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A. PREAMBLE

A.1l. Introduction

The Romanian Railway Investigating Body, hereimafreffered as OIFR, performed an
investigation, according to the provisions of tlav no. 55/2006 on the railway safety, hereinafter
referred as Law for Railway Safegnd theRegulation for the investigation of accidents and
incidents, development and improvement of railvadgtyg on the railway and the metro network in
Romaniaapproved by the Government Decision no. 117/20&feihafter referred davestigation
Regulation

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

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

A.2. Investigation process

According to the art. 19, point 2 from tiRailway Safety Laywcorroborated with the art. 48 from
the Regulation for the investigation of accidents andidents, development and improvement of
railway safety on the railway and the metro networlRomania OIFR, for the railway accidents
and incidents, has to start an investigation andbésh investigation commissions for gathering
and analyzing the technical information, establishtrof the occurrence conditions, including the
causes definition and, if case, issuing safety menendations for the prevention of some similar
accidents and for the improvement of the railwdgtya

Taking into account the informative note of the iRegl Traffic Safety Inspectorate from the
CNCF ,CFR” SA on the 08 of May 2013, and the informative note from the mifa of the
Regional Center for Railway Operation, Maintenaacel Repairs Cluj, hereinafter referred as
CREIR Cluj, concerning the accident occurred onQ#e of May 2013, at 17,45 o’clock, in the
running of the freight train no. 43622, belongingtie freight undertaking SNTFM ,CFR Marfa”
SA, in the activity of the Branch of the Regionaer for Railway Operation, Maintenance and
Repairs Cluj between the railway stations Fiad Baldiu, at km 21+416, where the derailment of a
number of 9 wagons occurred, from which 3 were toveed from the viaduct at km 21+347d
taking into account that the railway event is defied as accident according to the provisions of
the art. 7(1), point b.from theRegulation for the investigatip®©IFR director decided to start an
investigation and to appoint an investigation cossiain.

Through the Decision no. 115, from the™6f May 2013 of OIFR director has appointed an
investigation commission, made from employees f@MHRR, ASFR (ISF Cluj), CREIR Cluj and
SNTFM ,,CFR Marfa” SA, as follows:

Cristian GROZA OIFR investigator main investma
Nicolae COSTIN Territorial state inspector ASFRICI member;

lon SALCA Territorial state inspector ASFR Cluj ember;

Gabriel PASCU Head of RRSC CREIR Cluj member;
Alexandru COTUT Regional inspector CREIR Cluj nioeEm)

Bogdan NASTASIE central inspector SNTFM member;

Stefan GAL BANDI regional inspector SNTFM member
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B. INVESTIGATION REPORT BRIEF PRESENTATION

On the 08 of May 2013, at around 17,45 o’clock, in the atyivof the Branch of the Regional
Center for Railway Operation, Maintenance and Rep2luj, the freight train no. 43622 (belonging
to the freight undertaking SNTFM ,,CFR Marfa” SAgtiveen the railway stations Fiad and Telciu,
where the trains traffic is made using the telephagreement system at station gap, based on free
track, happened an railway accident in the ardaxo21+416, through the derailment of a number
of 9 wagons, from which 3 were overturned from thaduct at km 21+347. This wagons are
owned by the freight undertaking SNTFM ,CFR MarfA.

The freight train no. 43622, consist of 37 freiglagons Eacs series, from which 1 was empty, 4
axles, 36 wagons loaded with logs, 144 axles,a tdt148 axles, 1870 tones, having at the rear the
locomotive 60-0857-7 inactive and conect at thantead brake, with a total length of 545 m. The
train was hauled with locomotive DA 60-0672-0, mgjmg to SNTFM ,CFR Marfa” SA. The
locomotives were droved and deserved by employelesiging to SNTFM ,CFR Marfa” SA.

After this railway accident, the railway traffic taeeen the railway stations Fiad and Telciu was
closed from 08 of May 2013, 17,52 o’clock until 1of May 2013 at 18,09 o’clock, when after the
performed repair works, the train traffic was takgnwith a speed of 15 km/h (for 2 trains), after
that with 30 km/h.

As consequence for the occurrence of this railwegident, on the section Telciu — Fiad were
cancelled a number of 27 passenger trains, weredunted a number of 22 additional passenger
trains, were transferred the passengers from if®stemnd 3 passenger trains were had delayed with
a total number of 150 minutes.

The accident did not generate casualties or dead.

The direct cause, contributing factors

The direct cause of the occurrence of this accigetite climbing of the flange of the wheel from
the right side of the first axle from the secondjiboin the running direction of the wagon no.
315354935878 on the head of the track corresportdirtige exterior curve rail and the leaving of
the track, due to the following combination of farst

- the existence of the excess of super elevatiomeatlihe due the reducing in time of the
traffic speed, from 60 km/h at 30 km/h;

- the existence at wagon no. 315354935878 of somesaif the load ratio of the wheel from
the left beside the one from the right from the samheel, respective wheel no. 3 beside
wheel no. 4 with a value of 1,20 and wheel no. dideewheel no. 2, with a value of 1,13;

- the existence of a tilt of the wagon’s body to th&erior of the curve, found out at the
measuring of the distances between the bogie’seframal the superior guide;

- the existence at wagon no. 315354935878 of andaife shock absorber corresponding to
wheel no. 4;

- the reactions on the train, caused by the positguoi the train simultaneous on lines with
different declivities and in opposite curves antfedent radiuses, also the existence of a
ratio of 2,1:1 between the locomotive’s weight frdme rear of the train beside the wagon’s
weight from the train.



Underlying cause

The false understanding and applying of art. 6agaph (16) from the Braking and Hauling
Regulation no. 006, referring to the remaining e initial position in the train consist, without
being active of the locomotive which were usedasking locomotive.

Root cause

None
Safety recommendations

Taking the necessary measures for the operation Eyees to understandaccurately and
unambiguously the applying conditions of the priovis of art. 6, paragraph (16) from the Braking
and Hauling Regulation no. 006, referring at remagat the initial position in the train consisg t
continue running as hauled vehicles and withoutngpeactive in the train hauling, of the
locomotives which were used as banking locomotives.



C. INVESTIGATING REPORT
C.1. Accident presentation

On the 08 of May 2013, the freight train no. 436@2s dispatched from the railway station Sacel
(in the available train path of the freight traio. M2564), to the railway station Dealul Stefanitei
where it arrived at 16,20 o’clock, being hauled wibA 60-0672-0 and having as banking
locomotive DA 60-0857-7. The train was formed frammumber of 18 wagons type Eacs loaded
with wood, the brut tonnage being of 924 tones.

In the railway station Dealul Stefanitei were dtied a number of 109 wagons type Eacs loaded
with wood, the brut tonnage rising at 1870 toneasaund 16,30 o’clock was made the change of
the traction employees which had to be on duty lo& lbcomotive DA 60-0672-0 (hauling
locomotive), after that was performed the compligst of the train brakes, the locomotive
personnel receiving the message: ,, The brake testds The automatic brake is alright”.

From the railway station Dealul Stefanitei, thedhs train no. 43622, hauled with DA 60-0672-0
and having the banking locomotive DA-60-0857-7 wliaspatched at 17,18 o’clock to the railway
station Salva using the telephonic agreement systestation gap, based on free track for train
traffic.

The freight train no. 43622, belonging to SNTFM CKNRirfa SA, was formed from 37 freight
wagons Eacs series, from which 1 was empty, 4 a8sagons loaded with logs, 144 axles, a
total of 148 axles, 1870 tones, having at the tieadiocomotive 60-0857-7 inactive and tide at the
train and brake, with a total length of 545 m. Titan was hauled with locomotive DA 60-0672-0,
belonging to SNTFM ,CFR Marfa” SA. The locomotive®re droved and deserved by employees
belonging to SNTFM ,,CFR Marfa” SA.

After the departure of the train from the railwagt®on Dealul Stefanitei, when the train had a
running speed of about 25 km/h, the driver of thalimg locomotive checked the effectiveness of
the automatic brake, the braking effect being cardd through the radio telephone by the banking
locomotive personnel. There were none problemsrdecb in the hauling of the train, the
movement inspector from the railway station Fiadohtvisually inspected the train (the last before
the accident occurrence), communicated throughRIRE station to the driver from the hauling
locomotive the fact that this passed through tla¢icsts without problems and that the train was
fully signalized.

After passing through the railway station Fiad, tia&ling locomotive DA 60-0672-0 driver noticed
a not ordered diminishing of the air from the maipe, after that he took immediately quick
braking measures of the train. After moving on site, in the area of km 21+416 he noticed the
derailment of 9 wagons (3 of those were overturmedhe viaduct from km 21+347), starting with
the 28" wagon from the locomotive to the rear of the trdihe place of the accident occurrence is
presented imtmage no. 1
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Locul producerii accidentului

Image no. 1 The place of the accident occurrence

It occurred the derailment of the next wagons:

- the loaded wagon 315354935878 2&m the train, derailed by the second bogie;

- the loaded wagon 315354722276"2@m the train, derailed by the first axle of gecond
bogie;

- the loaded wagon 825354679482"3m the train, derailed by both bogies on thelui;

- the loaded wagon 825354700221,"3ftom the train, derailed and overturned on the
viaduct;

- the loaded wagon 315354763270,""3Rom the train, derailed and overturned on the
viaduct;

- the loaded wagon 315354676696"38m the train, derailed and overturned at the ehd
the viaduct at km 21+400;

- the loaded wagon 315354759104 3rbm the train, derailed by both bogies;

- the loaded wagon 315354791172"38®m the train, derailed by both bogies;

- the loaded wagon 315354736607 "d6om the train, having derailed the wheel from the
right side of the first axle.

After this railway accident, the railway traffic theeen the railway stations Fiad and Telciu was
closed from 08 of May 2013, 17,52 o’clock until 1of May 2013 at 18,09 o’clock, when after the
performed repair works, the train traffic was takgnwith a speed of 15 km/h (for 2 trains), after
that with 30 km/h.

As consequence for the occurrence of this railwegident, on the section Telciu — Fiad were
cancelled a number of 27 passenger trains, weredunted a number of 22 additional passenger
trains, were transferred the passengers from if®stemnd 3 passenger trains were had delayed with
a total number of 150 minutes.

The accident did not generate casualties or dead.

Following the notification of this railway accidemhade according to the provisions of the specific
regulations, at the accident place came the sp&siaf OIFR, Romanian Railway Safety Authority
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(ISF Cluj), railway infrastructure administrator CN ,CFR” SA and of the freight undertaking
SNTFM ,,CFR Marfa” SA.

According to the accident classifications from Begulation for the investigation of accidents and
incidents, development and improvement of railvadgtyg on the railway and the metro network in
Romania approved through HG 117/2010, the derailment loé twagons: 315354935878,
315354722276, 825354679482, 825354700221, 315324063315354676696, 315354759104,
315354791172 and 315354736607 is classified rashvaay accident and framed at thart. 7(1),
point b.

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

The infrastructure and superstructure involved, retibe accident took place, are administrated by
CNCF ,CFR” SA — Branch CREIR Cluj and is maintaineg the specialized employees of Line
District Telciu — L9 Section Sighetul Marmatiei.

The hauling locomotive DA 60-0672-0, the bankingdmotive from the rear of the train DA 60-
0857-7 and the wagons from the train no. 43622oareed by SNTFM ,,CFR Marfa” SA. The
locomotives were drove, respectively deserved byethployees of the freight undertaking SNTFM
,CFR Marfa” SA.

The communication equipment from the locomotiveeigs to the SNTFM ,,CFR Marfa” SA and
is maintained by its employees.

C.2.2.The consist and the equipment of the train

The freight train no. 43622, belonging to SNTFM CKRirfa SA, was formed from 37 freight
wagons Eacs series, from which 1 was empty, 4 ag@swagons loaded with logs, 144 axles, a
total of 148 axles, 1870 tones, automatic brakeddge after timetable 935 tones, actually 1418 t,
hand braked tonnage after timetable 262 t, actyédllyt and the locomotive DA 857 inactive and
connected at the rear of the train, with a totagth of 545 m, the train being hauled with
locomotive DA 672, belonging to SNTFM ,CFR Marfa’/AS The locomotive was droved and
deserved by employees belonging to SNTFM ,CFR M.

The 37 wagons belongs to the freight undertaking=W ,CFR Marfa” SA.

The vigilance and safety device (DSV), and the INBDUhstallation from the hauling locomotive
DA 60-0672-0 were active and functionally instrootlly and had the automatic brake active.
The vigilance and safety device (DSV), from the kiag locomotive 60-0857-7 from the rear of
train was active and functionally instructionallydethe INDUSI installation was isolated.

C.2.3. Presentation of the railway equipments ingdlin the accident

C.2.3.1 Lines

Track embankment

The site of the accident occurrence is situatettiénactivity of the Branch CREIR Cluj, on current

line, between the railway stations Fiad and Telatlkkm 21+416. The accident happened in the area
of a circular curve with a radius B=500 m.

The curve elements are following:
AR; : km 21+300; RC:: km 21+360; @C>: km 21+666; @R.: km 21+757; RA : km 21+825.
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Curve radiusesR1 =500 m; R2= 485 m; over widening=5 mm; superelevatiome= 60 mm ;
arrowf = 100 mm.

The track embankment in the derailment area isixt pnofile, the profile in length of the accident
occurrence place is on an area with slope withadignt of 16,3%o (slope in the running direction).

The current line between the railway stations Faad Telciu is a simple current line, the track
embankment being constituted from a successionigiments and curves, whereby there is a
footbridge with flagstones at km 21+418 and a veadat km 21+347. The total length of the
viaduct isLt = 76 m.

The initial line was built with rail type 40. Inehyear 1977 was performed a renewal of the track
with SB material, and with this occasion was chante type of the rail from 40 with 49. In the
year 1988 were performed periodically repair woskih heavy rail machines and the cleaning of
the ballast (RPMG + CI) and after 1988 until nowevperformed only maintenance works.

Track superstructure

The track superstructure afferent to the currerd between the railway stations Fiad and Telciu is
made with rails type 49, track with joints, wood#eepers, indirect fastenings type K, built in 1977
with semi-good material (SB), the traffic speednigedf 30 km/h.

On the viaduct from km 21+347 the railway superdtrte is supported on two beam guide ways
with full webs of the girders, tide up between thefth cross-bars and horizontally wind bracings.
On the lateral parts of the viaduct are mounteldratket sideways with hand rail, the track on that
part being built from metallic bridge covering.

The profile in length of the track embankment Hasdreas and areas with declivities, the declivity
in the area of the accident occurrence being & %6,(slope in the running direction of the train).

The maximum running speed between the railwayastatFiad and Telciu is performed according
to the timetable of the freight trains at CREIR jA012-2013 is of 30 km/h.

The last RK repair work was performed in 1977 —8.@ith semi-good material and the last work
type RPMG with Cl was performed in 1988.

On the hectometer between km 21+400 and km 21+B@0mathe autumn of the year 2012 were
taken out a number of 11 not corresponding wootkspsrs.

On the area between km 21+300 and km 21+500, &sh&ack geometry check, performed on the
39 of October 2012 with the testing and recording(¥MC) were 2 failures recorded of 3 degree:
an embankment failure (wideningl=s) at km 21+500, failure which was corrected on 188 of
December 2012 and a track torsion failure on thmeotion curve (on the super elevation gradient)
Rs at km 21+310, failure which was corrected on theBNovember 2012,

C.2.3.2 Installations

The line section where the railway accident ocalideesn’t exist any signaling or communication
installations. The train traffic is performed wiklephonic agreement system at station gap, based
on free track.
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C.2.3.3 Rolling Stock

The freight train no. 43622, belonging to SNTFM CKNRirfa SA, was formed from 37 freight
wagons Eacs series, from which 1 was empty, 4 a8svagons loaded with logs, 144 axles, a
total of 148 axles, 1870 tones, having at the teadocomotive 60-0857-7 inactive and connected
at the train and brake, with a total length of $45The train was hauled with locomotive DA 60-
0672-0, belonging to SNTFM ,CFR Marfa” SA. The locotives were droved and deserved by
employees belonging to SNTFM ,,CFR Marfa” SA.

The 37 wagons belongs to the freight undertaking=W ,CFR Marfa” SA.
The derailed wagons are following:

The wagon no. 315354935878

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vwots|
The wagon no. 315354722276

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vatis|
The wagon no. 825354679482

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vwots|
The wagon no. 825354700221

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vatis|
The wagon no. 315354763270

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vwots|
The wagon no. 315354676696

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vatis|
The wagon no. 315354759104

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vwots|
The wagon no. 315354791172

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vatis|
The wagon no. 315354736607

-wagon series: Eacs

-state of the wagon (empty / loaded): loaded vwots|

The positioning on the site of the derailed wagsngpresented image 2.
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Image no. 2 Positioning on the site of the derailedagons
The vigilance and safety device (DSV), and the INBDUhstallation from the hauling locomotive
DA 60-0672-0 were active and functionally instrootlly and had the automatic brake active.

The vigilance and safety device (DSV), from the limgulocomotive 60-0857-7 from the rear of
train was active and functionally instructionallydsthe INDUSI installation was isolated.

C.2.4 Communication means
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The communication between the driver and the mowenmspectors was ensured through radio-
telephone equipments.

C.2.5. Start of the railway emergency plan

Soon after the railway accident, the interventitenggor the removal of the damages and for the
restoration of the traffic was made in accordangth whe information flow stipulated in the
Investigation Regulation of the accidents and ianid, for the development and improvement of
Romanian railway and subway safetgpproved by the Government Decision no. 117/2010,
according which, at the accident place came theeseptatives of thpublic railway infrastructure
manager CNCF ,CFR” SA — Branch of CREIR Cluj, oéthailway undertaking SNTFM ,CFR
Marfa” SA — Branch Transylvania. There were alsespnt at the accident place representatives of
Police, Prosecutor's Office and the Territorial damspectorate.

C.3. Accident consequences

C.3.1. Fatalities and injuries

None

C.3.2. Material damages

After the derailment of the 9 wagons were followmgterial damages:

C.3.2.1. Material damages notified by CNCF ,CFR” SBranch CREIR Cluj

Material damages notified by CNCF ,,CFR” SA — Brar@REIR Cluj RON

At the rolling stockwill be established after the repairs done at thgam at PLD -
Fetesti, belonging SNTFM ,CFR Marfa” SA

At the lines 13.869,08

At installations -

At the environment

At the intervention means 51.632,95

C.3.2.2. Material damages notified by SNTFM ,CFRrid&a SA

At the wagons

- repairs at 5 from the 6 derailed wagons, in altetlue of 6.049,32 lei, according to the

estimations no. 1/8883, 1/1888, 1/1889, 1/18890 a#i@890 from the workshop for wagons

maintenance.

- the check on the wheel lathe of the 14 derailddsa in a total value of 698,05, according to the
estimation no. B2/1445/14.11.2013 from IRLU Seciia;

- inventory value a the 3 overturned wagons, iotal value of 2587, 24 lei;

- weighting of the derailed wagons at SC Remaru] i8/a value of 3.411,54 lei, according to the
tax bill no. 7295072,

- the crane performance and the staff from L3 $ac€luj for recovering the parts from the 3

overturned wagons, also for the partial recovertheflogs from the 3 overturned wagons, in value
of 23007,60 lei, according to the tax bill no. 025@as paid by SNTFM ,CFR Marfa” SA)

- the damages of the loading — 36.525,56 lei;

- the performance of the crane for lifting of thé@&ly’'s from overturned wagons from the bridge ,
with an estimate value of 20.000 lei.

At the locomotives
None
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C.3.2.3. Total damages
The total amount of the estimated damages is of783734 lei

C.3.3. Consequences of the accident in the traffic

After this railway accident, the railway traffic theeen the railway stations Fiad and Telciu was
closed from 08 of May 2013, 17,52 o’clock until 1of May 2013 at 18,09 o’clock, when after the
performed repair works, the train traffic was takgnwith a speed of 15 km/h (for 2 trains), after
that with 30 km/h.

For the lifting of the derailed wagons was requeske intervention train with a crane 250 tf EDK
from SC Interventii Feroviare SA from the railwagtson Cluj, arrived in the railway station Telciu
at 02,35 o’clock and a crane 20 tf EDK from thdway station Dej Triaj, arrived in the railway
station Telciu at 02,02 o’clock. The works for tifeng of the wagons and the gauge issue were
finalized at the 1" of May 2013, at 18,09 o’clock.

As consequence for the occurrence of this railwegident, on the section Telciu — Fiad were
cancelled a number of 27 passenger trains, weredunted a number of 22 additional passenger
trains, were transferred the passengers from if®stemnd 3 passenger trains were had delayed with
a total number of 150 minutes.

The accident did not generate casualties or dead.
C.4. External circumstances

On the 18 of May 2013, at around 17,45 o’clock, the visilyilivas good.
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

The traffic controller from the Dispatch of SNTFM ,,CFR Marfa” SA stated:

- he requested the entry in traffic of the train 48622;

- he requested through the "Coala Program” the statwere the wagons had to be attached
at the train no. 43622 and the running of the loative with double traction on the distance
Sacel — Dej Triaj;

- the running of the locomotive from the rear of thean no. 43622 was made according to
art. 6, paragraph 16 from Regulation no. 006, refgrto the locomotives which were used
as banking locomotives;

- he considered that he just propose the arrangeafghe locomotives in the train, but the
approval is given by the Programming Controllenfrthe Infrastructure Administrator.

The Programming Controller from CNCF — RC Dej stated:
- he got through the informatics system MEDUSA, off' @f May 2013 a request from
SNTFM for the entry in traffic of the train;
- he considered that the arrangement of the locom®iiv the train is the responsibility of the
movement inspector ant the controller from the Gular Office;
- he considered that the running of the banking lautore is set out by the controller from
the Controller Office.

The controller from the Controller Office stated:

- he set through the Controller Office instruction B4 from &' of May 2013 that the train
no. 43622 run with the banking locomotive on th&atce Dealul Stefanitei — Dej Triaj;
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- he considered that the banking locomotive can ogoraing to art. 6, paragraph 16 from the
Regulation no. 006, referring to the locomotivesahitwere used as banking locomotives.

The Head of L9 Section Sighestated:

- he performed the last revision of the line in Magfi13 and in the area of km 21+416 that
line correspond for traffic safety with the setagewithout other founding’s;

- he knew that after the measurements performedeatirie with the VMC on the 03of
October 2012 on km:21+000 — 22+000 were 4 failur&d degree recorded, of type 2
(L+1), 1V and 1R, for which he ordered the remedhnathe terms recorded in the instruction
no. 329/1995 — for the using testing and recordany

- he couldn’t appreciate the causes which led tcattwédent occurrence from thé& 8f May
2013 at km: 21+416, because from the data he h#dsedtate of the railway line are none
clues that could determine the occurrence.

The Assistant Head of L9 Section Sighettated:

- he performed the last revision of the line in Feloyu?013 and in the activity area from line
district Telciu the line correspond for traffic edf with the set speed, without other
founding’s after the performed inspections;

- he knew that after the measurements performedeatirie with the VMC on the 03 of
October 2012 on km:21+000 — 22+000 were 4 failur&d degree recorded, of type 2
(L+1), 1V and 1R, for which it was ordered the rehia in the terms recorded in the
instruction no. 329/1995 — for the using testing egcording car;

- he couldn’t appreciate the causes which led tcattwédent occurrence from thé& 8f May
2013 at km: 21+416, because from the data he h#dsedtate of the railway line are none
clues that could determine the occurrence.

The Head of the Line District Telciustated:

- he argued that the line corresponds for the tratifety with the set speed and at km 21+416
are none special problems;

- he knew about the failures found out at the lirerahe measurements performed with the
VMC on the 08 of October 2012 on km: 21+000 — 22+000, but thfskires were
programmed for remedial through fortnightly schedahd have been corrected at the time
limits set out;

- he couldn’t appreciate the causes which led toatiwédent occurrence from th& 8f May
2013 at km: 21+416, because from performed mea®ntsnat the line at the inspections
the line is in good shape and the embankment iratiea is stable.

The district permanent way inspector at Line District Telciu stated:

- he performed the fortnightly inspection on thé"18 April 2013 and he didn’'t found any
failures at the track state that could not alloe/ thnning with the speed of 30 km/h;

- he knew about the failures found out at the litrerahe measurements performed with the
VMC on the 0% of October 2012 on km: 21+000 — 22+000, but thweere corrected on the
7" and &' of November 2012;

- he couldn’t appreciate the causes which led toatiwédent occurrence from th& 8f May
2013 and he is mentioning that the last woks afitieein that area were performed on the
27" of March 2013 and consisted of levelling of thack through packing of sleepers,
manually, in points, from km: 21+300 to km 21+500;

- he appreciate that the state of the track couldbeothe cause for the railway accident
occurrence, because the line was good and therenwadue that could influence the
happening of this.

The ganger from the Line District Telciu stated:
- between 0% and 08 of May 2013 he performed the track inspection lo@ inspection
distance between km :25+000 and km: 12+500 anddmét dound any failures at the line;
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he knew about the failures found out at the literahe measurements performed with the
VMC on the 0% of October 2012 on km: 21+000 — 22+000, but thesee corrected by the
team in November 2012;

he couldn’'t explain the causes which led to thdadaet occurrence, because the line was
good and there was no clue that could influencénéippening of this.

The ganger at a danger point from the Line DistrictTelciu stated:

at the time of the occurrence of the railway aatidee was guarding the danger point, he
assisted at the visual inspection of the traingmbstt the point set from km: 23+270 and he
didn’t see anything fishy or particularly at theswal inspection of the freight train no.
43622.

The driver stated:

he took over the locomotive in the railway statidealul Stefanitei without observations to
its technical and thermo-technical condition;

together with the V party he performed the complbtake test of the train, which
corresponded, fact which he recorded in the rowets

he departure with the train no. 43622 from theway station Dealul Stefanitei, he
performed the effectiveness of the automatic brakech was corresponding;

the train no. 43622 run normally in traffic untilpassed the railway station Fiad;

between the railway stations Fiad and Telciu hecadtthe sudden decreasing of the air
from the main pipe of the train;

he sent the driver’s assistant to find out the eaafsthe sudden decreasing of the air from
the main pipe;

he was informed, by this, that there are derailagams;

before the derailment occurrence he didn’'t notieegthing unusual on the line and he
didn’t felt any reactions in the train running.

The driver’'s assistantstated:

he took over the locomotive in the railway statidealul Stefanitei without observations to

its technical and thermo-technical condition;

he didn’t noticed any irregularities at the wagémsn the train no. 43622;

the driver performed the complete brake test oftthi@, which corresponded, fact which he

recorded in the route sheet;

after passing the railway station Fiad the drivetiaed the sudden decreasing of the air from
the main pipe of the train;

he was sent by the driver to find out the causthefsudden decreasing of the air from the
main pipe;

he found derailed wagons in the area of a bridge;

in the derailment area he met with the driver'sstgst from the locomotive from the rear of

the train;

he called the shed superintendent and the headheofshift communicating those the

founding’s;

he couldn’t telephonic reach the T controller;

before the derailment occurrence he didn’'t notieegthing unusual on the line and he
didn’t felt any reactions in the train running.

The driver from the locomotive on the rear of the tain stated:

he took over the locomotive in the railway statMiseu de Jos without observations to its
technical and thermo-technical condition;

he hauled the train 42560 from Viseu de Jos ungélDl Stefanitei and then he departure
with DA 672, isolated locomotives, to the staticac8;

in Sacel he performed de forming shunting of thetno. 43622;
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after the departure from Sacel, the locomotive atriwhich hauled the train no. 43622
performed the effectiveness of the automatic brakech corresponded;

he run in normal conditions until the moment hegest the sudden decreasing of the air in
the main pipe;

after the sudden stop of the train he noticed tbetavagons;

after the departure of the train no. 43622 fromlblieatefanitei and until the moment of the
derailment he didn’t noticed anything unusual atttiain.

The driver’'s assistant from the locomotive on theaear of the train stated:

he took over the locomotive in the railway statMiseu de Jos without observations to its

technical and thermo-technical condition;

he hauled the train 42560 from Viseu de Jos urgdlDl Stefanitei;

he departure with isolated locomotive to the stati®acel where it was performed de

forming shunting of the train no. 43622,

he departure with the train to Dealul Stefaniteevehit was attached a group of wagons;

the brake test at the train was performed by tipeMonnel;

after the passing the railway station Fiad of tfantno. 4362 he noticed the decreasing of
the traffic speed and also the sudden decreasitigeddir in the main pipe;

after the train stopped he moved along and he founderailed and overturned wagons.

The examiner, employee of SNTFM ,CFR Marfa” SAstated:

in the railway station Sacel he participated atttha no. 43622 forming;

he inspected each of the 18 wagons loaded with wood

he recorded in the brake sheet the wagons witlctdatéomatic brake and hand brake;

after the performing of the complete brake testwent to the railway station Dealul
Stefanitei;

after the forming of the train he performed the ptete brake test and made the brake sheet
of all wagons being in the train no. 43622,

he didn’t found any irregularities at the loadirfglee wagons;

at the departure of the train he supervised theomadeing in the train without to find any
irregularities at their technical condition.

The head of the shift, employee of SNTFM ,,CFR Marfa SA stated:

he participated in the railway station Viseu de, &ghe forming and the performing of the
complete brake test of the train no. 43622;

in Viseu de Jos the train was formed from 5 wagons;

he didn’t found any failures from the technicalmgasf view at the inspected wagons;

he didn’t noticed any irregularities at the loadofghe wagons.

The MC regional instructor, employee of SNTFM ,CFRMarfa” SA stated:

he considered that the running of the train no.223@ith a banking locomotive on the line
section Dealul Stefanitei — Salva has been doné waitother hauling mode then that
foreseen in Annex | from the timetable for thedtditrains on the Branch CREIR Cluj, with
the approval from CNCF ,CFR” SA through the inforima note RC 54/8 of May 2013;

he consider that the locomotive which was usedaagibg can remain in the same position
in the train, without being active, even if theitrégs changing on the route, because the art.
6, paragraph (16) from the Braking and Hauling Ra&ion no. 006 doesn't specify the
changing of the consist of the train;

he consider that art. 6, paragraph (16) from Reigulano. 006, referring to the locomotives
that have been used as banking locomotives, altberslispatch of a banking locomotive,
but only as an hauled vehicle and without beingrart

he consider that art. 6, paragraph (16) from Reigmano. 006, referring to the locomotives
that have been used as banking locomotives is.clear
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The MC regional instructor, employee of CREIR CF Clj stated:

- he considered that the running of the train no223@ith a banking locomotive on the line
section Dealul Stefanitei — Salva was not permitigdhe Annex | from the timetable for
the freight trains on the Branch CREIR Cluj, edit@012 — 2013;

- he consider that the locomotive which was usedaakibg can remain in the same position
in the train, without being active, even if theitrégs changing on the route, because the art.
6, paragraph (16) from the Braking and Hauling Ratgon no. 006 doesn’t specify the
changing of the consist of the train;

- he consider that in the moment of issuing of artp&agraph (16) from the Braking and
Hauling Regulation no. 006, referring to he remagnin the initial position in the train
without being active of the locomotives which ha&eib used as banking locomotives, was
intended the applying of that only to the trainsgekbdidn’t change the train consist;

- he consider that it should be précised in art. &agraph (16) from Regulation no. 006,
referring to the locomotives that have been usethaaking locomotive, when the train
consist is changed, the banking locomotive couldbeoremain in the initial position in the
train without being active.

C.5.2. Safety management system

At the moment of the accident, CNCF “CFR” S.A. naa@nager of the railway infrastructure,
had implemented its own railway safety managemgsitem, according to the provisions of the
Law for railway safety and the Minister of TransgoiOrder no. 101/2008 on the granting of the
safety authorization to Romanian railway infrastoue administrator/manager, getting

» Safety Authorization — Part A, identification nunnb&SA 09002 — by which Romanian
Railway Safety Authority, from Romanian Railway Aaotity — AFER agrees the
acceptance of the safety management system odillvay infrastructure manager;

» Safety Authorization — Part B, identification numb&B 09007 — by which Romanian
Railway Safety Authority, from Romanian Railway Aaotity — AFER agrees the
acceptance of the dispositions taken by railwayasifucture manager in order to comply
with the specific requirements necessary to engwaailway infrastructure safety, in the
designing, maintenance and operation, includingage, maintenance and operation of the
system for the traffic control and signaling.

At the moment of the accident, SNTFM ,CFR Marfa” SAs railway undertaking had
implemented its own railway safety management, @ieg to the provisions of the Law for
Railway Safety and of the Minister of Transportstdér no. 535/2007 for the approval of the norms
for the granting of the railway transport licensasl the safety certificates in order to perform
railway transport on Romanian railways, got:

» License for freight and passengers railway trartspervices no. 12/2007, revised and approved
(10" of November 2013);

 Safety Certificate — Part A, no. RO1120110024,dv&dm 10" of November 2012, revised
and approved (#0of November 2013) — by which Romanian Railway Saf&uthority,
from Romanian Railway Authority — AFER agrees tloeeptance of safety management
system of the railway undertaking, in accordandh wie national legislation;

+ Safety Certificate — Part B, no. RO1220110187,dveibm 10" of November 2012, revised
and approved (f0of November 2013) — by which Romanian Railway Safsuthority,
from Romanian Railway Authority — AFER agrees tbheeptance of the dispositions taken
by the railway company in order to comply with 8pecific requirements necessary for the
safety operation on the relevant network, in acaoceé with the national legislation.
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C.5.3 Norms and regulations. Sources and referefurabe investigation

In the investigation of the railway accident onekanto account the nexiorms and regulations

Regulations for technical operation no. 002, appdowy Minister of Transports,
Constructions and Tourism’s Order no. 1186 from2#i&of August 2005;

Regulations for the train running and railway véhishunting no. 005, approved by
Minister of Transports, Constructions and Tourisi@sler no. 1816 from the P6of
October 2005;

Regulations for Braking and Hauling no. 006, appbwy Minister of Transports,
Constructions and Tourism’s Order no. 1815 from28&of October 2005;

Instructions for the technical inspection and thentenance of the wagons in operation
no. 250, approved by Minister of Transports, Cardtons and Tourism’s Order no.
1817 from the 28 of October 2005;

Annex Il RIV — Loading prescriptions;

Instructions for the activity of the locomotive f§tao. 201, approved by the Minister of
Transports, Constructions and Tourism’s Order r2292from the 28 of November
2006;

Instruction of norms and tolerances for the trackstruction and maintenance — lines
with standard gauge no. 314/1989;

Instructions for the fixing of terms and order ihish must be done the revisions of the
railways no. 305, approved by the OMT no. 71 froffi &f February 1997;

“Technical prescriptions for lateral and verticakar measuring of the railway rails”
approved through Order no. 30/1298/1987 of DLI Basti;

Instructions for the district permanent way inspedor the track maintenance no.
323/1965;

Instructions to use the testing and recording rars829/1995.

Sources ad references for investigation

copies of the documents enclosed to the investigdilie;

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

documents on the maintenance of the lines, provigetthe persons in charge with their
maintenance,

results of the measurements made soon after theeat@t the superstructure and at the
derailed wagons;

examination and interpretation of the technicalditton of the elements involved in the
accident: infrastructure, installations and train;

questionnaires of the employees involved in thédao;

Recordings and Reading Minutes for IVMS and ICltafiations from the locomotives;
»1he railway vehicles dynamics”, Ed. Tehnica 1986thor Prof. Dr. ing. loan Sebesan.
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C.5.4 Operation of the technical equipments, irtfrature and rolling stock
C.5.4.1 Data found out on the lines
Technical statement of the line before the occurcenof the railway accident

The derailment occurred on the line 422, betweenrdiiiway stations Fiad and Telciu, on current
line, at km: 21+416.

At the date of the accident occurrence the tragemiructure was made from rails type 49, on
wooden sleepers, track with joints, indirect fastga type K, in active and complete state. The
ballast prism, made from broken stone, is com@etechocked in 20%.

The maximum running speed of the line has a résmioof 30 km/h for passenger and freight
trains, due the not corresponding state of th& ti@ca higher running speed.

The renewal of the track works had to be done ®51®ut were not performed until the day of the
railway accident occurrence.

Findings and measurements at the line, after theaénent

After the derailment of the 9 wagons (from whictwv&gons did overturned on the viaduct from km:
21+347) following damages were found at the lindl@embankment and at the viaduct from km
21+347: the track on the embankment and the brdgedeteriorated on a total length of about 119
m;

the embankment
- the track embankment was deteriorated on a lerfgibaut 39 m;

on the viaduct from km 21+347
- the track on the bridge was deteriorated on a keafjabout 80 m;
- the check rails towards Fiad were snatched fronfasiening elements;
- the ends of the sleepers towards the interior crtavevere deteriorated;
- the rails which constituted the interior curve rédhe one on the left part in the running
direction) and the afferent check rail were snaidinem the fastening elements and bended;
- the pavement from the left side was deteriorated.

The Lines specialist members from the investigatommission identified on the field the place
where it was the first climbing trace on the heddth® rail. This climbing trace on the rail
corresponding to the interior curve rail at km 2164was marked with "0”.

It could not be done the relevant measurementstierminate the geometrical elements of the track
on the line between point “0” and to the end towgrad of the guideway beam, in the running

direction of the train, because of the deformatiaasised at the line by the wagons in the
derailment Photo 1.
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Photo no. 3 Deformations caused on the line by tlveagons during the derailment

Checks have been performed on the track stateeiopposite direction of the running direction of
the train starting with point”’0” on a 30 m distance
Following were found:
- the small fixing material of the plates on the pkrs was active on the checked distance
isolating vertical bolts were missing from the @ips type K;
- the broken stone prism had the dimensions accotditige instructionally provisions;
- the checked area had 53 normal wooden sleeperthidrarea were 5 wooden sleepers
identified which were not corresponding and no sadally (isolated);
- no expansion joints were found closem runaway in length of the rails.

The curve were the derailment occurred had a raafigs= 500 m, over widening=5 mm and an
effective superelevation = 60 mm, according to the provisions from thstruction of norms and
tolerances for the lines, switches, bridges anahélsno. 314/1964n force at that moment.

In the year 1989 was issued timstruction of norms and tolerances for the trackistruction and
maintenance — lines with standard gauge no. 3141%98erein were introduced new provisions
relating to the calculation of the geometric eletaesf the track in curves. According to them, the
analysis of the geometric elements of curves, rbasiade taking into account the definition of
new terms, their formulas, respectively: the ligpeed of movement, the average speed of freight
trains (Mn) the daily intensity of the freight trainsJthe grouping of curves.

According to the provisions of this instructionjnging the parameters of the track geometry in
curves must necessarily performed during executibmhe first renewal works (RK) and / or
periodic repair of the track with heavy track mags (RPMG + Cl).

The last renewal work (RK) between the railwayistet Fiad - Telciu was executed during 1977 to
1978 and the last regular repair work with heawackrmachines (RPMG + CI) was executed in
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1988. During these works were complied the regutatiaimed of the geometry elements of the
track in curve from thelnstruction of norms and tolerances for the tracdnstruction and
maintenance — lines with standard gauge no. 314198

The renewal works at the line had to be made irb1Bat they were not performed until the date of
the accident occurrence, so that the geometrieat@hts of the line have been not modified.

The measured parameters of the track geometry whigdre analyzed

In order to verify the gauge and the transversaéllof the track, the line was lateral track
displacement monitored from 2.5 m to 2.5 m from pgeg "0" in the reverse of the running
direction of the train.

The values obtained by measuring in three pegs m@ranalyzed because were on the line section
which was deformed due the derailments of the wagod can’'t give reliable information about
thetrack conditions before the accident

The track gauge

In all the monitored points which were analyze& ¥hlues of the gauge fit in the provisions of art.
1, point 13 from the Instruction 314/1989.

The gauge tolerances fit in every point monitoredlged according the provisions of article 1,
point 14, paragraph 1, letter ¢ from the Instruttiof norms and tolerances for the track
construction and maintenance — lines with standaraye no. 314/1989.

Variation of the gauge between all the points meskfit in the provisions of the Article 1 point 14

letter ¢ paragraph 2 of the Instruction of normsl @olerances for the track construction and
maintenance — lines with standard gauge no. 319/198

Analyzing the measured values of the gauge and aongpthem with accepted values, it was
found that admitted tolerances were not overconheré¢he derailment of the train.

The cross level

In all monitored points analyzed the values of phescribed cross level of a rail beside the other
one is fitting in the provisions of art, point 2in the Instruction 314/1989.

The value of the track twist fits between all morgd points analyzed in the provisions of art. 7,
letter A, point 4 from the Instruction no. 314/1989

Rail wear

There were performed checks with the thickness gaogmeasure the rail wear at four rails
removed from the track after the accident.

After analyzing the measured rails wear data it feasd that the vertical wear YWand the lateral
wear “U” of the rail fits between the limits admitted byetInstruction of norms and tolerances for
the track construction and maintenance — lines witdtndard gauge no. 314/1989, at table 24,
respectively table 25 and the “Technical presaiggifor the lateral and vertical wear measuring of
the rails”, approved by the Order no. 30/1298/188ih DLI Bucuresti.

Data resulted from analyzing the documents requestdéom the railway infrastructure
administrator

The last check of the open line between the railgtayions Fiad and Telciu with the testing and
recording car (VMC) was performed on theé0& October 2012. After the check on the area km:
21+000 — 22+000) resulted a score of 400 pointsfkaiye which fits in the quality score “B2”
(according to the provisions of the instruction 829/1995).
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The track defects which determined this score efalure of the cross level of the track which
were recorded in the area of km:21+310 and 21+E&gpectively 2 failures of the gauge which
registered in the area of km:21+350 and 21+500.

The last current maintenance works in the deraitnaeea were performed on the'2@f March
2013 and consisted from the renewal of the trassydevel through manually tamping of sleepers
works, in points, on the area from km:21+300 to Xta500, respectively on the '®®f April 2013
rectification works of the expansion joints from &21+300 at km 21+600.

At the last census at the bad sleepers from tlo& arformed in the autumn of the year 2012 by
the management of the Line District Telciu on theaskm: 21+000 to km: 22+000 were reviewed
11 not corresponding wooden sleepers from whicke6es (1,95%) were framed as sleepers to be
replaced in emergency |. Percentage, the numbtrest sleepers doesn’t exceed the admitted the
instructionally percent according to art. 25, p@iritom the instruction no. 314/1989.

On the 29 of March 2013 was issued the Minutes no. 59 falhgathe inspection of the line in
commission, performed according to the provisiohsaw. 10 and 11, the sheet No. 4 of the
Instruction No. 305/1997 -

On 03.22.2013 was issued minutes No: 59 Revisidloviong line in committee carried out
according to Art. 10:11, - "on the deadlines areldlder in which the revisions of the track must be
performed" in which at position 17 is recorded,erahg to the bridge km: 21+347 that " the
sleepers are appropriate, the fastening of thgstedas incomplete, horizontal bolts are partially
missing, the support of the sleepers on the guigidveam is good, the fastening material of the
sleepers line is completely.” On the sheet of theégle at km 21 +347 the last recording before de
occurrence of the railway accident is made ofi dflSeptember 2012 by the assistant head of the
section from L9 Section Sighet which is mentionifgpod for SC (safety) with the specifications
from 2011” which consist of the following: "Revisé&d'M Cluj-mobile articulation are +15 mm,
missing metallic parts covering between the tragls rand the sleepers fastening by TSGP is 50%
assured".

The annual measurement of the curve, on which oeduhe derailment was performed on th# 22
of March 2013, on the distance km:21+300 to km:85t the measured values of the arrows, over
widening, superelevation and the lateral and vartwear are not exceeding the instructionally
limits for the value of the curve radius and tradfic speed of 30 km/h.

The line 422, between the railway stations Salveeleiu — Fiad, km: 0+340-24+560 is made of
rails type 49, wooden sleepers / BA T13, the lakt Work being performed in the period of
1977/1978, with semi-good material, respectively/ldst RPMG with Cl work in 1988.

The projected speed of line is of 60 km/h, in pn¢slee line speed on the section km: 0+340 to km:
9+485 is of 50 km/h and on the area from km: 9+d8km: 24+560 is of 30 km/h.
The running speed of the railway line:

a) 60 km/h until 1990 on the section Salva — Telckiad — Viseu de Jos;

b) 50 km/h from 1990 until 1998, on the section SalvEelciu — Fiad — Viseu de Jos;

c) 30 km/h from 1998 on the section Salva — Relciuad F Viseu de Jos, because of the state
of the not corresponding track — sleepers the tfaskteners used (metal plate / sleeper /
respectively rail / metal plate), used / defedisraihoked broken stone prism (50 — 70% on
section).

On the section from km:12+00@¢sbuc - Telcipat the railway station Fiad, the running speed
remain at 30 km/h and in 2010 this speed restncéetended until the axe of the station Cosbuc
(km: 9+484 and km: 24+250) becoming 30 km/h ondbetion Cosbuc-Telciu-Fiad (between km:

9+484 and km: 24+250) where were current maintemararks performed at the line, necessary to
maintain the running speed.

The renewal works at the line should be performedhie year 1995, but those haven't been
performed until the occurrence of the railway aeaig so that the geometrical elements of the line
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hasn’'t been modified and from the analyze of thevewgrouping, performed according to the
Instruction no. 314/1989 resulted a maximum aduhisigperelevation ofifax= 95 mm.

Other clues and traces identified at the line

Analyzing the evidences from the site it was fotimat at the end of the bridge toward the railway
station Fiad it was identified on the sleeperstefsisg material and embankment traces of
derailment to the exterior of the curve, continutngthe railway station Fiad to a distance of 8
sleepers from the point “0”. The mentioned deraiitrteace to the exterior, situated to a distance of
8 sleepers from point “0”, was identified in thert of the last axle of the"8derailed wagon
(1172) and is presented in the form of a hittiragéron a vertical bolt.

The mentioned derailment trace was called poindfo*and is presented iphoto 2

Photo no. 4The derailment trace called Point “0+4m”

In the area of the point “0+4m” were identified @nmber 3 derailment traces on the right side in the
running direction (the falling of the wheel fromethead of the rail), presentedRhoto no. 5 and
Photo no. 6
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Photo no. 6 -2 derailment traces on the right side




Photo no. 7 —-The four derailment traces from the left part

Also it was identified in the area of point “0” amber of 4 derailment traces on the left part @ th
running direction (the falling of the wheel fromethead of the railphoto no. 7

C.5.4.2. Data found out on the installations

On the line section on which the accident occuregd none signaling or communication
installations. The train traffic is made using thee track system.

C.5.4.3. Data found out on the rolling stock argdtéchnical equipment

C.5.4.3.1.
Findings performed at the locomotive:

The locomotive DA 60-0672-0 was equipped with speecorders type IVMS, version with
vigilance and safety device (DSV), and the INDU®&itallation included.

The vigilance and safety device (DSV), and the INBDUhstallation from the hauling locomotive
DA 60-0672-0 were functionally and sealed.

The driver’s valve KD2 was in emergency position.

The locomotive attached at the rear of the train @A0857-7 was equipped with speed recorders
type IVMS, version with vigilance and safety dev{B&V), and the INDUSI installation included.
The locomotive had the diesel motor stopped.

The vigilance and safety device (DSV), from theolmotive was active and sealed.
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C.5.4.3.2.
Findings performed at the not derailed wagons:
- the train consist of a number of 37 wagons with axi@s;
- the conecting between the not derailed wagons waiesponding;
- no uninsured parts were found, which could endangdfic safety at the not derailed
wagons;
- the not derailed wagons had the automatic braké$and brakes active, in conformity with
the brake sheet;
- the changeovers and the load were in correspomutisgion at the not derailed wagons;
- the train connection and brake were corresponditigeanot derailed wagons.

C.5.4.3.3Findings performed at the derailed and not oveetinvagons:
- coupled air hoses were disconnected between theng®28 and 29 in the running direction;
- the train was broken in two parts: between the wa@® and 30 through the plucking of the
traction gear from the wagon 30 and between theomsa§2 and 33 through the plucking of
the fastening gear from wagon 33.

Wagon no. 315354935878
Wagon series: Eacs loaded with logs;

I. Constructive characteristics wagon number: 35 3/5/4 9/ 3 5/87|-|8
Inspections and repairs performed atjie| P | 6] R|E|V]3[1]0|712|0(0| 9 S|I M
wagon from the date of the last
performed periodical repair until the RIR 019120 1| 2L BV
derailment R1_|F 0lof2[0 1] 2[L][B|V
DA 1171091201 |2JL|B|V
Wheel base wagon| 90| 0|0 Bogie’s wheels with Buffers: autom.
. type: tires of great brake:
bogie 1800 Y25 Cs capacity KE-GP
Wagon'’s length 1 45| 4] 0] Traction gear type: discontinuous Hand
brake
Automatic beam adjuster: Wagon'’s loading: C= 58.3 @ o
DRV 2 AT 600 34160 2 o

The dimensions measured at the wheelset fits iadhatted limits from the regulations in force.
The height of the center of the buffers from theeleof the head of the rail fits in the admitted
limits from the regulations in force.

Bogie 1:ineffective shock absorber in the front of whedl R

With the occasion of the wagon’s weighting it wasrid that at wagon no. 315354935878 that the
load report between wheel no. 3 (left) and wheeln@ight) of the same pair of wheelset is of 1,20
and between wheel no. 1 (left) and wheel no. 2htyigs of 1,13, closed to the maximum ratio
admitted by the Annex Il RIV, respectively of thalwe of 1,25.

This ratio is influenced also by the bending of Weggon’s body to the interior of the curve, found
out at the distances measuring between the bofysise and the upper slide bar, from where it
resulted the value of 20,5 mm (obtained as diffeedmetween the measured value of 30,7 mm on
the left side in front of wheels 2-4 beside 10,2 mmthe right side in the front of wheels 1-3),
these being closed to the maximum value of 24 mmitaed by the “Instructions for the technical
inspection and the maintenance of the wagons iratipa no. 250”.

The wagon is foreseen from construction with ceiliregs at the side bearer blocks and the side
bearers blocks are in permanent contact with tipewuglide bar.
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Wagon no. 315354722276
Wagon series: Eacs: loaded with logs;

I. Constructive characteristics wagon number: 5/3|5/4|7]2 2|27 -6
Inspections and repairs performed atjie | PJ|6 ] R|E|V]|2|9]0(8}2|0|0 | 8§ C|T|F
wagon from the date of the last
performed periodical repair until the RIR 3|1joj8l2 01 YL PO
derailment RIT|F 3/1]o0/8]2]0 1] JL|P|O
D| A 2/8]0/112|0|1| 3L|B|V
Wheel base wagon| 9 0|0 Bogie’s Solid wheels Buffers: autom.
. type: cylinder type brake:
bogie | 1 8 0] 0] yps5cs KE-GP
Wagon'’s length 1 4 50| 0] Traction gear type: discontinuous Hand
brake
Automatic beam adjuster: Wagon'’s loading: C=58.7 o | T
DRV 2 AT 600 35975 g | =
|
Findings:

The dimensions measured at the pair of wheelseirfithe admitted limits from the regulations in
force.

The height of the center of the buffers from theeleof the head of the ralil fits in the admitted
limits from the regulations in force.

- Measured clearance with the caliper gauge asitteebearer blocks:
Bogie no. 1 (not derailed bogie): - in front of veltte1-3: 0 mm;
- in front of wheels 2-4: 0 mm;
Bogie no. 2 (derailed wagon): - in front of whe®i3: 7,5 mm;
- in front of wheels 6-8: 0 mm;

Observation:With the occasion of the inspection of the toti@acance between the side bearer
blocks from both sides of the bogie it was foundearance with not instructional values between
the fractioning stones from both sides of the bogie
At all other not overturned wagons (less in theeaafswagon no. 315354935878 which is foreseen
from construction with coil springs at the side feeablocks) it was found that the clearance
between the side bearer blocks from both sideseobbgie have instructionally values.

Wagon no. 825354679482
Wagon series: Eacs; wagon loaded with logs;

I. Constructive characteristics wagon number: 5/3|5/4/6/7 9/ 48 -2
Inspections and repairs performed atjie| P|6 |R|E|V]3[1]0(8]2|0|0| 8 C|T|F
wagon from the date of the last
performed periodical repair until the RIR 0191051201 S|S|V
derailment RIT|F olofol[5]20/ 1] S[S|V
D| A 2/6J0/312|/0]1 | 3]S|O|R
Wheel base wagon| 9 0|0 Bogie's | wheels with Buffers: autom.
. type: tires cylinder type brake:
bogie 1 80 04 KE-GP
Wagon'’s length 1 4 54| 0] Traction gear type: discontinuous Hand
brake
Automatic beam adjuster: Wagon'’s loading: C=158.6 o | T
DRV 2 AT 600 34240 g | =
|

Foundings:
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The dimensions measured at the wheelset fits iadhatted limits from the regulations in force.
The height of the center of the buffers from theeleof the head of the rail fits in the admitted
limits from the regulations in force.

The wagon had the hand brake from construction, tbetcomponent parts dismantled being
unusable.

Bogie I

the frame of the bogie present hitting traces, dpeieformed to the interior, approximatively 25 mm
in the axle guards at wheels R1 and R3 followirggdarailment;

the axle guards of wheels 1 and 3 are hit and gefdrfollowing the derailment;

wheels 1, 2, 3 and 4 present traces of frictionthen exterior side with the interior side of the
bogie’s frame due the derailment;

there are hitting traces with depths between 57amin, on the bogie’s frame at the interior, from
the contact with the support of the spring for neitng the flap following the derailment;

the crossed frame in the area of wheel R1 presaceés of friction with the wheel following the

derailment;

the fastening end of the main brake pipe in tha afevheel R4 is deformed with ca. 50 mm.

Bogie Il

the frame of the bogie present hitting traces, dpeieformed in the area of wheel 7 following the
derailment, the cross over being deformed at whdet about 20 mm;

there are trace of friction in the interior at tinéerior of the bogie’s frame due the friction with
wheels 5 and 7 after the derailment;

the crossed frame present pronounced friction $raade by the corresponding wheels after the
derailment;

the headstock is deformed inside due to the deeailm

Vagonul nr.315354759104
Wagon series: Eacs; wagon loaded with logs;

. Constructive characteristics wagon number: 35354 7/5 9 10|- 4
Inspections and repairs performed atjie| P{6 | R|E|V]3[1]0|712|0|0| 7|R|V
wagon from the date of the last
performed periodical repair until the RIR 0812101 OIL S|
derailment RIT|F 0/8[2]0] L] oJL][S|]
D| A 118]0/2)2|0, 1 3S|S|B
Wheel base wagon| 9 0|0 Bogie's | Wheels with Buffers: autom.
. type: tires cylinder type brake:
bogie | 1 8 0| 0fyp5cs KE-GP
Wagon'’s length 4 04 | 0] Traction gear type: discontinuous Hand
brake
Automatic beam adjuster: Wagon'’s loading: C= 60.2 o | T
DRV 2 AT 600 33225 g | e
1

The dimensions measured at the pair of wheelsetrfithe admitted limits from the regulations in

force.
The height of the center of the buffers from theeleof the head of the rail fits in the admitted

limits from the regulations in force.
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Wagon no. 315354791172
Wagon series: Eacs; wagon loaded with logs;

I. Constructive characteristics wagon number: 5/3|5/4/7/9 117 -2
Inspections and repairs performed atjie | P[6 |R|E|V]2[3]0|712|0|0| 9 C|T|F
wagon from the date of the last |
performed periodical repair until the RIR 1181011120 1| 3S/PIL
derailment RIT|F 1/8Jo0/1]2]0 1|3 sS|P|L
R| C 1/8]0/1)J2]|0 /1 3S|P|L
Wheel base wagon| 9 |00 | O] Bogie's Wheels with Buffers: autom.
. type: tires cylinder type brake:
bogie | 1 8 0] 0fyp5cs KE-GP
Wagon'’s length 4 54 | 0] Traction gear type: discontinuous Hand
brake
Automatic beam adjuster: Wagon'’s loading: C= 58.9 o | T
DRV 2 AT 600 31890 g | =
1

Findings:

The dimensions measured at the wheelset fits iadhatted limits from the regulations in force.
The height of the center of the buffers from theeleof the head of the ralil fits in the admitted
limits from the regulations in craft.

Wagon no. 315354736607
Wagon series: Eacs; wagon loaded with logs;

I. Constructive characteristics wagon number: 5/3|5/4/7/3 6/ 60 -7
Inspections and repairs performed atjie| P|6 | R|E|V]2[9]10(8]2|0|0| 8 C|T|F
wagon from the date of the last
performed periodical repair until the RIR oj1joj9j20 1 YL PO
derailment RIT|F 0l1]olof2]o 1/ dL|[P|O
D| A 0/4]0/4]12/0|1 ) 3S/S|V
Wheel base wagon| 9 |00 | O] Bogie's wheels with Buffers: autom.
. type: tires cylinder type brake:
bogie | 1 8 0] 0fyp5cs KE-GP
Wagon'’s length 4 54| 0] Traction gear type: discontinuous Hand
brake
Automatic beam adjuster: Wagon'’s loading: C= 58.3 o | T
DRV 2 AT 600 33160 g | e
1

Findings:

The dimensions measured at the wheelset fits iadhatted limits from the regulations in force.
The height of the center of the buffers from theeleof the head of the rail fits in the admitted
limits from the regulations in craft.
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C.5.4.3.4Findings performed at the derailed and overturnagoms:

Wagon no. 825354700221

Wagon series: Eacs; wagon loaded with Iog_;s;

I. Constructive characteristics wagon number: 5/3|5/4/7/0 0/ 22 -1
Inspections and repairs performed at jHe | P] 6 E|V]1({0]0|412/0|0]| §P|C
wagon from the date of the last
performed periodical repair until the RIR 2101051201 YL |P|O
derailment RIT|F 2l0J0/5]2]0 1] L|P|O
D| A
Wheel base wagon| 9 |00 | O] Bogie's wheels with Buffers: autom.
. type: tires cylinder type brake:
bogie 180 04 KE-GP
Wagon'’s length 4 54 | 0] Traction gear type: discontinuous Hand
brake
Automatic beam adjuster: Wagon'’s loading: C= 58.7 o | T
DRV 2 AT 600 g | =
1

Findings:

The dimensions measured at the wheelset fits iadhatted limits from the regulations in force.
There are deformations and damages due the ovegushthe wagon.

Wagon no. 315354763270

Wagon series: Eacs; wagon loaded with logs;

1. Constructive characteristics wagon number: 5/3|5/4|7/6, 3 27 -0
Inspections and repairs performed at e | P| 6 E|V]1|(7]0|512|/0|0]| 7JP|C
wagon from the date of the last
performed periodical repair until the RIR 0612101 OIL B
derailment R[1|F 0]/6[]2]0 1] 0jL|B|V
D[ A 2/1]ol2]2][0/ 1] 3S|S|V
Wheel base wagon| 9 |00 | O] Bogie's wheels with Buffers: autom.
. type: tires cylinder type brake:
bogie | 1 8 0] 0fyp5cs KE-GP
Wagon'’s length Traction gear type: discontiuns Hand
brake
Automatic beam adjuster: Wagon'’s loading: C= 60.3 o | T
DRV 2 AT 600 g | e
1

Findings:

The dimensions measured at the wheelset fits iadhatted limits from the regulations in force.
There are deformations and damages due the oviagushthe wagon.

Wagon no. 315354676696

Wagon series: Eacs; wagon loaded with logs;

I. Constructive characteristics wagon number: 3|1 3% 54, 6/7|6/,6|/9 -|6
Inspections and repairs performed atgie | P] 6| R VI3|]1]10| 742|0|0|7]P|C
wagon from the date of the last -
performed periodical repair until the RIR o) 1} 0f 92|01 OfL BT
derailment | | F 0l 1] 0 d2/0/1]0JL[B][T
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D/A| | | Jol1J ol g2[o/1]2]L|B]|V
Wheel base | wagon 9 0 0 [®ogie’stype: | wheels with tires Buffers: autom.
. Y25Cs of great brake:
bogie | 1 8| 0| ¢ capacity KE-GP
Wagon'’s length Traction gear type: discontins Hand
brake
Automatic beam adjuster: Wagon'’s loading: C= o | T
2 o
DRV 2 AT 600 I

Findings:

The dimensions measured at the wheelset fits iratimitted limits from the regulations in force
with the exception of a crooked axle which was dafd by his collision with the armed concrete
structure of the bridgehead.

There are deformations and damages due the ovegushthe wagon.

C.5.4.4. Data found out at the loading

According to the Minutes no. 1/1156 from2@f June 2013 for the checking the state of thd loa
and of the findings performed with the occasion ttevnloading the logs from the derailed
wagons, recorded in the Minutes no. 680 2 August 2013, no. 757 / $%f August 2013, no.
770 / 04" of September 2013, FN / % ®f September 2013, no. 787 /"L8f September 2013 and
no. 800/28 of September 2013 it was found out that the lapds made out of brut wood
(whitewood logs), laid on four rows with approximvaly 3 m length in some cases and on 3 rows
of approximatively 4 m length in other cases. Afiee load verification and also the way of the
arrangement of the wood resulted that it was laid evenly distributed in the wagon, respecting
the provisions of Annex Il RIV referring to the iag method 1.11.2.

C.5.5. Anterior events with similar character

On 029 of December 2011, in the running of the freighfrtrno. 43632, which run on the running
section Deal$tefanitei — Salva, closed to the entry signal of the rayhstation Salva, occurred the
derailment of both bogies of wagon no. 315354758182 after the locomotive, with the wheels
from the right in the running direction outside theck, to the track exterior , the line being une

to the left with the Radius R = 360 m.

The freight train no. 43632 belonging to SNTFM ,,CRMRirfa” SA was comprising of 38 freight
wagons, Eacs series, loaded with logs, 152 axI@39 Xones, automatic braked tonnage after
timetable 970 t, actually 1594 t, hand braked tgenafter timetable 272 t, actually 452 t, with a
length of 599 m, being hauled with locomotive DA86GN the front of the train and DA 1111 as
banking, both belonging to SNTFM ,CFR Marfa” SA. &tocomotives were driven and deserved
by SNTFM ,,CFR Marfa” SA employees.

The direct cause of the accident occurrence from 2N of December 201ivas the
reducing of the guidance capacity of the rail cgpmnding to the exterior curve rail, (curve with
left deviation in the running direction of the traiand the climbing of the head of the rail on the
exterior curve rail at km 0+937 by the flange dof thheel from the right side of the first axle oéth
first bogie from wagon no. 31535475910-4, the ragrof that on the head of the rail on a distance
of 4,7 m, followed by the falling of this wheel the exterior of the track and the falling of the
corresponding wheel from the same axle betweensaitseof the track.

The factors that contributed
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- the exceeding of the tolerance at the track pasitio plan between the arrow from
points “0” and the neighbor arrow, with 25 mm;

- the exceedingariation of the deviations at the embankments@&hmmm/m;

- the appearance, in time, of a wear of 2 mm, in afpmr of the superior frictioning
stone, fact which led to the increasing of thestesice to rotation of the bogie and the
tilt of the wagon’s body;

- the reactions in the train at the running on aelaith a declivity of 4,8 %o while the
hauling locomotive remains without current from tgeup of motors, asking the
banking locomotive for help.

The wagon derailment occurred through the aggregati all presented factors, none of those
couldn’t alone cause the derailment of the wagon.

C.6 Analysis and conclusions

C.6.1 Conclusions on the technical condition oftthek superstructure

Due the reducing of the train speed to 30 km /dhthe maintaining of the same superelevation of
the track afferent to the speed of 60 km/h, thes$reun under superelevation excess, being inclined
inward of the curve.

The tolerance values of the cross on the adjacack of the derailment site were within acceptable
limits but close to the maximum allowed value, whis an indication that in the derailment place
the conditions were similar.

In these conditions, the trains run inwardly to ¢heve interior and it was producing a load transfe
from the wheels from the exterior rail to the wisegbm the interior rail of the trackaving as
effect the discharge of the load from the exterzil.

Given the mentioned issues, one can concludedthieatechnical condition of the lines produced
the accident not direct, but in conjunction witree@ and the track route geometry, could be a
contributing factor in discharge of the load frdme twvheels from the exterior rail of the curve.

C.6.2 Analysis and conclusions on the technicaeéstathe wagon’s

At wagon no. 315354935878 following were identified

- the values of the load ratio of the left wheel&od the right of the same axle toward the superior
limit of the permissible values, this being a hinat the wheel from one side of the wagon was
more discharged of the load then the other fronofiposite side;

- the wagon’s body tilting in the admissible limithat leading to the discharging of the leading
wheels at running with small speeds in curve;

- an ineffective shock absorber corresponding wineel4 (admitter by the regulations in force),
that being a hint the wagon’s suspension couldtaike over optimal the level deviations and the
usual twist of the track. This fact led to the amp@ce of additional load discharging of the wheel
in dynamic regime.

Should also be noted that the center of gravitshefload low density (whitewood) was higher than
other types of loads with high density (ex. ingotssteel billets). In the situation of the runnioigy
the wagon with a small speed in curve with oveghtning, the load with a more pronounced
higher center of gravity and a more pronouncedhdigge of a load with a lower center of gravity.
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Given the findings, one can conclude that the teethrcondition of the wagon did not caused
directly the accident but the mentioned technissiieés could be a factor that could contribute¢o th
derailment, by the load discharge of the leadingello the curve exterior.

C.6.3 Analysis and conclusions on the technicaéstathe locomotives from the train

The technical state of the locomotives was cornedpg and could not produce the accident.

C.6.3 Analysis and conclusions on the train’s taygmand forming, the hauling type and the
arrangement of the locomotives in the train.

The train no. 43622 was dispatched from the railgtayion Dealu Stefanitei having the locomotive
60-0857-7 positioned at the rear of the train, eiative. The locomotive 60-0857-7 participated at
the starting of the train 43622 from the stationalDeStefanitei, then the diesel motor of the
locomotive has been stopped, the locomotive beogrmactive. In the moment of the accident
occurrence, the locomotive 60-0857-7 waactive, with the engine off.

In the next paragraphs is presented the analydis@mclusions for this situation.

C.6.4.1. Analysis and conclusions for the arranganen the rear of the train no. 43622 of a
banking locomotive

The train no. 43622 was dispatched from the railatayion Dealu Stefanitei, having the banking
locomotive 60-0857-7, as written in the order RG e 54 from 08 of May 2014.

The regulations for the line sections on which ttaen is hauled with a banking locomotive are
following.

art. 6 paragraph (4) from Regulation no. 006 — t(® line sections from the hauling sections on
which the train is hauled with intercalated or hbagklocomotives ardoreseen in the route
timetables’,

corroborated with

art. 6 paragraph (14) from Regulation no. 006 —4)(ihe provisions for the freight train
composition hauled with electric or diesel bankiogomotive ardoreseen in the general orders
from the route timetables”,

corroborated with

“General ordersfrom the "Timetable with the running of the fréigtrains on Branch CREIR Cluj,
point 2.3. — Annex | / maximum tonnages and thdihguype of the trains ...”,

corroborated with

Annex 1 from the Freight trains timetableCluj, where is foreseen that at the descent erlitie
section Dealu Stefanitei — Salwhe hauling type of the train is only with a locomotive in front of
the train.

The dispatch of the freight train no. 43622 witbhamking locomotive waagainst the provisions
from the “Freight trains timetable on the BranchEIR Cluj”, valid for 2012-2013, which foresee
atAnnex lthat at a descent from the line section Dealurtiefa— Salva théauling modeis done
only with a locomotive in the front of the train.
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The provisions for the train hauling type must lppleed according tAnnex |, and the using of
other hauling types could done only with the appt@f CNCF “CFR” SA, as prescribed at point 5
from “General orders” from the “Freight trains titable on Branch CREIR Cluj”, valid for 2012 —
2013.

In conclusion it is forbidden the positioning ofbanking locomotive at the rear of the train no.
43622, at his dispatch from the railway station IDestefaniei to run down to the railway station
Salva.

C.6.4.2. Analysis and conclusions for influencéhefrunning of a LED locomotive at the rear of a
train no. 43622

C.6.4.2.1. Analysis for the composition of thertnap. 43622

The Regulation no. 002 foresee at art. 157 (1):

“It's called traina group of railway vehicles, regular coupled between therd & the railway
traction vehicle, signalized with front and reagrsls and deserved by at least 2 agents, from which
one is the driver of the railway traction vehicle.”

Applying the definition at the analyzed case, itswaund out that in the railway station Dealu
Stefanitei arrived a train with the number 4362®mprising of a group of 18 wagons.
Subsequently, from the railway station Dealul Sigéa was dispatched a train with the same
number 43622, but comprising ofjeoup of 38wagons.

Comparing the two vehicle groups which formed thie trains, it is clear that thgvo trains were
different technical, but had the same identification number, situatmrcurred trough the
technological operations of reforming at arrivattodé train.

C.6.4.2.2. Analysis for the running of the inactiveomotive DA 60-0857-7 at the rear of the train
no. 43622 in the conditions of changing the traansist

To keep the risks under control, there are genmetat for putting the inactive locomotives at the
rear of the trains. So, it is forbidden to put la¢ rear of the passenger and mixed trains of the
inactive locomotives with a weight bigger than 80ds. Also, it is forbidden to put at the rear of
the freight trains of inactive locomotives.

These general rules are set out through the fatigwegulations:

“At the mixed and passenger trains are not admitted

b) inactive locomotive at the rear of the traincepting the locomotives which have a weight of 70
t or smaller ...”, according to the Regulation no60art. 6(8)b)

“The locomotives which are not active will be patthis way in the train:
a) in the passenger trains no more than two locomstiyritted right after the hauling
locomotive...
b) in the freight trains only in first half of the tra..”
according to the Regulation no. 006, art. 36(lpted) and b).

But atthe general provisions is an exceptian
“The diesel and electric locomotives which haverbased as banking locomotives at the freight
trains can remain in the initial position at thenfing of the train, coupled at the train and brake,

continue running, but only as hauled vehicles anthout being active in the hauling of the
train...”, according to the Regulation no. 006, &(i.6).
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From the expressions “can remain in the initial position at the formingtbe train... to continue
running..”, results that art. 6(16) applies only when ithe same train. In the situation when the
initial train, through technological operationgusning in another train, this article does notlgpp

Because at paragraph C.6.4.2.1. it was found kieatrain 43622 was dispatched from the railway
station Dealu Stefanitei was another then the tirmim arrival, results that wasot admitted the
applying of art. 6(16) from Regulation no. 006 in the analyzase anavas not admitted the
remaining of the inactive locomotive DA 60-0857-7 to contntnningat the rear of the train

no. 43622.

C.6.4.2.3. Analysis for the running of the inactiveomotive DA 60-0857-7 at the rear of the train
no. 43622 in the conditions of NOT changing thentamposition

If in the railway station Dealu Stefaniteadn’'t change the consisbf the train 43622, then the
tonnage of the dispatched train to the railwayi@taSalva had anaximum of 1000 tonesthis
being the maximum tonnage admitted at arrival toMthe railway station Viseu de Jos.

The maximum tonnage at arrival of the train towtel railway station Viseu de Jos was set out by:

art. 6 paragraph (4) from Regulation no. 006 — t(® line sections from the hauling sections on
which the train is hauled with intercalated or bagklocomotives ardoreseen in the route
timetables’,

corroborated with

art. 6 paragraph (14) from Regulation no. 006 -4)(the provisions for the freight train consist
hauled with electric or diesel banking locomotive fareseen in the general orderérom the route
timetables”,

corroborated with

“General ordersfrom the "Timetable with the running of the fréigtrains on Branch CREIR Cluj,
point 2.3. — Annex | / maximum tonnages and thdihguype of the trains ...”,

corroborated with

Annex 1 from the Freight trains timetableCluj, where is foreseen thidite maximum tonnage is
maximum 1000tones to at the uphill climbing on the track VisiuJos - Dealu Stefanitei.

In the situation in which the train formingouldn’'t change, the train tonnage would be of
maximum 1000 tonesand could be admitted the remaining in the inpiasition of the locomotive
DA 60-0857-7, situation regulated by Regulation @@6, art. 6(16):

“The diesel and electric locomotives which haverbased as banking locomotives at the freight
trains can remain in the initial position at thenfing of the train, coupled at the train and brake,
continue running, but only as hauled vehicles aitdout being active in the hauling of the train...”

C.6.4.2.4. Conclusions for the consequences ofxttstence of the inactive banking locomotive DA
60-0857-7 at the rear of the train no. 43622 onghketion line Dealu Stefanitei — Salva.

On the track Dealu Stefanitei — Salvags admitted the remaining of a locomotiveeDA — DA in
the initial position in the train consist to contenrunning, but only if the train fulfill the folaing
conditions:

- the maximum tonnage of the train at dispatch shbaldf maximum 1000 tones, equal with
that at arrival. For wagons loaded with logs, traent resulted should be comprise from
approximatively of 20 wagons, should had a lendthpproximatively 350 m and at had the
rear a inactive locomotive;

- should not be done technological operations of wagattaching / detaching.
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The real situation was different from the admissible one and the tr&8622 run with the
following consist:

- the tonnage of the train at dispatch had 1870 tones

- the train comprises of 37 loaded with logs wagons;

- the train had a length of 595 m and had at theaeanactive locomotive.

From the comparison of the 2 situations, it cambgerved that the train 43622 run with a tonnage
and a length bigger than the admissible situatianjng at the rear an inactive situation. As result
at the train 43622, the running of the wagon’s rackl the perturbations from the train were
different than those from the admissible situatod were accentuated by the inactive locomotive.
Taking into account the following:
- the inactive locomotive should be aligned only e ffirst half of a train with a bigger
tonnage than 1000 tones in the mentioned condijtions
- there was a ratio of 2,1:1 between the locomotiegit from the rear of the train towards
the weights of the train wagons, because the medmaight of the loaded wagons from the
train 43622 was of 53 tones / wagon and the weafjlat LDE — DDA locomotive is of 117
tones;
- the train 43622 run with the inactive locomotivettad rear, having a tonnage and a length
bigger than it would had in running in the admikssatuation;
- the running of the train and the perturbation fritva train were different towards those of
the admissible situation
it can be concluded that the running of the runmhmactive locomotive DA 60-0857-7 at the rear
of the train no. 43622 was a factor which contiguat the amplifications of the reactions in the
train’s body and in the dynamic regime constitutethvoring factor for rails climbing from the
exterior of the curve by the wagon’s wheels from titain no. 43622.

C.6.4.3. The way in which should be understood applied, by the operation employees, the
provisions of art. 6(16) from Regulation no. 006

Regardingto the position of the inactive locomotivdrom the train it was found out that it can be
applied 2 articles from Regulation 006:
“The locomotives which are not in action will bearged in the trains as follows:

c) in freight trains only in the first half of the tra..”
according to the Regulation no. 006, art. 36(tptdh)
and
“The diesel and electric locomotives which haverbased as banking locomotives at the freight
trains can remain in the initial position at thenfing of the train, coupled at the train and brake,
continue running, but only as hauled vehicles artdout being active in the hauling of the train...”
according to the Regulation no. 006, art. 6 paiy(ac).

The two provisions were not understood and werecooectly applied by the employees M/C, in
the sense in the railway stations Dealu Stefamites composed a new train through the attachment
of new wagons, which was dispatched to the railggation Salva, applying it wrongly the
provision of art. 6, paragraph (16) from Regulatian 006, which were apply able only in the case
of a train with not modified consist.

In the case of the analyzed case should be apipleegrovisions of Regulation no. 006, art 36 (1)
letter b) through the positioning of the inactieedmotive in the first half of the freight train to
which it has been modified the consist throughatt@chment of the wagons.

Having regard to those presentedhe investigation commission consider necessayssuing of
a Safety Recommendationas follows:

Taking the necessary steps for operating persotenehderstand precisely and unambiguously the
conditions for the application of Article 6 paragia (16) of the Braking and Hauling Regulation
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no.006, referring at the remaining on the origir@dsition in the train to continue running, as
hauled vehicles and without being active in thenttaauling of the locomotives that were used as

banking locomotives;

C.6.4.4. Conclusions regarding the tonnage and tif@én consist, the hauling way and the
arrangement in the train

Taking in account those mentioned before in thagraph C.6.4. one can conclude that the running
of the inactive locomotive DA 60-0857-7 at the re&rthe train no. 43622 did not occurred in a

direct mode the accident, but was a factor whichrirunfavorable dynamic regime contributed at
the additional discharge of the wheels from thevew@xterior.

C.6.5. Analysis and conclusions regarding on hosvabcident occurred
C.6.5.1. Determination of the succession of thaid toreakings

To establish the succession of the train breakiafyjer the train derailment were analyzed
recordings of the locomotives and the clues fountha wagons and infrastructure. With this in
mind it was concluded that the succession of 2ntkaeakings between the derailed wagons
occurred first between the wagons 5 and the 6 aed between position 2 and position 3.
Graphical representation of these train breakiaggesented in Figure. 3.
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Image no. 8 The succession of the train breakingsith the representation of the 9 derailed
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C.6.5.2. Determination of the succession of thaid breakings

On the bridge passing of the derailed wagons, theismore traces sets printed on the sleepers, on
the fastening elements of type K and on the chaitk shown on Photo no. 9.

Photo no. 9 The traces left on the bridge by the dailed wagons

After the trace identification, the estimation dfet distances between the trace sets and in
correlation with other technical elements, one @amclude:

The wagon position 5run derailed on the bridge on the left part of tteeck and let printed the
traces of 2 wheels on the right part. The wagonwith the wheels from the right between the
check rails and with the wheels from the left ie tbft part of the track outside the sleepers. The
wagon run in this way until it tilt on the left gaaind overturned. From the printed traces on the
sleepers resulted that it can’'t be excluded thaingnof a third wheel from wagon no. 5, which run
in the same conditions.

The wagon position 4run derailed on the bridge by the rear bogie,fenright side of the track.
The wagon left printed the traces of 2 wheels frivm left on the check rail from the left. The
wagon run in this way until overturned due theactf the wagon from behind.

The wagon position 3run derailed on the bridge by the leading bogienfran the left part of the
track and derailed by one axle from the rear bogi¢he right side of the track.

The leading bogie left printed the traces of 2 idhdom left side on the end from left of the
sleepers and the traces of 2 wheels from the aghihe area between the check rails. Following the
trajectory of the traces it can be found that beefiie stop with approximatively 30 m, the leading
bogie moved to the right, the wheels from the rigihthbed the check rail from the right and then
fell off between the check rail and the rail frone tight, where they run until the stop.

39



At the rear bogie, the derailed axle on the riglt traces with the wheel from the right on the
fastening type K, in the exterior of the rail. THerailed wheel from the left, left traces on the
fastenings type K, between the interior checkaad the left rail.

The wagon position 2run derailed on the bridge by axle 3 in the rugniirection, which was
derailed on the right. The derailed wheel from tight left traces on the fastening type K, in the
exterior of the rail. The derailed wheel from tleét,| left traces on the fastenings type K, between
the interior check rail and the rail from the left.

The wagon position 1Irun derailed on the bridge by 2 axles from the begyie from in the running
direction, derailed on the right. The derailed wtigmm the right left traces on the fastening tyfe

in the field side of the rail. The derailed wheedm the left, left traces on the fastenings type K,
between the interior check rail and the rail frdra left.

C.6.5.3. The wagon identification whidldn’'t causedthe accident

From the analyze of the spaces run by the locomptiom the moments of the stabilization and the
decreasing of the speed and until the stop, takingccount the delayed action of the braking
installation, corroborated with the distances ryrhe derailed wagons and with the traces from the
site, has been determinate that in the momenteofrétin speed decreasing due the derailment, were
on the derailment area only the wagons fiemsitions 1, 2 and 3and the leading bogie of wagon
from position 4. This are the wagons with numbers 5878, 2276, 24820221.

Taking into account those mentioned it was condutthat the wagons fromositions 5, 6, 7, 8
and 9which didn’t caused the accidentecause they derailed after the wagons fpasitions 1,

2, 3 and 4have been already derailed.

Taking into account that the wheels from the legdiagie from the wagon froposition 4 doesn’t
present running traces in derailment traces orthigankment and corroborated with the hints from
the site it was concluded that the wagon frqeosition 4 did not caused the accidenthe wagon
derailed only after the wagons frgeositions 1, 2 and 3 derailedlready.

C.6.5.4. The wagon identification whichusedthe accident

The climbing and/or falling traces of the wheelsd®een found only between point “0” and the
end of the bridge, on a distance of approximatid&ym. There were not identified climbing and/or
falling or climbing of the wheels on the bridgeadter the exit of the bridge from the bridge.

The longest derailment trace is on the right sid#he running direction, starts from point”0+4 m”,
crossed the bridge and it is ending after the leragthe wheel of wagon position 1. This tracedas
total length of approximatively 154 m. Through carpon, the longest derailment trace on the left
side starts with point “0” it's ending on the bredgnd has a length of approximatively 120 m. In
conclusion, the derailment trace which appearelicess that on the right side.

Wagon from position 1 had derailed all the whesdsnfthe rear bogie to the right side and behind
him was a not derailed bogie from the wagon pasifo This fact indicates that the wagon from
position 1 could not be actioned in derailment lagan from position 2.

Wagon from position 2 had 1 derailed the rear afléhe bogie to the right and behind it was a
derailed bogie to the left from wagon from positi®nThis indicates the fact that wagon from
position 2 couldn’t be actioned in derailment bygaa from position 3.

Wagon from position 3 had all wheels from the legdbogie to the left side and 1 axle from the
rear bogie to the right side, being stopped in thosition by the rear wagons it which were
overturned.

Taking in account that the longest derailment tn@as on the right side, and of the clues from the
site, of all technical observations and eliminatihg implausible assumptions, it is concluded that
the wagon from position 1 with no. 315354935878 run thlngest distances in a derailment
state, has derailed on the right side and derailedefore the derailment of the other wagons.
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The accident started in point “0+4m”, through the dimbing of the rail from the exterior curve
by the first wheel from the right of the rear bogiein the running direction of the wagon from
position 1 with no. 315354935878.

C.6.5.5. The establishment of the causes which uoetl the derailment of wagono.
315354935878

From the analyze of the speed recording (Imagéewas found out that before the derailment there
were reactions in the train shown by the speecemiffces of 2 km/h between the speed of the
hauling locomotive and the speed of the bankingraative from the rear of the train, which run
with the engine off.

Run distances, until the stop (m) 50 50 50 50 b0O H50 | 50 | 50 | 50 | 50 |75

The speed of the hauling locomotive DA29 | 27 | 24 | 22| 20| 22| 23| 26 2830 |30 |0
672 (km/h)

The speed of the locomotive fromthe | 31 | 29 | 27 | 24| 21| 21| 22| 24 2628 |31 |0
rear of the train DA 857(km/h)

Speed diferences: -2 -2 -3 -2 -1 +1| +1| 42| +2|+2 | -1 |O
Speed of the hauling locomotive — Speed
of the locomotive from the rear of the
train (km/h)

The reactions manifested through compressiongetckes along the train were given by the track
with slope in the running direction, also by thesitioning of the train simultaneous on different
declivity’s, on curves with different radiuses ampposite directions and also by the inertial mass
disproportioned of the locomotive LDE from the reéthe train. The compression of the train was
exercised specially on the buffers from the integorve rail and were discharging transversal to
the wheels from the curve exterior, constitutinghat way a favoring fact for the climbing of rails
on the right by the wheels.

The running of the inactive locomotive DA 60-085at#the rear of the train no. 43622 was a factor
which contributed to the amplification of the reans from the train and in the dynamic regime
constituted a favoring factor for the rail climbifiggm the exterior of the curve by the wagon’s
wheels from the composition of the train no. 43622.

The running of the train in superelevation excadbealine following the decreasing in time of the
running speed from 60 km/h to 30 km/h producedtadithe interior of the curve of wagon no.
315354935878 and a tendency of load dischargirtgeofvheels to the curve exterior, constituting
an favoring factor to the climbing of the rightiday the wheel.

The existence at wagon no. 3153544935878 of somesaf the load ratio of the wheel from the
left toward the right one from the same axle, respely the wheel no. 3 toward the wheel no. 4
with a value of 1,20 and wheel no. 1 toward wheel2with a value of 1,13 was a load discharge
manifestation of the wheels from the curve extemonstituting a favoring factor for the right rail
climbing by the wheel.

The center of gravity of the load with a small dgnwas higher than that of other load types with a
bigger density and favored a load transfer and sermpoonounced load discharge of the leading
wheel at the running of the wagon with a small sipgaea curve with over heightening.

The tilting of the wagon’s body no. 31535493587&he curve interior (found at the measuring of
the distances between the bogie frame and the wtider), produced a tendency of load discharge
of the wheels to the curve exterior constitutingfaroring factor for the right rail climbing by the
wheel.
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The existence at wagon no. 3153544935878 of arfertefe shock absorber corresponding to
wheel no. 4 caused a not favorable behavior ofatheels at the meeting with some twist at level
variations (normal in exploitation) of the line, n=tituting a favoring factor for the right rail
climbing by the wheel.

In the work “Railway vehicles dynamic”, in the cheapwith the safety against derailment are
following mentioned:

“The guiding capacity of the axle is decreasinghwite decreasing of the load on the leading
wheel, also the bigger is the load transfer from lkading wheel on the one behind it. The limit
situation for the discharging of the leading whesh happen at the running with a small speed of
the curves with maximum superelvation of the trddke negative load transfers come from the tilt
to the curve interior of the bogie’s body, beingpédifired by the flexibility coefficient and the triac
torsions, which are overtaken by the vehicle susipar’

Taking into account the before mentioned factsjrliestigations commission concluded that after
the apparition of the not favorable dynamic regimevhich cumulated simultaneous all favoring
factors, happened an excessive load dischargeeoivtteel from the exterior curve rail from wagon
no. 315354935878, which led to the climbing oflda&ling wheel on the lateral of the wheel and
after that to the leaving of the running track he tvheel.

The derailment of wagon no. 315354935878 happamedigh the climbing of the head of the rail
from the exterior curve rail by the flange of theegl from the right side of the first axle from the
second bogie, followed by the falling of this wheekhe track exterior and the falling of the
correspondent wheel of the same axle betweendbk tails.

Immediately after the derailment of wagon no. 3885878 happened the decoupling of the
couples from the air hose from his behind and t@abing of the running track by the derailed

wheels. The decoupling of the air hose from theomagcaused the loss of the air from the main air
pipe and determined the entry of the brakes from wagons in quick braking regime. The

additional reactions from the train caused by thielgbraking together with the damages arise at
the running track determinate the ulterior derarimef the other wagons which followed after

wagon no. 315354935878.

C.6.5.6. Taken measures

For the safety improvement, CREIR Cluj restrictibe running with inactive locomotive at the rear
of the train on the line section Dealu Stefanit&8alva.

D. ACCIDENT CAUSES

D.1. Direct cause, contributing factors

The direct cause of the occurrence of this accigetite climbing of the flange of the wheel from
the right side of the first axle from the secondjiboin the running direction of the wagon no.
315354935878 on the head of the track corresportdirtige exterior curve rail and the leaving of
the track, due to the following combination of fast

- the existence of the excess of super elevatiohmeatine due the reducing in time of the
traffic speed, from 60 km/h at 30 km/h;

- the existence at wagon no. 315354935878 of somesaif the load ratio of the wheel from
the left beside the one from the right from the samieel, respective wheel no. 3 beside
wheel no. 4 with a value of 1,20 and wheel no. dideewheel no. 2, with a value of 1,13;

- the existence of a tilt of the wagon’s body to th&erior of the curve, found out at the
measuring of the distances between the bogie’seframal the superior guide;
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- the existence at wagon no. 315354935878 of andoife shock absorber corresponding to
wheel no. 4;

- the reactions on the train, caused by the posrtguoi the train simultaneous on lines with
different declivities and in opposite curves antfedent radiuses, also the existence of a
ratio of 2,1:1 between the locomotive’s weight frdme rear of the train beside the wagon’s
weight from the train.

D.2. Underlying cause

The false understanding and applying of art. 6agaph (16) from the Braking and Hauling
Regulation no. 006, referring to the remaining e initial position in the train consist, without
being active of the locomotive which were usedasking locomotive.

D.3. Root causes
None
E. SAFETY RECOMMENDATIONS

Taking into account the conclusions foreseen agraph C.6.4.3 of the present report, referring to
the way in which were understood and applied tigelegions in force by the operation employees,
the investigation commission consider necessary ibsuing of the following safety
recommendation:

Taking the necessary measures for the operation Eyees to understandaccurately and
unambiguously the applying conditions of the priovis of art. 6, paragraph (16) from the Braking
and Hauling Regulation no. 006, referring at remagat the initial position in the train consisg t
continue running as hauled vehicles and withoutngpeactive in the train hauling, of the
locomotives which were used as banking locomotives.

This Investigating Report will be transmitted to R@anian Railway Safety Authority, to the
public railway infrastructure administrator CNCF ,&R” SA and to the railway freight
undertaking SNTFM ,,CFR Marfa” SA.

Cluj-Napoca, 28 of March 2013
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