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A. PREAMBLE

A.1l. Introduction

The Romanian Railway Investigating Body, hereimaftalled OIFR, performs investigations
according to the provisions of theaw no. 55/2006 for railway safety, hereinafter calledilway
Safety Law and also of theRegulation for the investigation of accidents and incidents, the
development and improvement of railway safety on the railway and the metro network in Romania,
approved through the Government Decision no. 11020hereinafter callednvestigation
Regulation.

The investigation action of OIFR aim’s to improveetrailway safety and preventing the railway
incidents or accidents.

The investigation is performed independently of amuiry and does not aim to establish the guilt
or the responsibility.

A.2. Investigation process

According to the art 19, paragraph 2 from Reslway Safety Law, corroborated with the art. 48
from the Investigation Regulation, OIFR, for the railway accidents and incidentss k@ start an
investigation and make investigation commissions dathering and analyzing the technical
information, establishment of the occurrence cao, including the causes and, if case, issuing
safety recommendations for the prevention of soiéas accidents and for the improvement of
the railway safety.

Taking into account the informative note of the &mah Traffic Safety Inspectorate from CNCF
“CFR” S.A., on the 2% of September 2014, concerning the accident ocduore the 2% of
September 2014, in the railway station Halmeu,ufhothe derailment of the second bogie, in the
running direction, from the wagon no. 52623642t fasm the freight train no. 3651/48651 and
taking into account that the railway event is defiras accident according to the provisions of the
art. 7(1), point b. from thinvestigation Regulation, OIFR director decided to start an investigation
and to appoint an investigation commission.

Through the Decision no. 149, from the"28f September 2014 OIFR appointed an investigation
commission, as follows:

Vladimir MACICASAN OIFR’s investigator - main vestigator;
Marian ZAMFIRACHE OIFR’s investigator - member;
Traian SZEKELY regional inspector CREIR Cluyj - mmiger.

Emil BUCSA regional inspector CREIR Cluj - member

Cornel POPA regional inspector CREIR Cluj - membe



B. INVESTIGATION REPORT BRIEF PRESENTATION

The freight train no. 3651/48651 was composed,cadds train, on the 24of September 2014, in
the border station Diacovo (belonging to the Statkministration for Railway Transport from
Ukraine - UZ) and dispatched to the border statitaimeu (belonging to CNCF “CFR” SA) at
13,05 o’clock.

According to the unified register of free tracksladers from the railway station Halmeu, on the
distance Diacovo — Halmeu, the train no. 3651/486®1in normal safety traffic conditions.

At 13.50 o’clock, after the train passed complettg entry signal from the railway station
Halmeu, occurred the derailment of the second hagithe running direction, from the wagon no.
52623642, last from the train.

DIACOVO

\ s
- ! /,,

\ ‘[ 03 TERESVA

“ K

) BERLIBAS

AMEULUNG LA Th6A - .
t‘ ara Sighet , \

h f Q’;A“SdEu
T.

— Porumbesti . 5
¥ \¢ (Bixad) Sighetul Marmatiei : %
‘E Micula Negresti Oas Bocicoi kA
R e Livada ‘“U
P E /| = VALEA VISEULUI-,
AGERDOMAIOR ‘ _‘\.‘J: A Sat are Apa  Seini
g Satu Mare 5 Botiz  Mediesu Aurit § (Beia Mare ) Petrova
LAREI “’m Mare S) Leordina )
f Gen Avpaimescu Busag A Viseul de Jos
Ardud . .
el ¢ ! Baia Mang (Bors:
NYIRABRANY \
" Sacel
VALEA LUT MIHA Satulung pe Somes (013 SPrie) Dealul Stefanitel  (Rodn;
\ |
E (Anies) )
B ‘ "
e (Cenul sivagiei | Uimen Salaj T;‘aF' (Sanglorgan ;ng.
. ) ciu oo
Sacuieni Bihor sarmasag Letca Rastoci Ileanda L &
? Benesat Cuciulat Cosbuc Ilva Ca‘"
: Gilgau Salva Rebrisoarg® ¥ :
F Ji Babuteni L ol
I v \ Casieu Nimigea Nasaud Feldru Hﬁ*._\ A
. Surduc Salaj " .,
N (Bopesti)  Ipu Simleul Silvaniei . Colda ogoseni Susenii Bargaulu
Va Zalau N Mirsid Dej Tj. oloal
s (s Dej Calatori Et—eag ==fiBeclean pgSdmes (E
ioB—' \ Sintereag Bistrita Nord
3 ileagd Alesd Cl . )
— — u Magherus -SipiN]
Oradea ‘ Oradea Telechiu \ yadu crisului J K - @Saratel
~ L2 Piatra Craiulul / Sherla Mariselu Rapa de’
£ (cheresi (®ordau) Suncuius . satra Craluhd “eSieu, a
.\f { o Bratca iucea Iclod -« Menar Gledin

ac Rihar N . 1

Locul producerii accidentului

Accident occurrence place
The accident did not generate injuries or victims.
Thedirect cause

Direct cause
The direct causeof the accident occurrence is the climbing of éx¢erior rail curve by the
wheel no. 5 of the wagon no. 52623642 at a distahd@e6 m before the switch crossing nose (for
separating gauge) no. 2, following the increasifithe ratio between the creep force and the load
which acted on the leading wheel (wheel no. 5),eegding the derailment stability limit. The
increasing of the ratio between the creep forcethadoad which acted on the leading wheel was
generated by:
= deflections over the admitted limits of the specrggulations found at the cross level of the
line, deflections which led to big twist of thedimnd, implicit, at the strong load transfer of
the leading wheel (wheel no. 5);
» the thickness of the flange of the wheel no. 5 wrder the minimum limit admitted by the
Rules of Reciprocal Use of Wagons in Internatiohffic (PGV), fact which led to the
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increasing of the leading angle of the wheel nm Eelation with the rail and, implicit, to
the increasing of the creep force.

Underlying cause

1. The keeping of wagon no. 52623642 in the train 3&51/48651 and its ordering in the
station Diacovo (UZ) in the conditions in which ttieckness of the wheel no. 5 from this
wagon was under the limit imposed by the Rules etifrocal Use ofWagons in
International Traffic (PGV).

2. The keeping in the track of non-corresponding gtegpn the curve area afferent to switch

crossing nose (for separating gauge) no. 2, steaep@ch were found as non-corresponding
at the census from 2013.

Root cause
None

Taken measures
During the investigation, to decrease appearirg e accidents with similar causes, the Branch of
CNCF “CFR” SA, took following corrective measures:
a) Resending of the mounting plan of the switchessingsnoses (for separating gauge) for
the rail maintenance subunits ;
b) the performing of additional measures of the gaaug® cross level of the line in the area of
the the switches crossing noses (for separatingegand the adjacent curves;
c) the supply of the Halmeu Line District with woodaeepers for the wide line.

Safety recommendations

Taking in account those specified in Chap@B. Additional observations, the investigation
commission considers necessary to implement thawolg safety recommendations:

- start by the public railway infrastructure mana@dNCF "CFR" SA of the procedures for
finalization of a new Romanian - Ukrainian bordgreement, agreement which will be
negotiated and signed by Romania and by the repeseass of the Romanian Railway
Safety Authority - ASFR and the Romanian Railwayestigating Body - OIFR. In the new
border agreement will be introduced clear provisjoto establish that the railway staff
involved in an accident/incident occurred betweemdbr railway stations or in border
stations to allow the access at the rolling staokoived and to respond at the questions
formulated by the authorized representatives ofStae in which occurred the accident /
incident.



C. INVESTIGATING REPORT
C.1. Accident presentation

On the 24 of September 2014, at 13,05 o’clock, the freighint no. 3651/48651 consist from 17
CSI wagons, 68 loaded axles, 1258 tones, 280 mhanbtkd with the locomotive DA 1920 (UZ)

was dispatched from the border station Diacovo &ila) according to SLBR (Semiautomatic line
block with relays) to the railway station Halmeu.

After the stop at the Ukrainian state border (tofgren the custom control), the train no.
3651/48651 passed the Romanian state border @ @3kck. The disposing movement inspector
from the railway station Halmeu assured the erdgote and put the entry signal put to clear at line
8L (line with large gauge).

After the train no. 3651/48651 passed completetyahtry signal, at 13.50 o’clock, occurred the
derailment of the second bogie, in the runningdtioa, from the wagon no. 52623642, last from
the train.
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Aﬂa producerii deraieni trenului nr. 3651/48651

Train no. 3651/48651 derailment occurrence place

Following the railway accident occurrence, theway traffic between the border stations Diacovo
and Halmeu was closed, thus:
— on the large gauge line from the™#f September 2014, 15,30 o’clock until "25f
September 2014, 15,35 o’clock;
— on the standard from the 24f September 2014, 15,30 o’clock until'26f September
2014, 20,20 o’clock.

The accident did not generate casualties or dead.



After the notification of this railway accident, tifccation performed according to the specific
regulation provisions, at the site went specialistsOIFR, of the Romanian Railway Safety
Authority, of the railway infrastructure adminidbta CNCF “CFR” SA and of the State
Administration of the Railway Transport from Ukrain

Accordingly to the classification foreseen in threvestigation Regulation, the derailment of the
wagon no. 52623642 from the train no. 3651/48651then24’ of September 2014 is classified as
railway accidentand is framed irt. 7(1), point b.

C.2. Accident circumstances
C.2.1. Involved parties

The traffic section where the railway accident tqalce and the railway station Halmeu are
administrated by CNCF “CFR” SA and are maintaingdt® employees.

The infrastructure and superstructure of the traek administrated by CNCF “CFR” SA and are
maintained by the employees of Halmeu 4 Distriotrfrthe L6 Section Satu Mare, Cluj Railway
County of CNCF “CFR” SA.

The signaling, centralizing and blocking instabbas (SCB) from the railway station Halmeu are
administrated by CNCF “CFR” SA and are maintaingdtlie employees of CT 2 Section Satu
Mare from the , Cluj Railway County.

The railway communication installations from thelway station Halmeu are administrated by
CNCF “CFR” SA and are maintained by the employdeBetecomunicatii Feroviare SA.

The railway communication installations from thecdmotive are owned by the State
Administration for Railway Transport from UkraingZ).

The investigation commission questioned the invdbleenployees in taking over of the train from
the technical point of view in the border statitie employees involved in the traffic management
from the railway station Halmeu and also the emgésyinvolved in the lines maintenance from the
railway station Halmeu.

We specify that the employees which deserved #igHt train no. 3651/48651 are belonging to the
State Administration for Railway Transport from dkre (UZ) and they refused to give any
statements and sign any kind of documents relatéuig accident.

C.2.2.Composition and the equipment of the train

The freight train no. 3651/48651 consist of 17 wesydb8 loaded axles, 1260 tones, 280 m and
hauled with the locomotive DA 1920 (UZ), deserved @mployees belonging to the State
Administration for Railway Transport from UkraingZ).

The train run with a maximum traffic speed of 12/knfrom the railway station Diacovo to the
railway station Halmeu, the maximum admitted t@Bpeed in the derailment area being of 15
km/h.

The locomotive is equipped with a transmitting aedeiving radio station and an indicator speed
recorder.



C.2.3. Presentation of the railway equipment involved in the accident

C.2.3.1. Lines

Lines

The involved railway infrastructure, respective thdway line is administrated and maintained by
the employees of CNCF “CFR” SA / L6 Section Satu®/dlalmeu L4 District.

The track superstructure in the accident occurrearea is made of rails type 49, on wooden
sleepers, curve with a radius of 190 m (curve atstitch crossing nose between the normal line
and the broad gauge line) and a radius of 300 rthefswitch crossing nose for mixed lines,

complete and active K fastening, complete brokenesprism of approximatively 30%, the running

speed is of 15 km/h.

I nstallations
The traffic from the railway station Diacovo (Ukna) to the railway station Halmeu is made
according to SLBR (Semiautomatic line block withayes).

Rolling Stock
Technical characteristics of the wagon no. 52623642
= private wagon registered at the Russian railwaydD)R owning company EVROSIB —
Russia;
= wagon of type covered;
= last periodical inspection (P1) performed on thé"1& August 2013 at the identified
company through the code “619”, with a validityyears;
bogie type Diamond;
axles for wide gauge 1520 mm;
axle boxes: on roller bearings;
wheel base: 13.150 mm;
bogie pitch: 1.800 mm,;
tare: 24.200 kg;
volume: 138 &
wagon’s total length: 19.150 mm;
brake type Matrosov with slack adjuster;
the wagon is equipped with flat centre castinggheut wear plate, as are equipped the
wagons with semi-spherical centre castings.

C.2.4 Communication means

The communication for the traffic conditions arededetween the movements inspectors between
the two border stations, respective Halmeu (CFR)@iacovo (UZ) through direct telephonic line.
C.2.5. Sart of the railway emergency plan

After the railway accident occurrence was no neestdrt the railway emergency plan.

C.3. Accident consequences

C.3.1. Fatalitiesand injuries

None



C.3.2. Material damages

at the rolling stock:

the wagon no. 52623642 derailed by the rear bagtee running direction (wheels 5, 6, 7
and 8);

after greasing the centre castings the wagon wade@ on the line with the help of the
hydraulic jacks from the specialized interventicaint without to be found other damages at
this or its load;

at the lines: none, according to the document B=/875/3% of October 2014 of the Lines
Division Cluj, annexed to the file;

at the installations: none;

at the environment: none;

at the intervention means: none, it was interveitie @vn means.

C.3.3. Consequences of the accident in the traffic

» closed lines:

on the broad gauge line from the™4f September 2014, 15,30 o’clock until'™256f
September 2014, 15,35 o’clock;
on the standard line from the®4f September 2014, 15,30 o’clock until26f September
2014, 20,20 o’clock.

= Delayed trains: none.

= Cancelled trains: none.

= Additional trains: none.

C.4. External circumstances

On the 24 of September 2014, at the time of the railway deai occurrence, the visibility in the
area was perfect, clear sky, without wind, the terafure in the air was of +20°C.

The visibility of the light signals was in accordanwith the provisions of the specific regulations
in force.

C.5 Investigation course

C.5.1 Summary of the involved staff testimonies

From the testimonies of thdisposing movement inspectorwhich was on duty on 34 of
September 2014, in the railway station Halmeupfeihg resulted:

at around 13,00 o’clock he granted consent in bwtiSLBR to the railway station Diacovo
for the train no. 3651/48651,

the train no. 3651/48651 departure from 13,05 cklivom the railway station Diacovo and
stop at the UZ border for the custom control,

at around 13,40 o’clock the train no. 3651/48654spd the Romanian state border;

he assured the route and put the entry signaleandt line 8L (line with broad gauge);

after it passed completely the entry signal, thentrstopped, being informed by the
signalman from switches post no. 2;

he sent the signalman from the switches post oo. the site, to see the train stop cause;
at he’s returning at the post, the signalman reatifnim that the last bogie from the last
wagon of the train is derailed;

he notified the station master about the happenings

From the testimonies of thexpeditor movement inspectorwhich was on duty on 34 of
September 2014, in the railway station Halmeupfeihg resulted:
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- at around 13,40 o’clock the train no. 3651/48654spd the Romanian state border;

- after it passed completely the entry signal, taatstopped;

- the signalman from the switches post no. 2 notifigghhone that the train stop;

- we went on the site and found out that the lastowdgom the train (last bogie) is derailed.

From the testimonies of thgignalman which was on duty on $4of September 2014, at the
switches point no. 2, in the railway station Halm@llowing resulted:
- after assuring the route in block, at around 13@dMoticed the sudden stop of the train no.

3651/48651;

- he called the disposing movement inspector andiedthim about the sudden stop of the
train;

- he went on the site and found out that the lastowaigom the train (rear bogie) was
derailed;

he reported the findings, by phone, to the disgpsiovement inspector.

From the testimonies of th&agon’s examiner (belonging to the freight undertaking SNTFM
“CFR Marfa” SA), which was on duty on $4f September 2014, in the railway station Halmeu,
following resulted:
- at around 13,20 o’clock he was notified by phone the disposing movement inspector
about the fact that the train no. 3651/48651 a$lesdtrack;
- at 13,30 he was notified by phone, by the disposiogement inspector about the fact that
the train no. 3651/48651 is entering in the railwggtion at line 8;
- he went on the preseted place to visual inspedrdieat the entry in the railway station;
- waiting the train passing for the visual inspecti@noticed that the train stop suddenly on
the entry line to line 8L, at a distance of abddin® from the place where he was;
- together with the signalman from the switches post2 went to the locomotive of the train
no. 3651/48651 where the driver showed them wighhidind the rear of the train;
- getting at the rear of the train site and found that the last wagon from the train (rear
bogie) was derailed;
- he notified by phone the Head of the Wagon’s Maiateee Workshop Halmeu, at 13,48
o’'clock.

From the testimonies of tli&ection Headof L6 Section Satu Mare, following resulted:

- on the 24 of September 2014, at around 14,00 o’clock wagfi@dtby phone about the
railway accident occurrence;

- he went to the derailment place where were the uneasents performed;

- the last examination with measurements of the orgsswitch nose (for separating gauge)
no. 2 was performed on 2&f May 2014;

- with the occasion of those measurements was fouhthat the crossing fit in tolerances of
the gauge, and on the curve before the crossingtswbse (for separating gauge) no. 2
existed two measurements at the upper limit oftttherances foreseen by the Instruction
315 (USSR) at the gauge, and the level values indmderances;

- it was proceed at the replacement of the woodepsts on the derailment area, at the broad
gauge line and was performed the packing of slespfethe replaced sleepers.

From the testimonies of tt&ection Head Deputyof L6 Section Satu Mare, following resulted:

on the 24 of September 2014, at around 14,05 o’clock wasiedtby phone by the Section
Head about the railway accident occurrence;

the last inspection with measurements of the angssivitch nose (for separating gauge) no.
2 was performed on %f July 2014;

with the occasion of those measurements was foundhat in the area of the crossing
switch nose the values at the gauge and cross fiéval the tolerances admitted by the
Instruction 315 (USSR), and on the curve beforediossing switch nose (for separating
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gauge) no. 2 existed two measurements at the dippeof the tolerances foreseen by the
Instruction 315 (USSR) at the gauge, and the dexst values were in tolerances;

- it was proceed at the replacement of the conctegpers T13 on the derailment area at the
line with standard gauge.

From the testimonies of thenes District Head from District 4 Halmeu, following resulted:

- at around 13,55 o’clock he was notified by the Masif the railway station Halmeu about
the railway accident occurrence;

- he went to the derailment place where he arriveldt&0 o’clock;

- the last inspection with measurements of the angssivitch nose (for separating gauge) no.
2was performed on ¥5of September 2014 with the occasion of the bi-mlyrinspection;

- with the occasion of those measurements was foundhat in the area of the crossing
switch nose the values at the gauge and cross fievial the tolerances admitted by the
Instruction 315 (USSR), and on the curve beforediossing switch nose (for separating
gauge) no. 2 existed two measurements at the dippeof the tolerances foreseen by the
Instruction 315 (USSR);

- he participated at the replacement of the woodegpslrs on the broad gauge line and of the
concrete sleepers T13 at the standard line.

C.5.2. Safety management system

At the moment of the accident, CNCF “CFR” S.A. naanager of the railway infrastructure,
had implemented its own railway safety managemegsitemn, according to the provisions of the
Minister of Transports’ Order no. 101/2008 on thanging of the safety authorization to Romanian
railway infrastructure administrator/manager, getti

» Safety Authorization — Part A, identification numbASA 09002 valid until 2% of
December 2019 — by which Romanian Railway Safetthéwity, from Romanian Railway
Authority — AFER agrees the acceptance of the gafetnagement system of the railway
infrastructure manager;

« Safety Authorization — Part B, identification numbASB 11006 valid until 2% of
December 2019 — by which Romanian Railway Safetthéwity, from Romanian Railway
Authority — AFER agrees the acceptance of the disipos taken by railway infrastructure
manager in order to comply with the specific regoients necessary to ensure the railway
infrastructure safety, in the designing, mainteearand operation, including if case,
maintenance and operation of the system for thicti@ntrol and signaling.

C.5.3. Norms and regulations. Sources and references for the investigation
In the investigation of the railway accident onekdnto account the next norms and regulations:

» Signaling Regulation no. 004/2006;

* Regulations for the train running and railway véghunting no. 005/2005;

* Rules of Reciprocal Use of Wagons in Internatidiralffic (PGV), Ed. 2012,

* Instruction of important norms and tolerances ra¢di branch lines and bridges for the
line with USSR gauge from the Romanian railways, F350;

» Instruction of electro-mechanical centralizatiopgyrT completed with installations for
the lines electric control and also for the harglia the Semiautomatic line block with
relays between the railway station Halmeu RSR aiatdYo USSR;

* Romanian — Ukrainian Border Railway Convention fritva year 1993.
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In the investigation of the railway accident onekanto account the next sources ad references:

» photos taken soon after the railway accident by riiembers of the investigation
commission;

e questionnaires of the employees involved in thieveai accident;

* minutes and measurements performed soon afteailaeay accident occurrence by the
commission members;

e examination and interpretation of the technicaldibon of the elements involved in the
accident;

« Protocol no. 467/09 of October 2014 made in the railway station Halnguthe
Romanian — Ukrainian common commission after thefigations performed at the
derailed wagon and the line in the derailment aenge area..

C.5.4 Operation of the technical equipment, infrastructure and rolling stock
C.5.4.1 Data found out on the line
Technical condition of the line before the accidenbccurrence

The nominal gauge of the line on which the train &1 of 1524 mm (line with wide gauge type
USSR).

The track superstructure on the accident occurremea is made of rails type 49, on wooden
sleepers, curve with radius of 190 m curve afsthigch crossing nose (between the normal line and
the broad gauge line) and a radius of 300 m ofthiéch crossing nose for mixed lines. The curve
is without over heightening and with an over wiagnof 16 mm.

The line fastening is of type K, this being comeland active. The broken stone prism is complete
but cloggedof approximatively 30%.

The traffic speed in the accident occurrence asekbikm/h, set on the mounting and putting on
track of the switch crossing nose (between the abidme and the broad gauge line) from the
railway station Halmeu.

The last works performed in the derailment occuweearea consisted of cleaning of the broken
stone and rectification of the level through pagkif sleepers, those being performed on tHed6
December 2012.

The last track inspection in the derailment area performed on the ¥Sof September 2014, with
this occasion were performed cross level and gamgasurement, being found transversal
deformations until 10 mm.

At the same date, 1'5of September 2014 was found the keeping on thek tia the curve area
afferent to switch crossing nose the between threnabline and the broad gauge line no. 2 of a
number of 4 non-corresponding sleepers reviewdtderautumn of 2013, fact which is against the
provisions of Art. 45, Chapter Il from the Instrioct of important norms and tolerances at lines,
branch lines and bridges for the line with USSRggafrom the Romanian railways. We mention
the fact that, according to the planning made leyLiimes District Halmeu, those sleepers had to be
replaced in august 2014.

Findings from the line after the accident occurrene

After the railway accident occurred the breakinghw# sleepers on the normal line and also on the
broad gauge line, resulting also the deformatiotheftrack on both lines (standard and broad) after
the crossing switch nose.

The first climbing trace was found on the extegarve rail with a right deflection at about 7,6 m
before the switch crossing nose no. 2 betweenirtieewith broad gauge and the line with standard
(at km 817+941). The wagon run derailed on a desanf about 53,7 m, stopping at km 817+887.
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Photo no.1 The first derailment trace

After the derailment was measured the line gaugeten (E) toward the nominal gauge (1524
mm) and the cross level in transversal profile N rail to the other with the gauge measuring for
the wide line from 2,5 m to 2,5 m and were founel fibllowing values:

Measuring point name -5 -4 -3 -2 0] X 2 3 |4
Gauge variation (mm) +7 +5 +4 +1G17| +22 | +22| +15| 49 | 45
Transversal level variation (mm) 5 0 -2 5| -7| -10f 5| O 5|5

Note: point “0” represent the place where the dievamt occurred,;

The train running direction was from point “-5” point “4”.

The difference of level in the measuring pointantl 0 are not fitting in the limits foreseen by .Art
4, Chapter | from thenstruction of important norms and tolerances at lines, branch lines and
bridges for the line with USSR gauge from the Romanian railways, and in the points -3, -2, -1, 0 and
1 the exterior curve rail is lower than the interail, against the provisions of Art. 6, chapter |
from the same instruction.

Also, at a distance smaller than 12 m were founeélldifferences on different rails of the same
line, differences of which sum was bigger than 5,rfant which is against the provisions of Art. 4,
Chapter | from the same instruction.

The values of the line gauge variation toward tomimal gauge fit in limits foreseen at Art. 1 and
Art. 2, Chapter | frominstruction of important norms and tolerances at lines, branch lines and
bridges for the line with USSR gauge from the Romanian railways.

Findings from the line found out by the Romanian -Ukrainian common commission

According to the provisions of the Romania — Uki@nBorder Railway Convention from 1993,
OIFR convene a common commission with the represees from the State Administration for
Railway Transport from Ukraine (UZ) from the '0®f October 2014, in the railway station
Halmeu, for the inspection of the derailed wagod afthe line in the derailment occurrence area.

After the verifications performed at the line wasifida reverse tilt of the two rails of the curve
(exterior curve rail being found with 14 mm lower tat the interior curve rail in the
derailment occurrence area) We specify that this value was measured afteptréorming of a
provisional repair at the line.

C.5.4.2. Data found out on the railway installations

After the inspections performed, were no probleaunll at the blocking, centralizing and signaling
installations (SCB) from the railway station Halmeu
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C.5.4.3. Data found out on the locomotive

The train was hauled with the diesel locomotive D@20 belonging to the Ukrainian railways
administration (UZ).

The locomotive staff belongs to the Ukrainian raijw administration (UZ) and didn't allowed the
removing of the speed recorder band, allowingijggthotography (Photo no. 2).

After analyzing the photo taken at the speed remondis found that the train running speed at the
moment of the derailment occurrence moment wadofiel2 km/h.

24/09/2014 09:08 PM

Photo no. 2 The speed recorder band wih the redapleed at the
derailment place

C.5.4.4. Data found out on the wagon no. 52623642

Findings at the wagon after the accident occurrence

With the occasion of lifting and rerailing on thed of the wagon, works performed with hydraulic
jacks from the equipment of the specialized intetiom train, were found rust traces and

pronounced wear due the lack of lubricants betw&enupper and lower centre castings of the
wagon, as can be seen in Photo no. 3.

Photo no. 3 The upper and lower centre castingjseofvagon

On 25" of September 2014, after the rerailing of the waga the line and its unloading were
performed measurements of the characteristicallynehts of the derailed bogie wheels (distance
between the interior faces of the wheels rims,width of the part which held place for the tyre,
wheels diameter, height and thickness of the whitaalge) and also of the clearings between the
bogies guides and the wagon’s body.
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After those measurements was found that the disthatween the interior faces of the wheels rims,
the width of the part which held place for the tyweels diameter, height and thickness of the
wheels flange and also of the clearings betweehdlgées guides and the wagon’s body were in the
admitted limits foreseen by the Rules of Reciprad¢se of Wagons in International Traffic (PGV) —
Ed. 2012.

Concurrently, it was found that the thickness & tlange of the wheel no. 5 (leading Wheel from
the derailed bogie), measured at 18 mm from it& pess of 22 mm, value which is inferior to the
admitted limit (24 mm), foreseen at point 2.2.2Zrdm Annex 1 ofthe Rules of Reciprocal Use of

Wagons in International Traffic (PGV) — Ed. 2012.

We mention that, because the representatives dfelght undertaking SNTFM “CFR Marfa” SA
didn’t had a device which could allow the directtisg of the thickness of the flange of the wheel
at 18 mm from their peak, the measurement of tiniedsion was performed with a callipers.

Findings from wagon found out by the Romanian — Ukainian common commission

After the verifications performed in the Romaniablkrainian common commission at the derailed
bogie of the wagon was found out that the thickreéske flange of the wheel no. 5 (leading Wheel
from the derailed bogie), measured at 18 mm frenpéiak was of 23 mm, value which is inferior to
the admitted limit (24 mm), foreseen at point 22.2rom Annex 1 othe Rules of Reciprocal Use
of Wagons in International Traffic (PGV) — Ed. 2012

We mention that this time the measurement of thektiess of the flange of the wheels from the
derailed bogie was performed whit a special dewib&eh permitted the direct measurement of the
flange thickness, put at disposal by the Ukraimepresentatives.

At the Romanian side request to indicate the timgogd at which is set, through own regulations,
the lubrication of the centre castings of the fnéigragons, the Ukrainian side declared that this
operation is performed only with the occasion & Beriodical Inspection (PI) and at the changing
of the bogies from broad gauge to standard.

C.5.5. Interface man-machine-organization

The Romanian railway staff involved in this railwagccident had the valid medical and
psychological approvals necessary for the functtbes performed.

C.5.6. Anterior events with similar character
Is not the case.

C.6. Analysis and conclusions
C.6.1. Conclusions on the technical condition of the track superstructure

Taking into account the findings from the track etgructure in the derailment occurrence area,
findings described at chapt€r5.4.1 Data found out on the lines, one can stated that line presented
deflections of the cross level over the admitte@lldy specific regulations, fact which direct ked
the derailment of the wagon no. 52623642.

The commission considers that the deflections faairitie track cross level are due the keeping on
track, in the area afferent to the crossing switoke (for separating gauge) no. 2 of the none-
corresponding sleepers, sleepers which had beeawed in the autumn of 2013.
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C.6.2. Conclusions on the technical condition of the railway installations

The blocking, centralizing and signaling instatias (SCB) from the railway station Halmeu were
in good condition and could not influenced the dent occurrence.

C.6.3. Conclusions on the technical condition of the rolling stock

Taking into account the findings from the derailgdgon, findings described at chap®6.4.3
Data found out on the wagon no. 52623642, one can stated that the flange of the leading wheel
from the second bogie in the running directionha train (wheel no. 5) had the thickness under the
imposed limit by the Rules of Reciprocal Use of \&agjin International Traffic (PGV), fact which
led direct to the derailment of this bogie.

The distance run by the wagons from the train 68188651 from 24 of September 2014, from
the formation station Diacovo (UZ) and until thdway accident occurrence place is about 2,3 km,
distance on which, during the wagons running cawtl occurred wear which could led to the
decreasing of the flange thickness of a wagon wiveklabout 2 mm.

Taking in account those before, we consider thate¢hding wheel no. 5 from the second bogie of
the wagon no. 52623642 had the failure from abogforke the performing of the technical
inspection at forming in the railway station DiacofUZ), inspection foreseen at Art. 3.2 from the
Rules of Reciprocal Use of Wagons in Internatidiralffic (PGV).

Because the technical agent (employee belongindJZd which performed, on the P24of
September 2014, the technical inspection at fornminthe railway station Diacovo (UZ) of the
wagons from the train no. 3651/48651 could not lestjoned, the investigation commission could
not draw conclusions on how were performed theaijmers foreseen in this technical inspection.

However, the keeping of the wagon no. 5262364 hénttain no. 3651/48651 and its guiding in the
conditions in which the wheel no. 5 from this wagoesented the upper failure, could lead us to
the idea that this failure could not be detectethattechnical inspection at forming due an human
error arise in the technological process of teciimeeparation of the wagons.

C.6.4. Analyze and conclusions on how the accident occurred

From the findings analyze performed at the acciqéente, of the technical condition of lines and
involved rolling stock, and also of the employegigestionnaires, it can be conclude that:

. the thickness of the flange of the wheel no. 5 ¢peinder the limit admitted by the Rules
of Reciprocal Use of Wagons in International T@ffPGV) led to the increasing of the
gauge clearance of the leading axle (5-6) frombibgie no. 2 of the wagon, and then at the
increasing of the attack angle of the wheel intr@tawith the rail and the creep force;

. in those conditions, in the moment of the entrytha curve of the bogie, the guiding
exterior surface of the flange of the wheel noréfife entered in tangent contact with the
right lateral side of the rail from the curve exterforcing thereby the wheel no. 6 to run on
the rail from the interior curve on the sectiontleé running profile with maximum conicity
of tread;

. in this situation and in the conditions of the éxnee of an increased the flank angle due

the wear of the flange of the wheel no. 5, the acnbetween the exterior flange of the
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wheel and the interior lip of the head of the ewterail occurred very closed to the peak of
the flange of the wheel, situation in which thentling danger of the flange of the wheel no.
5 on the active running surface of the exteridrirmreased very much;

. after the climbing of the flange of the wheel noorb the rail, the contact between that
and the rail occurred in the extreme point of thede peak, point in which the derailment
risk of this wheel and leaving of the running sagaf the curve interior rail by wheel no. 6
become maximum, followed by its falling between titzek rails;

. the deflections over the admitted limits by the c#ipe regulations found at the
transversal level of the line led to big twist bktline, fact which led to the strong load
discharge of the leading wheel (no. 5);

. after the climbing of the exterior rail by the whee. 5 from the leading axle, that run a
small distance at the head of the exterior rail #rah left the head running surface, falling
in the track exterior and hitting strong in thetéasng elements of the rail on the sleepers;

. after the falling of the wheel no. 5 in the tractegior, the derailed leading axle started to
run tangent at the track curve and then engagetknailment also the second axle of the
bogie no. 2;

. after the climbing of the exterior track by the wheo. 5, the train run with the wagon
no. 52623642 derailed on a distance of 53,7 mpatgpwith this wagon at km 817+887.

C.7. ACCIDENT CAUSES
C.7.1. Thedirect cause

The direct causeof the accident occurrence is the climbing of éxéerior rail curve by the
wheel no. 5 of the wagon no. 52623642 at a distah@e6 m before the switch crossing nose (for
separating gauge) no. 2, following the increasihthe ratio between the creep force and the load
which acted on the leading wheel (wheel no. 5),eeding the derailment stability limit. The
increasing of the ratio between the creep forcethadoad which acted on the leading wheel was
generated by:
= deflections over the admitted limits of the speciggulations found at the cross level of the
line, deflections which led to big twist of thedirand, implicit, at the strong load transfer of
the leading wheel (wheel no. 5);

= the thickness of the flange of the wheel no. 5 wader the minimum limit admitted by the
Rules of Reciprocal Use of Wagons in Internatiohffic (PGV), fact which led to the
increasing of the leading angle of the wheel ni Eelation with the rail and, implicit, to
the increasing of the creep force.

C.7.2. Underlying cause

1. The keeping of wagon no. 52623642 in the train 3&51/48651 and its ordering in the
station Diacovo (UZ) in the conditions in which ttieckness of the wheel no. 5 from this
wagon was under the limit imposed by the Rules etiprocal Use ofWagons in
International Traffic (PGV).

2. The keeping in the track of non-corresponding gtegpn the curve area afferent to switch
crossing nose (for separating gauge) no. 2, steap@ch were found as non-corresponding
at the census from 2013.
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C.7.3. Root cause
None
C.8. Additional observations

The Romanian - Ukrainian Border Agreement, in chiadin 1993, is signed between the National
Society of the Romanian Railways (SNCFR) and thateStAdministration of the Railway
Transports from Ukraine (UZ).

The above mentioned agreement is determined hovwbesides proceed if accidents between
border stations or in the border stations, bus ihat established that the railway staff involved i
such an accident / incident must allow access ¢oréiling stock involved and to answer at the
questions from the authorized representatives @f3tate in which the railway accident / incident
occurred.

In 1998, the National Society of the Romanian Raysv (SNCFR) was reorganized, being
established 5 new companies (the public railwayastfucture manager CNCF "CFR" SA, the
freight undertaking SNTFM "CFR Marfa" SA, the pasger operator SNTF "CFR Calatori" SA,
Railway Assets Management Society "SAAF" SA, Rajiwdanagement Services Society "SMF"
SA).

Also, in 1998 was established the Romanian RailAathority — AFER, as specialized technical
body of the Ministry of Transport in the railwaydasubway. The Romanian Railway Authority -
AFER had among its duties the investigation andaesh of railway accidents and incidents.

In 2006, at the reorganization of the Romanian il Authority - AFER, was established the
Romanian Railway Investigating Body — OIFR, as madependent functional body, whose main
task is the railway accidents and incidents ingeasitn.

Considering those above, the investigation commmssonsiders that is necessary the beginning of
the procedures for concluding a new border agreenagmeement which will be signed for the
Romanian side and by the representatives of theaR@n Railway Safety Authority - ASFR and
the Investigating Body Romanian Railway - OIFR.

Also, the investigation commission considers itessary that in the border agreement has to be
established clearly that the railway staff involvada railway accident / incident occurred between
border stations or in a border station must allaaeas to the rolling stock involved and to answer
at the questions from the authorized representatbfethe State in which occurred the railway
accident / incident.

D. TAKEN MEASURES

Taken measures
During the investigation, to decrease appearirg re accidents with similar causes, the Branch of
CNCF “CFR” SA, took following corrective measures:
a) Resending of the mounting plan of the switchessingsnoses (for separating gauge) for
the rail maintenance subunits ;
b) the performing of additional measures of the gaag® cross level of the line in the area of
the the switches crossing noses (for separatingegand the adjacent curves;
c) the supply of the Halmeu Line District with woodgeepers for the wide line.
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E. SAFETY RECOMMENDATIONS

Taking in account those specified in Chap@B. Additional observations, the investigation
commission considers necessary to implement thawolg safety recommendations:

- start by the public railway infrastructure mana@®NCF "CFR" SA of the procedures for
finalization of a new Romanian - Ukrainian bordgreement, agreement which will be
negotiated and signed by Romania and by the repesess of the Romanian Railway
Safety Authority - ASFR and the Romanian Railwayestigating Body - OIFR. In the new
border agreement will be introduced clear provisjoto establish that the railway staff
involved in an accident/incident occurred betweemdbr railway stations or in border
stations to allow the access at the rolling staokoived and to respond at the questions

formulated by the authorized representatives ofStae in which occurred the accident /
incident.

This Investigating Report will be transmitted torRanian Railway Safety Authority, to the public
railway infrastructure manager CNCF "CFR" SA, thedht undertaking SNTFM "CFR Marfa" SA
and to the State Administration of Railway Transm Ukraine.

Cluj — Napoca, ........December 2014
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Emil BUCSA regional inspector SC- L CREIR Cluj ember.
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19



