

The investigation of the occurrences by the IC concluded that several factors cahtobute
the occurrences:

1 the railway track was so wowut at the time of the occurrence that the values
measured during track measurement were close to the limit where operation must
be suspended,

1 The cant values measured in the curved track section excterlsdecified limit
at certain points,

1 the bogies of the derailed vehicles involved in the occurrence of 27 July 2015 were
different type than those of the other vehicles in the train, and were more sensitive
to the state of the rail track,

T it was found vith the vehicle involved in the occurrence of 15 September 2015 that
the wheel load differences (measured after the derailment) slightly exceeded the
permitted limits.
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Factual statements directly connected to the occurrence of the incident

On the basis ofdata available, the IC concluded that the occurrence had several
contributing factors:

1 the railway track was so wowut at the time of the occurrence that the values
measured during track measurement were close to the limit where operation must
be suspenet],

9 at certain points, the cant values measured in the curved track section exceeded the
limit of cant specified for curves,

9 the bogies of the derailed vehicles involved in the derailment of 27 July 2015 were
different type than those of the other vehigkeshe train, and were more sensitive
to the state of the rail track,

1 the wheel load differences (measured after the derailment) of the vehicle involved
in the occurrence of 15 September 2015 slightly exceeded the permitted limits.

Factual statements indictly connected to the occurrence of the incident

The general state of the track impaired despite continuous track supervision, and the
actions (introduction of restricted speed running, traealighment with small machines)
taken to maintain safe staiéthe infrastructure proved insufficient.

Other risk factors

The IC makes no such statement.

Actions taken after the occurrence

During the repair works at the scene of the first derailment of 27 July 2015, 130 sleepers
were replaced in the damaged traakd 4 at the scene of the second derailment. Manual
trackrealignment was also done crushed stone was added during the remedial works.

Employers of the infrastructure manager replaced 150 damaged sleepers during the repairs
following the derailment of 1September 2015.

Following the remedial works, track-edignment was performed with large machines in
the curve between sections 877+00 and 894+58 in late September 2015. The cant value
measured earlier was aligned to the C2 value indicated in the respeaifications.

Since t he occurrences, t he -004 bas rparformedy tra
measurement in the affected section on one occasion, in November 2015. Such
measurement brought no value reaching or exceeding the C3/D limit.

Both the charts nte by the laboratory train and made available to the IC and tkdeon
measurements performed by the IC in July 2016 showed that the earlier cant values of 140
170 mm in the curved section had been modified ta@Dmm values.

The restricted speed rungin(40/30 km/h) introduced earlier in the curved section
remained invariably in effect after the tragalignment performed using large machines.

The position of the IC is that similar occurrences could be prevented by observing the
instructions relatingad the supervision of the tracks, and by providing the conditions
(personnel, technical, financial) of maintaining serviceable state of the tracks.

With regard to the actions taken after the occurrence (track realignment with large
machines), the IC propos@o safety recommendation.
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201508455
Overview of the occurrence

On 16 August 2015, at 08:37, failing to observe the permit indicated in the written
instruction received, the train with Reg.
of N-gr8§dk°vesd station, and (in Sgection -~
33517 which was coming from the opposite direction.

Both engine drivers realised the situation ca. 200 metres before the collision, so they started
emergency braking and |l eft their respecti ve
were 23 km/h ad 28 km/h, respectively, at the time of the collision.

The two motor cars and a wagon were damaged badly as a consequence of the collision. 27
people were injured altogether; five of them suffered severe injuries.

The IC attributes the occurrence to hunfiactors on the part of the crew of the train with
Reg. °~ 33512 and the traffic manager of Gal

However, the IC found during the investigation that the traffic management technology
applied for the track ~  @f& managementuigpnotfused s e c ¢
properly, and it encourages the crew to work routinely.

MCV Zrt . modi fied the traffic management t
proposes no safety recommendation to the issue.

The IC has formulated a safety reconmaiation relating to the requirements for the form
and contents of safety critical communication.

Factual statements directly connected to the occurrence of the incident

T The traffic manager of Galgam8csa stati
written instruction when delivering it, and delivered it at different times to the
engine driver and the ticket inspector in charge.
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T The engine driver and the ticket inspect
acknowledged and signed the written indfirt without hearing its contents from
the traffic manager, and both of them failed to read it.

9 Accordingly, they left Acs&Er d Rk ¢ r t station in their tr
coming from the opposite direction on the single track line.

1 Prior to depaihg from AcsaEr d Rk ¢rt st ation, the ticket
train with Reg. © 33512 did not inform
the expected departure time of the train, so there was no chance of detecting the
train crewbs mistake.

Facual statements indirectly connected to the occurrence of the incident

1 The railway line has no telecommunication system for transacting direct
emergency communicati on, so the traffic
not communicate with the engine dsivn. of t he train with Reg
and immediately. No voice communication contact was established between their
public mobile phones.

T The traffic manager of N-gr8dk°vesd st a
charge of t he t rla viantelephiorie hbut Radlegl to order BeB 5
immediately to stop the train.

1 The railway line has no contflow exclusion equipment in place.
Other risk factors

T The traffic manager of N-gr8§dk°vesd St ¢
positions of the traing his line sections directly. The crews of the trains passing
through the station receive a lot of written instructions, the contents of which are
not necessarily related to the actual traffic, but often serve only as receipt of
delivery and acceptanceof~this reason, an improper practice has developed,
namely that the personnel involved in traffic do not pay sufficient attention to
making familiar with the contents of the written instructions.

1 The managerial inspections integrated in the process anecerdgred and not
processcentred.

T The communication between the traffic ma
train crews takes place through a communication line which lacks voice recording.

T Logging of the traffic odtunambigiomss at N- gr
SAFETY RECOMMENDATION

Actions taken

MCV Zrt. took the following actions after t
T A new MEFI instruction wasi Bamssaggwmnatr el at i
section of the railway 1| ine intheéa@eof Pur su

regular services, the run authorization is not issued as a written instruction but as
an entry in the data sheet of the train. A written instruction needs to be issued only
when the actual run of the train differs from the timetable, ansl tieinumber of
written instructions has been reduced significantly. The position of the IC is that
the new rules are suitable for solving the problems described in Section 2.3, so it is
not necessary to issue a safety recommendation in this subject.

1 The rew instruction specifies detailed rules for the documentation of the
movement of trains, so the traffic data
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l ine section can be traced back clearly
station.

1 An additiond computer screen has been installed for the traffic manager at
N-gr8§dk°vesd station, so they <can have
positions of the trains (where the locomotive is equipped withaamd equipment)
running on the given line section.

T New voice recording equipment has been i
engi ne dr-invaa bedrécked ¢na coktinuous basis.

Safety recommendation

BA201508455-1 The Investigating Committee of TSB found during its investigation that,

in the case of detection of danger situations, the contents of oral communication between
traffic managers and train crews are not specified, the methodology of such
communication is not part of their training, and thus, the transfer of relevant information
€.g. a message conveying an instruction to stop, may suffer delay or change of meaning
during communication.

TSB recommendsTSB recommendsRailway Authority Division, Ministry of

National Developmentto review the rules relating to the elements of form

and contents of oral communication between the traffic managers and the

train personnel in the safety management
action as necessary.

The position of the IC is that, by acceptance and expected implementation of the safety
recomnendation, the probability of occurrences arising from unfocused or ambiguous
communication of oral instructions can be reduced.
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201511605
Overview of the occurrence

On 1 November 2015, rack tailwgy2vehicl8 in gebvicd lmetwvken t h e
Sz®uykH egy and V8rosmajor derailed with both
turnout at Orgon8s, after the guard iron br

The investigation found that the immediate cause of derailment was the fracture of the
fastening of the iron guardptvever, all that can be attributed, in addition to shortcomings

of track maintenance, to the fact that the rail track, and within that, the racks are extremely
worn out, and the resulting knocks and vibrations badly damage the vehicle structure
within a slort time.

The track maintenance organisation cannot keep pace with the wear of the racks and/or
they do not have the spare parts necessary to replace the racks.

The IC proposes that a safety recommendation be issued relating to the revision of the track
mantenance processes.

Factual statements directly connected to the occurrence of the incident

The guard iron of the railway vehicle broke away and the leading bogie derailed when
rolling over it

Factual statements indirectly connected to the occurrence of the incident

Regular loosening of the guard iron is a wealbwn problem, but it is not fastened
sufficiently as compared to its load; the welds are low quality

The rack of the rail line is fairly worn out, and imparts harmful vibrations and force effects
to the vehicle, which causes faster wear of the elements of the drive sysenehicle
structure

The maintenance costs were cut back just when the rail track had just got old, and its
demand for maintenance began to increase

Other risk factors

Due to subsidence of the track, knocks appeared at the supporting concrete blocks, which
badly damage both the vehicle and the track

The tooth pitch at the meeting of the racks often differs significantly from the specification
in many cases, which may cause immediate derailment hazard in extreme cases

Frequent replacement of the racks distracts resources from other transport safety tasks,
endangering the implementation of such actions
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SAFETY RECOMMENDATION

BA201511605-01: The IC found that the rail track of the rack railway of BKV is
extremely worn out; it works with wear values beyond the specified limits and with

inaccurate rack settings in many cas&s.a consequence, measurable adverse effects have
appeared and affect the vehicles.

TSB recommendsRailway Authority Division, Ministry of National Development
to review the track maintenance system of the infrastructure manager in order to
see how much itis suitable for identifying and eliminating excessive track defects
(with special regard to the rack profile), and take action as necessary .

By acceptance and expected implementation of the safety recommendation, the effects
causing damage to the vehid&uctures and indirect hazard of derailment could be
reduced, in addition to reducing direct hazard of derailment caused by the railway
track.
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201511715
Overview of the occurrence

The locomotive (reg. no.: 0478 30§ of the train (reg. no.: 4534) performing service
bet ween Al m8sf ¢ zitR and Kom8rom caught fire
945.

While driving the locomotive, the engine driver detected abnormal light coming from the
engine room of the Diesel engine (located at the leagimbof the locomotive from the
aspect of the direction of movement). Then he stopped the train by emergency braking,
shut the Diesel engine off, and-deergized the locomotive. He went to the engine room
and saw fire around the turbocharger at the tigimd side of the Diesel engine. He put out
the fire using a powder extinguisher, and prevented-back, and then notified the traffic
managers of the occurrence.

The investigation by the IC found that the balance pipe of the gear oil heat exchanger had
been installed without a fastening element, and it had fractured due to the vibrations
generated by the mechanical equipment. Then the hydraulic oil circulating in the pipe was
sprayed onto the hot exhaust pipe, where it caught fire.

Factual statements datty connected to the occurrence of the incident

The IC attributed the occurrence to the following direct causes:

- Because of the fracture of the balance pipe of the gear oil heat exchanger, the
circulating oil was sprayed onto the hot exhaust pipe, arghtéive,

- As the balance pipe was not fastened with a gripping member, it fractured as an
effect of the vibrations generated by the machinery.

Factual statements indirectly connected to the occurrence of the incident

The IC makes no such statement.

Other isk factors

The IC makes no such statement.
ACTIONS TAKEN

A MGSTART Zrt. issued an instruction to the JBI maintenance units relating to the
fastening of the balance pipe of the gear oil heat exchanger

During the next #fARO i nstyctor thé mamtenarfce wmits wil e c e i p
have to fasten the balance pipe in a suitable way on the locomotives equipped with a type
MTU 12V R80 Diesel engine.
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2015118F5
Overview of the occurrence

On 9 November 2015, at 16:25, in Hengermalom street, Batjap&am performing a test
run crashed into a number 1 tram (at a speed@k&/h) which was staying on the track
in front of the terminal due to traffielated reasons.

No one was injured in the accident. The vehicles involved were damaged.

The sevice of the number 1 tram was performed by replacement buses along the affected
section during the investigation of the site by the relevant authorities.

The IC found during the investigation that the occurrence can be attributed to exceeding the
speed Init, malfunction of the track brakes, and slippery rail track.

Regarding that the affected parties took several actions after the occurrence which may
reduce probability of similar occurrences, the IC propose no safety recommendation
relating to the occuence.

Factual statements directly connected to the occurrence of the incident

According to findings by the IC, the occurrence can be attributed to several factors:

1 The vehicle, performing a test run, slightly exceeded the speed limit specified for
the cuned section

1 The driver of the vehicle was not prepared adequately for the risk of skidding,
despite the warning signpost, so he was not able to stop the vehiclesgbthe
specified in the relevant rules.

1 The track brake installation of the vehicle was not controllable from the C1
driving position because the circuit breaker shared by the track brake and track
brake control of the C1 vehicle unit was in released statigl the test run
Inoperability of the track brake installation was not identified during the technical
acceptance of the vehicle either (2.2.1.1).

Factual statementsdirectly connected to the occurrence of the incident

The track was lubricated at the location of the occurrence, which made the wheels of the
vehicle skid while running along the curved section, which in turn activated the wheel slide
protection, as aesult of which the actual braking effect was significantly lower than the
actuated braking force (1.10.2).
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Other risk factors

The control and operation of the track brake of the vehicle running in a test run are
connected to a common circuit bregkerhich makes it more likely that a possible
malfunction (e.g. short circuit) disables the track brake, and, in addition, the grading of the
heavy current fuse applied is tbigh to protect a loveurrent control circuit.

Communication between the testing engineers and the driver of the vehicle was difficult
during the test run due to language problems. No action had been taken during the planning
of the project to resolve thecommunication problem.

SAFETY RECOMMENDATION

Actions taken after the occurrence

The trial runs of the type CAF Urbos 3/9 vehicles were temporarily suspended after the
occurrence.

The modifications first applied in the type CAF Urbos 3/5 vehicle withmeg.2209 were
introduced at the official inspection held on 14 November 2015.

Such modifications were as follows:

- The vehicle cannot be started from its stationary position if the circuit breaker of
the track brake circuit is in released position.

- Following the switckoff of the circuit breaker belonging to the circuit of the
retarder while the vehicle is running, the speedometer will show a speed limit of 20
km/ h, the HMI di spl-ayr rwadtl cihroow ifitR 2b rheeaa
AMaxi mum bpeké, | ang bDhe vehicle wild.l app
iAiTram emergency brake 1 and 206 (maxi mum
signal to the driver, and then stops, while ringing the tram bell device.

It was agreed during the inspection that sofemarodification will be performed in each
affected vehicle prior to returning the vehicles operated by BKV Zrt. to service.

Taking into account that the remarks made to the operation of the track brake may also
apply to the vehicles type CAF Urbos 3/5, tehicles already put into operation were also
prevented from running, and the modifications reducing the risk of similar events
significantly were performed in those vehicles as well.

In addition to the software modification mentioned above, connectidheofrack brake
circuits and track brake control circuits to separate circuit breakers in the vehicles type
URBOS 3/5 and the type URBOS 3/9 is performed on a continuous basis (2.2.4)

According to the IC, the actions taken after the occurrence will retthecékelihood of
similar occurrences significantly, so the IC does not propose that a safety recommendation
be issued.
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201511905
Overview of the occurrence

On 10 November 2015, at the crossing of Tisza Lajos krt. and Kossuth Lajos sgt. in

Szeged, a 3 tram running over an erronec
running in the opposite direction on the other track.

The IC found during the investigationat.

- the drivers did not realise that there was a forbidden simultaneous run at the scene
of the case, so both vehicles entered the crossroads at the same time;

- the driver of the =~ 3 tram failed to ob:
which wasnot appropriate for him; his vehicle was diverted, and crashed into the
" 4 tram coming from the opposite direct

The | ayout of the switch operating apparatu
caused the occurrence (the setting poinb@sdose to the switch), as well as the fact that

the tram drivers are not aware enough with the rules, they had no real chance to acquire
such rules, and the company did not always require that the rules be observed.

TSB issues a safety recommendatiorthia subject of issuing and inspection of internal
rules.

Factual statements directly connected to the occurrence of the incident

The driver of t he -~ 3 tram failed to obser
check the position of the switch tongue, so he accessed the switch no. 409 which guided his
tram to the no. 4 tram which was coming from the opposite direction

Factual statements indirectly connected to the occurrence of the incident

The drivers of the vehicles did not realise that they were involved in situation of conflicting
routes so, despite the rules, both trams entered the crossroads simultaneously.

Setting the switch to home position requires no action from the driver of the vehicie, but
requires their attention

The signal light program impels drivers to drive at a faster speed.

The safety system of the switch does not take into account the change of the setting of the
switch after interlockingand it also detects road velgslwhich are not bound to the track
which results in false interlock state in certain traffic situations.

The driver of the no. 3 tram had just finished the drivingrse.
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Other risk factors

Both drivers approached the switches at speeds exceeding the timait were not aware
of the correct speed limit values.

The receiver of the switch is too close to the switch

The system of instructions of the comparonsists of many instructions issued at different
points of time, and even the safety management manual specifies quite lax rules relating to
the issuanceral learning of the instructions.

The system of rules includes some rules which cannot be followed, and there is a kind of
Amut ual a g r e e meohservance ef tha rulés hajweendhe vebiale drivers and
the supervisory personnel

SAFETY RECOMMENDATION

BA201511905-01: The investigation found that the drivers involved were not aware of or
neglected the rules of traffic. Compliance with certain rules affecting the occariemot
required during the inspections performed by the company.

TSB recommends Railway Authority Division, Ministry of National
Development to review the contents and operation of the safety
management system of Szeged Transport Company to see whethée t
vehicle drivers are provided access to training in the internal rules of the
Company, whether such training is documented, and whether compliance
with the rules is inspected, and to take action as necessary.

By acceptance and expected implementatiah@fsafety recommendation, the awareness
of and compliance with the rules by the vehicle drivers is expected to improve.
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201512345
Overview of the occurrence

Several wagons of a freight train loaded with stone chippings derailed at the shunting yard
of Hatvan; some of the derailed wagons got back onto the track, but the tailing wagon did
not.

The investigation found that the course and causes of the occurrence are similar to several
earlier occurrences: the combined effect of the wmrnstate of therack, asymmetric load

of the wagons, and asymmetric wear of the wheel pairs of the wagons lead to derailment.
The sleepers of the track were fairly old; the asymmetric load values of the wagons were
close to but inside the limit values; no specificatiome available relating to the
asymmetry of the wheel pairs.

The IC recommends that safety recommendation be issued relating to the dimension
specifications of the wheel pairs of freight wagons.

Factual statements directly connected to the occurrence iofcident

The sleepers at the scene of derailment were outdated, and did not maintain the track
gauge the wheel dimensions of the derailed wagon were within the spmfis, but the
wheels were more worout than usual

Factual statements indirectly connected to the occurrence of the incident

The wheel diameters of the first deegilaxle were significantly different, and the general
technical condition of the wagons inspected also influenced the occurrence of derailment
adversely

Other risk fators

No specifications are available relating to tolerable differences of wheel dimensions within
a wheel pair

BA201512345-01: The IC found that asymmetric wearthé wheels within a wheel pair
of freight wagons regularly occurs as contributing factor to accidents involving derailment,
while the IC found no limit values specified for such asymmetry.

TSB recommends Road and Railway Transport Division, Ministry of
National Development to review whether there are adequate specifications
relating to asymmetric wear of wheels within wheel pairs, and whether
railway companies enforce such specifications properly in their safety
management systems, and to take action as messary.

By acceptance and expected implementation of the safety recommendation, the wagons
which are dangerous due to this problem may be identified and eliminated from the railway
network
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201512695 and 201512795
Overview of the occurrence

On 28 Noember 2015, the locomotive of the passenger derailed with 1 axle, and its
leading waggon with 2 axles and damaged the track in the section under repair
(replacement of sl eepers) ohegytBadapesthi | dr ends

On 1 December 2015, tvagons no. 8, 9 and 10 of the frr
owned by RCH derailed over Switch 12 while approaching Track IV of Mis&dlcm?© r i
Station. The derailed wagons as well as the track were damaged in the occurrence.

The IC attributed both occumces to lack of fastening of the rails which was due to
improperly performed replacement of sleepers. The IC found that the rules specified for
such works properly had not been observed.

Factual statements directly connected to the occurrence of thenhcid

Sleepers had been replaced at the scene of each accident, and 11 sleepers (8.7m) at
H8r shegy, and 9 Ll°en®per St att i tome wMir ek mmlod f as

Factwal statements indirectly connected to the occurrence of the incident

At Miskolc-G° m©° r i Station, t he | ocomoti ve dri ver
approach while the vehicles were still running over a switch with loose bedding.

At Miskolc-G° m©° r ion, tBd I@amotive driver neglected the speed restriction signal

Other risk factors

At H8r shegy, the place of the speamaof estric
works, and the placement of certain signals did not comply with the requirements

At H&8r shegy, the supervisor of theyteor ks d
relevant legal provision At Miskolc-G° m©° r | St ati on,thetwbrks haduper vi
appropriate qualification and experience of several decades.

The training and assessment required for supervisors of such works does not test basic
technical competences (working methods, basic techniques, etc.), but focuses only on
competenes related to traffic management and safety
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201513465
Overview of the occurrence

On 12 December 2015, i Nagybajo® steti@n, tire drainithoRed |, at J
° 45Rp8approaching Track |V passed the exit
point of the track) without stopping, burst Switch 1 of the station open, left the station, and
stopped on the open line.

The IC found that the occurrence hbden due to the closed pneumatic line and the
resulting braking force insufficiency. As the opinion of the IC is that the occurrence can be
attributed to human factor, and similar occurrences can be prevented by observing relating
requirements, it is unnessary to issue a safety recommendation.

National Transport Authority took actions relating to the organisational shortcomings
revealed by the investigation.

Factual statements directly connected to the occurrence of the incident

Braking of the train wassufficient because the air brake was only effective in the leading
four wagons.

The Ackermann fitting between the wagons 4 and 5 in the train was shut, and the T brake
test did not reveal the problem.

The locomotive driver did not detect the disordethaf brake system because he failed to
perform a running brake test.

Factual statements indirectly connected to the occurrence of the incident

The technical state of the locomotive was not suitable.

The railway company AWT did not observe its Safety ManagarSystem: they failed to
ensure proper maintenance of the locomotive.

The shutoff position of the Ackermann fitting could not be identified by performing the K
brake test process.

The personnel who performed the brake test had insufficient knowledde difraking
technology.

Other risk factors

There was no sufficient braking force to make the train stand still, and the locomotive was
not secured with chocks.

The locomotive driver had no adequate knowledge of the railway line.
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201600415
Overview of he occurrence

The seventh wagon of the freight train with
turnout -~ 553 whil e | eaviKelgi BudapestNbanewas hg Vy a
injured, but the track and the derailed wagon were damaged. Angechiock with the

signs of destruction typically caused by blockage was found at the switch diamond of the
turnout -~ 553 during the investigation of t
chock left in front of the wheel of the train.

The IC propses no safety recommendation, but invariably finds the implementation of the
safety recommendation issued duri-®4850he i nv
necessary.

T

Factual statements directly connected to the occurrence of the incident

f Priort o the start of the train with Reg.
if there were securing chocks under the first 10 wagons in the train, so he did not
detect and remove the chock under thev@gon.

Factual statements indirectly connectethtoccurrence of the incident

9 During his visit of the area, the shunting master removed the securing chocks from
under the train with Reg. -~ 90770 signif

T When assembling the train isddthatth&teai . 9
was not secured properly against break away, which he then performed, but he
placed the chock at a wrong place and failed to report on his placement of the
chock.

Other risk factors

1 Having evaluated the learnings from earlier similaz acd e nt s , MCV Zrt .
unnecessary to introduce any action to improve the visibility of securing chocks
and thus reduce risk to safety, i.e. they found the level of safety satisfactory.
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201601375
Overview of the occurrence

While headingtotheshedn Fer encv8ros without passenger ¢

signal fGo at danger at the terminal i n B®c
on. In the meantime, a route was set up and secured for an outbound number 1 tram on the
other branb o f the switch -~ 6 . As a resul t, t he

the number 1 tram. No one was injured and there was no damage to property.

The IC attributed the occurrence to human factors (shortage of knowledge, and increased
stress level) rd organisational factors which partly caused the human factor problems.

Factual statements directly connected to the occurrence of the incident

The tram driver erroneously thought that th
the following factors:
91 elevated stress level as a consequence of physiological needs and a personal
conflict,
1 lack of knowledge of the place
9 false information
9 layout of the track section

Factual statements indirectly connected to the occurrence of the incident

The timetable uskwas not consistent with the capacity of the terminal station, so it could
not be followed.

Other risk factors

The switches installed in the secured route area are not signposted to indicategplé non
nature of the switches.
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201602105
Overview ofthe occurrence

Three tank wagons of a freight train derailed, each with 4 axles, while approaching Rajka
Station. No one was injured, and no hazardous substance was released.

The occurrence can be attributed to the condition of the track and the strdefecs of

the freight wagons. The infrastructure operator realised the-owdratate of the track, but

no adequate action was taken to repair it on time. The wagon which derailed first showed
several running safety values beyond the limits, and thentuoapacity of the bogies was
restricted due to a structural defect.

The IC proposed no safety recommendation.

Factual statements directly connected to the occurrence of the incident

The wooden sleepers could not maintain the track gauge due to rot,amtitectional
defect of the track also added to the forces acting against the fastening of the track

Due to structural defects, the turning capacity of the bogie of the derailed freight wagon
was limited, so it exerted higher (than usual) deflecting force on the track

The track contained a plane distortion almost reaching the wheel flange height within the
bogie pivot pitch while the wagon was definitely setigg to such plane distortion, due to
tight sliding supports in the bogies

Factual statements indirectly connected to the occurrence of the incident

No adequate actiowas taken to repair the on time the track defect identified earlier
Weathers with grountevel frost ended not long before the accident

Uneven wheel loads of the first derailed wagon are likely to have contributed to derailment
Other risk faabrs

The locomotive driver (employed by a Slovakian railway company) had no documentation
to prove his qualifications and medical fithess
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201602785
Overview of theoccurrence

On7Marck 016, at 07:37 o6clock, at Mosonszolno
1 departed from the station without permit, and passed the K3 exit signal at danger. No its

way out , the train burst the switclonof 2 of
Hegyeshalom Station. The train stopped in the second open line block after Mosonszolnok
station.

There was no other train between Mosonszolnok and Hegyeshalom at the time of the

occurrence.

The IC found that the occurrence can be attributedto hfimaec t or s. The tr ai n
420821 departed from the station without permit, passing the individual exit signal at
danger.

The locomotive driver identified the audio signal emitted by the EVM device of the
locomotive as a change in the display ofelé signal, and started his train.

Safetycritical communication of the personnel responsible for traffic management was
inadequate as regards prevention of the occurrence and mitigation of its consequences.

The IC concluded that similar occurrences caratoided by observing the relevant rules,

so the IC proposes no safety recommendation, but finds it necessary to remind the people
involved that the likelihood of similar occurrences can be reduced by improving the station
crewso and t h eterices afisafetyrdticaleconsndnicationm p

Factual statements directly connected to the occurrence of the incident

The train wiildepdReddrom the statidrowstt2the individual exit signal at
danger on its exit route, and he had not been as#ubto pass it.

On the basis of available data, the IC attributes the occurrence to human factors. The
locomotive driver started his train on the basis of a wrong assumption, without checking
whether the signal which appliediton showed clearance ormger.

Factual statements indirectly connected to the occurrence of the incident

The IC found that, from the part of the rail track, the EMR device of the locomotive
involved in the occurrence received unevaluable signal, due to which it enteredhiés bre
down state, and subsequently it was not able to perform its safety function, and,
additionally, it gave an audio signal which was liable to mislead the locomotive driver.

The exiting train stopped in the switching zone, and, after identifying the dusiioation,
it did not stay there until clarificatioof the situation but went on.

Other risk factors

Safetycritical communication of the personnel responsible for traffic management was
inadequate as regards prevention of the occurrence and mitigéititsn consequences,
because:

1 they were not able to contact the locomotive driver immediately after his
unauthorised passing of the signal,
1 earlier, they failed to tell the crew of the train held off the reason ofdfgld

1 the instruction to stop the trawas not the first information they issued to him
when they contacted him.

The EVM device emits the same audio signal when the display changes and when it
indicates breaklown state.
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Overview of the occurrence

The tram arriving from the di,et i on of Bor 8r os squar e, Budap
on the slope of the entrance of the tunnel
returned onto the track, except for one axle.

According to findings of the IC, the derailment occurred twesarlier fracture of the
fastening bolts of rail fastening, and, as a result, the vehicle pushed the rails apart, and the
wheels dropped between the rails.

The construction of rail fastening, the dynamic effects of the directional error in front of the
location of the occurrence, electrochemical corrosion, and the asymmetric wear of the
wheels of the vehicle may have contributed to the fracture of the bolts.

The infrastructure operator had identified the track defect prior to the derailment, and took
action to introduce speed restriction and repair, but the latter was scheduled for a period
following the occurrence.

The IC proposes a safety recommendation relating to the construction of rail fastening.

Factual statements directly connected to the ocgceref the incident

The bolts of the rail fastening in the track were brokehich allowed the track to open
under the vehicle, which in turn let the wheels drop betwibe rails.

Factual statements indirectly connected to the occurrence of the incident

The wheels on the wheel pair of the derailed train werawot slightly asymmetrically

The root of the fastening screws is exposed to significant bending moment, due to the
design of rail fastening

There was a slight directional error in thack prior to the occurrence, and the vehicle
running over the defective section was exposed to an extra lateral force, and the resulting
yaw motion then evoked a strikack on the track in the opposite direction, which exposed
the track to larger later&brces than usual

Other risk factors

Occasionally, the traction control of the vehicle malfunctions for a short time, which also
renders the electrical brake ineffeti


















































































































