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I DO HEREBY APPROVE:                                                                                                  

ATTN:

MR. ALEXANDER TSVETKOV 

MINISTER OF TRANSPORT,

INFORMATION TECHNOLOGIES AND

COMMUNICATIONS

FINAL REPORT 

Concerning:  Technical investigation into a railway accident – derailment of train No. 383 “Bulgaria Express” Moscow – Ruse – Sofia which occurred on 08.02.2010, at 09:48, between Vlado Trichkov division switchtower and Kurilo railway station, on road No. 2, at 18+029 km. 
DEAR MR. TSVETKOV,
Point I has been amended in accordance with your Order No. RD-08-93/17.02.2010, and, by Order No. RD-08-134/10.03.2010, a technical investigation commission has been appointed to examine the facts and circumstances and establish the causes of the accident, and to prepare the final report of the technical investigation performed.  

            The investigation commission examined the report prepared by the Operational Group and the additionally requested materials with the aim of clarifying the facts and circumstances under which the accident occurred. 

1. As a result of the investigation, the Commission found the following:

On 08.02.2010, international fast train No. 383 “Bulgaria Express” Moscow – Ruse – Sofia, the train composition consisting of 8 coaches, 32 axles, 432 t, was powered by locomotive No. 44–103 and serviced by a locomotive team comprised of engine-driver No. 1 and engine-driver No. 2 both of them being employees of the Gorna Oryahovitsa – Ruse District locomotive depot, and train-service team from the Sofia Regional Passenger Transport Center comprised of: trainmaster and 2 ticket-collectors.
At 09:46, train No. 383 traveled (without stopping) through the Vlado Trichkov division switchtower at speed of V=70 km/h, in accordance with the schedule specifications. In the area of Romcha railway station, a passenger told to the ticket-collector who was in the forth coach behind the locomotive, that he had felt unusual shaking in the second coach. The ticket-collector went to the first coach to inform the trainmaster without taking any steps to immediately stop the train. The trainmaster, having been informed by the ticket-collector, told the engine-driver to stop the train, using a mobile phone, without taking any steps to immediately stop the train. At the time when the engine-driver received the information, the train was already approaching the Kurilo railway station target which indicated that the train should travel through the main line without stopping. The engine-driver took steps to reduce the speed of the train, and the speed was reduced to 30 km/h within a distance of 200 m. This was followed by emergency braking and the train finally stopped at 09:51 at 13+200 km at entrance switches No. 3 and No. 9 of Kurilo railway station. A strong noise of collision was heard in the second coach during the stopping of the train. The inspection of the train at Kurilo railway station showed that the second coach (carriage No. 50522974143-2) had derailed to the right in the direction of the train’s motion. It was found that the second wheel axle of the second bogie situated under the third coach had come out of position and had been detached, causing air duct rupture between the second and third coaches of the train. The collision of the derailed wheel axle with the frontal part of the unengaged lug of entrance switch No. 3 at Kurilo railway station caused derailment of two bogies of the third coach (carriage No. 51523143009-8), two bogies of the fourth coach (carriage No. 51523143009-8), and the first bogie of the fifth coach (carriage No. 03514619). It was found that part of the head of the right rail in the joint area had been broken at 18+029 km, and the 137 mm piece was found on the right side, at a distance of 2 m from the place of breaking, in the direction of the train’s motion. On the left rail, at a distance of 2 (two) meters from the place of breaking, on the outside of the rail head, there were marks from a derailed wheel axle without any traces of the wheel climbing over the rail. Axle suspension elements were found 10 (ten) meters to the left of the track, before the Kurilo railway station entrance switch. 
The investigating authorities of the National Investigation Service of the Ministry of Interior gave permission for the commencement of the recovery works at 15:42, on 08.02.2010, for the rear three coaches, and at 16:45 for all remaining coaches. 

2. Officers involved in the occurrence.

2.1. Engine-driver No. 1 at the Gorna Oryahovitsa – Ruse District locomotive depot of the „Bulgarian State Railways (BDZ) – Hauling Rolling Stock (Locomotives)” EOOD, 51-year-old male, length of service: 20 years and 6 months; 

2.2. Engine-driver No. 2 at the Gorna Oryahovitsa – Ruse District locomotive depot of the „Bulgarian State Railways (BDZ) – Hauling Rolling Stock (Locomotives)” EOOD, 35-year-old male, length of service: 2 years and 2 months;
2.3.Trainmaster at the Sofia Regional Passenger Transport Center of the „Bulgarian State Railways (BDZ) – Passenger Transport EOOD, 59-year-old male, length of service: 27 years and 3 months;
2.4. Ticket-collector at the Sofia Regional Passenger Transport Center of the „Bulgarian State Railways (BDZ) – Passenger Transport EOOD, 27-year-old female, length of service: 5 years and 6 months;

2.5. Ticket-collector at the Sofia Regional Passenger Transport Center of the „Bulgarian State Railways (BDZ) – Passenger Transport EOOD, 27-year-old male, length of service: 5 years and 6 months.

3. Physical condition of the officers involved in the accident.

           3.1. All officers involved in the accident were given the necessary rest period before commencing work, in accordance with the provisions of the Labour Code and Ordinance No. 50 (dated 28.12.2001) of the Minister of Transport concerning the working time of managers and employees engaged in the transport of passengers and cargo by rail (promulgated in State Gazette, No. 4 of 2002, amendment in State Gazette, No. 46 of 2004, amendment and supplement in State Gazette, No. 99 of 2006).

3.2. All officers involved in the accident had been given a pre-travel (pre-shift) briefing, and they had declared that they felt energetic, rested, and had not used alcohol or other narcotics. Prior to the shift, the members of the locomotive team were tested for alcohol consumption.

The above officers had medical and psychological examination certificates which were valid and had not expired yet.

4. Documents certifying competence and capacity for holding the positions.

All officers involved in the accident have the required licences and documents for professional qualification and legal capacity for the positions held by them.
5. Actions carried out by the officers prior to and during the accident.

It was found that the train-service and locomotive teams had not violated the legislation prior to the accident. 

In the area of Romcha railway station, a passenger told to the ticket-collector  who was in the forth coach behind the locomotive, that he had felt “shaking” (unusual vibrations and noise) in the second coach. The ticket-collector who was in the end section of the second coach, went to the first coach to inform the trainmaster without taking any steps to immediately stop the train. The trainmaster, having been informed by the ticket-collector, told the engine-driver to stop the train, using a mobile phone, without taking any steps to immediately stop the train. When the engine-driver  received the information, he took steps to reduce the speed of the train to 30 km/h, which was followed by emergency braking.
6. Circumstances preceding the accident, relating to the railway, safety equipment, contact network, rolling stock, etc.
No faults were found in the railway.

The safety equipment at Vlado Trichkov division switchtower, Kurilo railway station, as well as in the inter-station section, was in good working order and had no bearing on the railway accident which later occurred. 
The contact network was in good working order and had no bearing on the railway accident which later occurred.
According to the statement of findings produced, locomotive No. 44-10, which was powering the train, was in good working order, with technically operative running gear, braking system, lighting and audible signal equipment. Safety Certificate No. 25 / 01.07.2004 issued for the locomotive had already expired.

Coach No. 50522974143-2, which was the second passenger carriage of the train at Ruse railway station, was technically inspected, and the on-road technical inspections carried out at the Gorna Oryahovitsa, Pleven and Mezdra railway stations did not show any faults. Safety Certificate No. 25 / 01.07. 2004 issued for the coach had already expired. 

7. Observance of the operating procedures and technologies in the state-owned “National Railway Infrastructure Company” (NRIC) prior to and during the accident.
           NRIC holds a Safety Certificate for the repair and maintenance of the railway infrastructure issued on 15 .12. 2008 and valid until 15 .12. 2013.
Actions of the officers monitoring the operable condition of the railway:      

· A scheduled non-destructive examination was carried out on 14.01.2010, as seen from the operations logbook Form 1 (dated 14.01.2010), which did not show any faults in the rails;  

In the inter-station section between the Vlado Trichkov division switchtower and Kurilo railway station, the section manager, the production group manager and the railway lineman had carried out scheduled checks and inspection rounds, as seen from the available protocols, operations logbooks, checklist books, railway measurement and monitoring logbooks, with no faults found in the railway. The monitoring the operable condition of the railway was carried out in accordance with the Current Railway Maintenance Regulations of June 2007, approved by the Head of NRIC.
8. Observance of the rolling stock maintenance procedures and technologies in the carrier’s system prior to and during the accident.

According to the documents already made available and additionally requested by the technical investigation commission, train No. 383 had the required breaking mass and the necessary train documentation, and the required technical on-road inspections had been performed. The locomotive was equipped with a train control radio communication system, and the members of both the locomotive and the train-service teams were equipped with mobile phones (GSM) provided by the company. According to the presented protocols for intermediate repair of carriage No. 50522974143-2 carried out on 15.02.2007 at the Intercom OOD Carriage Plant, city of Dryanovo, the above carriage had been turned over and accepted in operable condition. According to the “Passenger Carriage Intermediate Repair Rules” issued by the Ministry of Transport, SO “Bulgarian State Railways” (1984) § 193(b), the mass distribution must be measures for each wheel, axle and bogie during the final acceptance of passenger carriages after intermediate repairs. A measurement datasheet for such measurements performed on the second coach (carriage No. 50522974143-2) demonstrating the proper mass distribution for each wheel has not been presented.
According to Art. 13(6) of the BDZ EAD Ticket-collector Instructions (2008), the ticket-collector must stop the train immediately if he/she identifies any circumstances endangering the traffic safety during traveling. Based on the statements made by the train’s ticket-collector, such steps were not undertaken by him, and he informed the trainmaster orally instead. 
            According to Art. 21(5) of the BDZ EAD Trainmaster Instructions (2002), the trainmaster must stop the train immediately if he/she identifies any circumstances endangering the traffic safety during traveling. Based on the statements made by the trainmaster, such steps were not undertaken by him, and he called the engine-driver instead, using the GSM phone, and told him to stop the train. According to the statements provided by the engine-driver, emergency braking was undertaken. 

9. Condition of the railway infrastructure and the rolling stock prior to, during and after the accident.

The railway section at 18+029 km is characterized by a curve with R = 300 m, with rise Н = 130 mm and ascending slope of 3‰ in the direction of travel. There was no visible subsidence in the rail joints and the sleepers close to the rail joints, as shown in the statement of findings relating to the railway measurements.

It was found that, prior to the accident, in the section between Vlado Trichkov division switchtower and Kurilo railway station, there was an old crack from the foot to the middle of the hole in the right rail, invisible under the joint bar, in the direction of travel, at 18+029 km of road No. 2. After the accident, a freshly broken area from the middle of the rail web through the rail head was found, as well as in the inside joint bar. It was found that the spacing between the frontal surfaces of the rails in the joint area was 30 mm, and the condition of the joint had deteriorated as a result of the wheel axle derailment. In the section after the broken piece there were traces of collision between the wheels axles and the rail joint. From the place of derailment to the Kurilo railway station entrance switch, there were visible traces of collision between the derailed wheel axle and the rail joints, as well as on the left side of the railway. Due to the damage of the bogie, no measurements could be made to demonstrate any match between the geometric dimensions of the bogie and: the spacing between the bogie’s slide frame and the coach undercarriage; the height of the buffers above the rail head. The condition of the infrastructure and the rolling stock is described in section 1. 

10. Consequences of the accident.

10.1. Injured and/or killed – nobody.

10.2. Material damages.

The following damages and losses have been caused to the rolling stock and the railway infrastructure:

Rolling stock:

· Locomotive No. 44-103, property of BDZ EAD, Gorna Oryahovitsa locomotive depot: damages – none; 

· Carriage No. 50522974143-2, property of BDZ EAD: damages – BGN 8046;

· Carriage No. 50522974150-7, property of BDZ EAD: damages – BGN 3410;

· Carriage No. 51523143009-8, property of BDZ EAD: damages – BGN 716;

· Carriage No. 03514619, property of UDZ (Ukrainian Railways): damages – none;

Total rolling stock damages – BGN 12072.
Railway infrastructure:

· Track, property of “National Railway Infrastructure Company” (NRIC), Sofia-2 Section: damages – BGN 173;

· Section “C and T”, property of “National Railway Infrastructure Company” (NRIC), Sofia-2 Section: damages – BGN 490;
· contact network – no damages;

Total damages to the railway infrastructure – BGN 663.
Cost of recovery works:

· costs of recovery train – BGN 1130;

· specialized 2-way Unimog truck: cost – BGN 2384;

· specialized railway self-propelled machine “CMT 180-2”: cost – BGN 1850;

· rent of locomotives for the recovery works: cost – BGN 7251.

Total recovery work cost – BGN 12615.
Losses cased by train delay – BGN 2305.
Total damages and losses – BGN 27655.

10.3. Traffic interruption

· on the current road No. 2, between Rebrovo railway station, Vlado Trichkov division switchtower and and Kurilo railway station: from 09:55 on 08.02.2010 till 19:00 on 09.02.2010;

· on the current road No. 2, between Kurilo railway station and Iliyanti railway station: from 12:40 on 09.02.2010 till 15:40 on 09.02.2010;

· On track No. 3 at Kurilo railway station: from 09:55 on 08.02.2010 till 19:00 on 09.02.2010
10.4. Train delay caused by the accident.

 - delayed trains – three BDZ EAD trains.

11. Causes of the accident.

Based on the visual inspections performed, the materials additionally requested by the technical investigation commission, the collected statement of findings concerning: the technical condition of the rolling stock; the railway serviceability control checks; the railway measurements and other documentation relating to this case, including the explanations taken from the members of the locomotive and train-service teams and the employees involved, and the analysis carried out, the technical investigation commission concluded that the accident was caused by a fresh breaking of a 137 mm piece from the right rail head in the direction of travel, at 18+029 km (Romcha railway station), under the second bogie of the second coach (carriage No. 50522974143-2) of train No. 383, which led to derailment of the second bogie of the second wheel axle. The subsequent movement of the wheel axle under these conditions for 4800 m without stopping the train caused the derailment of the rest of the carriages at switch No. 3 of Kurilo railway station.
12. Recommendations and measures aimed at preventing this type of accidents.


12.1. The Director General of the National Railway Infrastructure Company” (NRIC) shall give orders for extraordinary inspection of the critical sections of the railway network in terms of continuity of the rails, using non-destructive methods. Deadline – 15.06.2010


12.2. The NRIC’s head safety inspector shall carry out control checks of the fulfillment of point 12.1 and shall report in writing to the director of the UAMRAI Directorate with the Ministry of Transport, Information Technologies and Communications (MTITC). Deadline – 30.06.2010
12.3 The Director General of the Bulgarian State Railways (BDZ) EAD shall update: 

· The passenger carriage intermediate repair rules;
· The instructions for current maintenance and repair of all types of passenger carriage bogies;
· The protocols for passenger carriage balancing;
· The instructions for inspection, repair and test of shock-absorbers;
· The carriage wheel axle instructions;
· The train ticket-maser instructions;
· The passenger trainmaster instructions.
12.4 The Director General of the Bulgarian State Railways (BDZ) EAD shall, by 20.06.2010, provide the Railway Administration Executive Agency with the instructions under 12.3 for updating the carrier’s safety management system.
12.5 The Director General of the Bulgarian State Railways (BDZ) EAD shall take measures for rolling stock certification in accordance with the provisions of the Railway Transport Act.
12.6 The Director General of the Bulgarian State Railways (BDZ) EAD shall, by 30.06.2010, report in writing to the director of the UAMRAI Directorate with the Ministry of Transport, Information Technologies and Communications (MTITC) on the fulfillment of points 3, 4 and 5.

Appendix 1:  Figures 1 - 6

Appendix 2:  One CD with photographs illustrating the derailment 
Chairman:  

                             …………………………………. (Boycho Skrobanski)  

                               Chief Inspector in DAMRAI with MTITC
Members: 

 1.      ............................................................ (Nikolay Tashev)

                                Chief Inspector in DAMRAI with MTITC

            2.      ………………………………………. (Bisser Minchev)

                                Director General of Railway Infrastructure Directorate General with the Railway Administration Executive Agency
            3.      ………………………………………. (Bozhidar Stoyanov)

                                Chief Safety Inspector at NRIC 

            4.      ………………………………………. (Kiril Kostadinov) 

  
                     Head of the Safety Department of BDZ EAD
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