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Foreword
Directive 2004/49/EC was adopted in Italy in Legislative Decree No 162 of 10 August 2007, in which Section V provides for the institution and operation of the Investigatory Body.  Thus the establishment, within the remit of the Ministry of Infrastructure and Transport, of an appropriate Directorate-General for railway investigations directly answerable to the Minister is provided for in order to guarantee the full functional independence of the said Directorate.

At the present time, whilst awaiting the reorganisation of the Ministry to be implemented by an appropriate Decree of the President of the Republic, currently in the process of being finalised, the functions of the Investigatory Body are carried out within the scope of the Directorate-General for Rail Transport of the Ministry of Infrastructure and Transport.

The legislative references are:

- Decree of the President of the Republic No 271 of 8.12.2007;
- Ministerial Decree No 62/T of 4.3.2008.
Structure of the National Investigatory Body
In its current state, the Investigatory Body is split into three Divisions:
a) Institutional and international relations
- relations with the European Railway Agency
- relations with the National Agency for Railway Safety

- relations with the Network Operators and with the Railway Companies
- relations with other EU Investigatory Bodies 
- annual report
b) Railway incidents investigatory activities
- setting up commissions of enquiry into railway incidents
- coordinating enquiries
- conducting investigation procedures
- investigating operational problems
- issuing recommendations in matters of safety
c) Safety databank
- preparation, management and updating of safety databank

- institution, management and updating of the list of experts to carry out the role of appointed investigators.
Organisation of the Investigations
The detailed internal provisions regarding the content of investigations and the methods by which the said investigations are carried out are currently being defined.  In the meantime, the provisions of Directive 2004/49/EC and Legislative Decree 162/2007 are being complied with.

In accordance with the Community Directive, the criteria for commencing investigations in the event of railway incidents or difficulties have been defined.

The principal source of personnel used for the enquiries consists of technical personnel (engineers) of the Directorate-General for Rail Transport.  Such technical personnel (directors and officials) perform the role of ‘appointed investigators’.

In order to perform the role of ‘appointed investigators’, the Directorate-General also uses technicians in service with other central Offices of the Ministry and, if necessary, for reasons of easy and immediate access to the sites of incidents, technical personnel in service at peripheral Offices of the said Ministry, as well as colleagues outside the Authority.

In the latter case, these are experts in the railway field who, in accordance with the provisions of Directive 2004/49/EC, have the necessary independence from any railway operator and/or from other public structures having institutional duties in the railway field.  Generally, university professors specialising in railway matters are called upon.

These experts and the personnel of the central and peripheral Offices feature in a list that takes into account not only their specific specialisation but also their whereabouts in Italy; this way, an incident can be attended to by someone in the vicinity, and can be acted upon as quickly as possible.

Inclusion on the list is by selection based on ‘curriculum vitae’ following a check that the necessary requirements are met.

The list of external experts is currently being extended to include members of the body of Railway Engineers, specialists in the sector of railway certification, retired railway workers and freelance professionals of acknowledged renown and with specific expertise.

At the present time, enquiries into railway incidents or problems are carried out by an appropriate Commission of Enquiry or by an individual duly nominated to perform the role of ‘investigator’, either on the basis of the nature of the incident, or depending on how thorough the enquiry is intended to be.  In less serious cases and depending on the organisational requirements, a true and proper investigation will not be carried out, but the appropriate Office of the Directorate-General will undertake further enquiries.

Data relating to 2006 and 2007 on the basis of the Indicators set out in Directive 2004/49/EC
Directive 2004/49/EC defines a system of common indicators based upon which the annual report is drawn up.

In order to be able to carry out a comparison on the progress of railway safety, the data relating to years 2006 and 2007 of the principal indicators set out in Directive 2004/49/EC are reported (see Annex 1).  The information has been extracted from the Safety Databank of the Infrastructure Operator of Rete Ferroviara Italiana (RFI) which covers almost the entire Italian network with the exclusion of railways under concession. 

The RFI manages a network of approximately 16 222 km.  The data used to calculate the indices are: 

	Year
	2006         
	2007

	
	
	

	Train km
	345 889 271
	342 704 849

	
	
	

	
	
	


The following tables are included in Annex 1:
- Table 1 shows the indicators relating to incidents (CSI), categorised by type of incident, and compares the 2007 results with those for 2006.

- Table 2 shows the number of serious injuries per type of incident, with a comparison between 2006 and 2007.
- Table 3 shows the number of deaths per type of incident, with a comparison between 2006 and 2007.

- Table 4 shows the indicators (CSI) relating to ‘problems’ such as SPADs and ‘suicides’, with a comparison between 2006 and 2007. 
Definitions used in the tables in Annex 1
Train collisions: collision involving at least one train.

Collisions occurring at a level crossing are excluded.
Train derailments: at least one wheel of a train leaving the track.  Train derailments caused by a previous incident are not counted (for example collisions followed by derailment are counted as collisions).
Incidents at level crossings: incidents (collisions and crashes) at a level crossing (including level crossings operated by private users) involving at least one item of rolling stock or piece of equipment and at least:

· one road vehicle or
· one person or
· objects left by vehicles or persons having used the level crossing.  This group also covers any collisions with animals (for example a flock of sheep) on a level crossing.
Incidents involving persons with rolling stock in motion: incidents in which one or more persons are struck by rolling stock in motion or by an object attached to a vehicle or that has become detached from it.  This includes incidents involving persons falling from rolling stock in motion and incidents involving persons on board the train.  Incidents in which persons suffer injury when getting off a train stationary on the line are included.

Collisions at level crossings are excluded.
Fires in rolling stock: fires or explosions occurring in railway vehicles in motion.  Fires due to acts of vandalism or arising during lengthy stops are excluded.

Other: all other incidents not mentioned in the above sections (derailment whilst shunting, collisions when shunting, loss of hazardous goods, etc.).
SPAD: a train running a signal at danger.  Cases of improper passing due to an untimely or sudden signal closure are excluded.
Investigations carried out in 2007
One single Ministerial Commission of Enquiry was set up in 2007 covering the railway incident on 16 April 2007 (IC 580 TERNI – MILAN train) with the task of ‘determining the causes of the incident that occurred at 5.16 a.m. on 16 April 2007, following the collision of train 580 (Terni‑Milan IC) with a railway wagon of a stationary goods train at Terni railway station’.

The findings of the Ministerial Commission showed that the incident occurred as a result of a number of causes attributable to:
· inefficiency of the braking devices;

· carelessness of the operators responsible for shunting the goods train;
· inadequacy of the regulations regarding the parking of trains.
In this context, this Ministry ordered the Infrastructure Operator to take all appropriate action in order to avoid a repetition of similar episodes, in particular with regard to reviewing the regulatory aspects.

Reference is made to Annex 2 for more detailed information.
Other operations carried out by the Investigatory Body in 2007
In 2007, work was completed by four Commissions regarding incidents that had occurred in previous years, more specifically:
· (B1) 13.12.2006: Between Ala and Peri Stations – Collision between two goods trains 44157 and 43131 at Borghetto sull’Adige.

· (B2) 22.11.2006: Secugnago Station – Goods train 47007 derailed with nine wagons on the points at the entrance to the station.

· (B3) 20.12.2005: Roccasecca Station (Rome-Cassino line) – collision between passenger train 2361 and passenger train 3361.

· (B4) 13.4.2005: Bassano del Grappa – derailment of the carriages in the first drive unit of passenger train 5423.
Reference is made to Annex 3 for more detailed information regarding each incident.
Recommendations from 2007
Following the above investigation work, completed in 2007, critical situations have been discovered attributable to:
- inefficiency of the braking devices for goods trains;

- carelessness of the operators responsible for shunting trains;

- inadequacy of the regulations regarding the parking of goods trains;

- poor conduct by the persons engaged in the work and checks of the infrastructure;
- failure to observe the stop signal on the part of the train drivers;

- non-installation of SCMT safety device;

- failure to apply an overall safety analysis methodology based on the theory of the systems applied to the traction chain.

As, at that time, the Infrastructure Operator (RFI) was responsible for checking compliance with safety standards and the provisions and prescriptions regarding the infrastructure itself as well as the Railway Companies, the RFI was required to take all the initiatives appropriate for complying with the standards and regulations in force regarding the safety of rail traffic, as well as the necessary improvement work.
ANNEX 1

Table 1

	Indicators relating to incidents

	Type of incident
	2006
	2007

	
	Number
	Number per billion train km
	Number
	Number per billion train km

	Train collisions
	       4
	11.564
	4
	11.672

	Train derailments
	11
	31.802
	8
	23.344

	Incidents at level crossings
	32
	92.515
	19
	55.441

	Incidents involving persons caused by rolling stock in motion (except suicides)
	76
	219.723
	83
	242.191

	Fires in rolling stock 
	4
	11.564
	4
	11.672

	Other
	5
	14.450
	3
	8.754

	TOTAL
	132
	381.625
	121
	353.073


Table 2
	Serious injuries per type of incident

	Classification of incidents
	Year
	Passengers
	Railway personnel including companies
	Outsiders
	Totals

	
	
	No.
	Per billion train km
	Per billion passen-ger km 
	No.
	Per billion train km 
	No.
	Per billion train km
	No.
	Per billion train km

	Incidents involving persons caused by  rolling stock in motion 
	2006
	14
	40.475
	0.303
	2
	5.782
	15
	43.366
	31
	89.624

	
	2007
	9
	26.262
	n.a.
	3
	8.754
	21
	61.277
	33
	96.293

	Incidents at level crossings **
	2006
	0
	0
	0
	0
	0
	13
	37.584
	13
	37.584

	
	2007
	0
	0
	n.a.
	0
	0
	3
	8.754
	3
	8.754

	Other
	2006
	0
	0
	0
	2
	5.782
	0
	0
	2
	5.782

	
	2007
	0
	0
	n.a.
	1
	2.918
	0
	0
	1
	2.918

	Train derailments
	2006
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2007
	0
	0
	n.a.
	0
	0
	0
	0
	0
	0

	Fires in rolling stock 
	2006
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2007
	0
	0
	n.a.
	0
	0
	0
	0
	0
	0

	Train collisions
	2006
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2007
	0
	0
	n.a.
	1
	2.918
	0
	0
	1
	2.918

	TOTAL
	2006
	14
	40.475
	0.303399
	4
	11.564
	28
	80.951
	46
	132.991

	
	2007
	9
	26.262
	n.a.
	5
	14.590
	24
	70.031
	38
	110.883

	
	
	
	
	
	
	
	
	
	
	


n.a. = Not available.
Table 3

	Deaths per type of incident


	Classification of incidents
(*)
	Year
	Passengers
	Railway personnel including companies
	Outsiders
	Totals

	
	
	No.
	Per billion train km
	Per billion passengerkm 
	No.
	Per billion train km 
	No.
	Per billion train km
	No.
	Per billion train km

	Incidents involving persons caused by  rolling stock in motion 
	 2006
	5
	14.455
	0.108
	6
	17.347
	38
	109.862
	49
	141.664

	
	2007
	5
	14.590
	n.a..
	2
	5.836
	43
	125.472
	50
	145.898

	Incidents at level crossings **
	2006
	0
	0
	0
	0
	0
	18
	52.040
	18
	52.040

	
	2007
	0
	0
	0
	0
	0
	15
	43.769
	15
	43.769

	Other
	2006
	0
	0
	0
	2
	5.782
	0
	0
	2
	5.782

	
	2007
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Train derailments
	2006
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2007
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Fires in rolling stock 
	2006
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2007
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Train collisions
	2006
	0
	0
	0
	2
	5.782
	0
	0
	2
	5.782

	
	2007
	0
	0
	0
	0
	0
	1
	2.918
	1
	2.918

	TOTAL
	2006
	5
	14.455
	0.108357
	10
	28.911
	56
	161.902
	71
	205.268

	
	2007
	5
	14.590
	n.a.
	2
	5.836
	59
	172.160
	66
	192.585


* = See next page.
** Persons killed or injured in incidents on LCs are considered under the terms of Directive 49/04/EC as being users of level crossings.
n.a. = Not available.
Table 4

	Indicators relating to problems

	Problem
	2006
	2007

	
	No.
	Per billion train km
	No.
	Per billion train 

km

	SPAD (defined as a train running a signal at danger)
	24
	69.386
	15
	43.769

	Suicides
	126
	364.278
	138
	402.679
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ANNEX 2

                                            Incident on 16 April 2007 – Terni Station 
Brief description of the incident

At 5.18 a.m. on Monday 16 April 2007, train IC 580 (IC Terni-Milan), departing Terni station at 5.15 a.m. non-stop to Milan, made up of locomotive E402-013 assigned to the IMC of Venice Mestre within Terni station, crashed into a goods train previously parked on track ‘1st Non-Stop’ (electrified single line over a length of 465 metres with a capacity of 84 axles), which due to reasons which are currently being investigated, had derailed and ran for 49 metres along the rail bed up until it stopped at the rod for adjusting the long welded rail of the second operational track.

At the end of the dynamic phase, the goods train stopped in the vicinity of the branch to Foligno where the loading gauge of the first wagon overlapped with the loading gauge of the locomotive and of the first passenger carriage of the IC, thus making the collision unavoidable.

The derailed wagons had arrived with train 61539 at 9.12 a.m. on 11 April 2007 and the parking operations on the ‘First Non-Stop’ track were completed at around 9.30 a.m. on 11 April 2007.

There was no movement on the ‘1st Non-Stop’ line from 1.30 p.m. on 14 April 2007 until 5.18 a.m. on 16 April 2007.

When the wagons were parked, the continuous brake had been applied and they were immobilised by means of a clamp placed under the left wheel of the first wagon – station side.

Train IC 580 had departed from the 3rd track (the arrival track for the Milan Terni IC 597 train on 15 April) and, as it began to depart from the station, reached a maximum speed of 24 km/h.

The train was made up of locomotive E402-013 equipped with SCMT, and the train drivers held valid licences.

Consequences and damage caused by the incident

The consequences and damage caused by the railway incident were obtained from the official reports and documents supplied by THE RFI and TRENITALIA and acquired by the Commission, and also from the objective details ascertained directly by the Commission during the course of the various site visits.

Consequences to persons

The staff on board did not sustain any injury but five passengers in the first carriage behind the locomotive sustained slight injuries with prognoses varying from 3 to 8 days.

Consequences to infrastructure

The damage to the infrastructure affected the rail bed over an overall length of approximately 49 metres, and also low signal No 13, which was ripped out in the impact, and the level rod used to adjust the long welded tracks, at a cost that is considered insignificant.

Consequences to rolling stock

The impact caused damage to the right-hand side of locomotive E402 013, the first front unit making up train IC 580 and the front upright on the box on the side between the tracks of the derailed carriage.

The damage is estimated at a figure of around EUR 190 000.

Consequential losses

Train IC 580 was taken out of service and the passengers were transferred on another train and by bus.

Consequences to the movement of trains on the Terni-Milan section

Movement of trains on the line was interrupted on the section between Terni and Foligno from the time the incident occurred until 8.30 a.m. on 16 April 2007 when, following work to recover the rolling stock carried out from 6.30 a.m. until 12.20 p.m. on the same day and following the work required on the infrastructure, it was possible to permit traffic to start moving again.

Traffic in Terni station (Foligno side) was completely interrupted from 5.18 a.m. until 8.30 a.m. until the Judicial Authorities permitted the removal of the carriages of IC 580 not involved in the event.  Traffic started moving again at 8.30 a.m. using alternative tracks at Terni, reducing speed alongside the equipment that had become derailed so as to permit recovery of the vehicles involved.

The rescue wagon which attended at 6.30 a.m. completed the recovery operations at 12.20 p.m. and traffic started moving again without restrictions at 12.40 p.m. 

The following procedures were adopted during the period when traffic was interrupted:

a) total cancellation of some trains;

b) replacement with bus services;

c) delayed departures of some trains.

Summary of deductions

Based on the documentation obtained and from what was discovered from the various visits to the scene and the comments contained in the above paragraphs, the Commission provided adequate responses to the queries raised by the Directorate-General in the appointment.

The following comments refer to the circumstances of the incident.

At approximately 5.18 a.m. on 16 April 2007 in Terni railway station, at the switch from the third line to the second line on the correct route along the 10 a/b communication towards Foligno at the exit from points 10/b, the right-hand side looking in the direction of travel of the locomotive E402013 and the first carriage No 61 83 2190 007.7 of train 580 (IC Terni-Milan) struck wagon number 31 83 5320 349.6, which was occupying its loading gauge.

According to the departure signals, the journey was to be made at a maximum speed of 30 km/h.

From the technical documentation obtained by the Commission, it was found that the IC was travelling at 24 km/h at the time of the collision.

Even though the staff operating train IC 580 braked quickly, they were unable to avoid the impact.

In fact when the breakout friction of the first line of wagons was exceeded, it started moving and struck the second line of wagons and after travelling about 36 metres the first bogie of the first wagon derailed.  After derailing, the wagons continued for about 49 metres before coming to a stop against the measuring rod for the long welded track.  The second line of wagons travelled about 79 metres from the parking point to the stop point.  The maximum speed of the derailed train was about 3.57 m/s = 12.85 km/h, and the time taken by the incident was around three minutes.

It was discovered that the first line of wagons, stationary on the 1st non-stop track since the morning of 11 April, had derailed, partially occupying the loading gauge of the track over which IC 580 was running.  After the impact, train 580 stopped and the dynamic phase ended in the immediate vicinity of the point of impact.

The impact between the trains, which was slight, did not cause significant damage to the goods train except for the upper right hand corner of the first wagon. However, train IC 580 sustained considerable damage to the 1st carriage and damage to the locomotive.

Causes of the derailment of the goods train
The incident has to be considered in the light of a series of co-causes that occurred concurrently and all contributed to the incident taking place.
In particular, the first line of wagons started moving because of:
a) exhaustion of the pneumatic braking action;
b) inefficiency of the hand brake on the first wagon and defective operation of the hand brake on the 15th wagon;

c) structural inadequacy and excessive wear of the clamp applied under the first wagon;

d) method used to fit the clamp under the empty wagon;

e) discontinuity of the joint between the two tracks which although adequate for the operation in question contributed towards the occurrence of the event;
f) inadequacy of the rules relating to the parking of wagons;

g) carelessness of the operator attending to the parking of the first line of wagons in applying ISM regulation Art. 28/3;

h) carelessness on the part of the operator attending to the parking of the first line of wagons when passing instructions to the next operator;
i) carelessness on the part of the staff responsible for drawing up the M36 form;

h) carelessness on the part of the staff responsible for managing and handling the clamps.
The incident could have been avoided if the cycle of events of the co-causes just described had been different or if the operators had simply taken greater care in applying the rules stipulated by the RFI and/or Trenitalia.
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ANNEX 3

                                         Other investigatory work completed in 2007
(B1) 13.12.2006: Ala and Peri Stations 
On 13 December 2006, Trenitalia goods train 44157 travelling, 36 minutes late, at around 5.30 a.m. on the Trento-Verona section, crashed violently into the Rail Traction Company goods train 43131, which had stopped at the Automatic Block signal, which was at danger.
The two drivers in the moving train lost their lives and fourteen wagons and the moving locomotive were badly damaged.  Serious damage was also caused to the infrastructure.

From the reconstruction carried out by the Commission based on the documentation traced, the cause of the incident was failure on the part of the staff driving train 44157 to pay heed to the signals lit at danger; it would have been easier for the drivers to do this if they had switched on the R.S.C. equipment in the locomotive.

Ruling out defective response by the braking mechanism, which had operated normally during the course of the journey, it is possible to state that the necessary braking was not started in time to be able to comply with the signal at danger.

It can be concluded that neither of the two persons in the driving cab was supervising the movement of the train in a proper manner.

If the R.S.C. had been switched on, it would have helped the drivers to correctly observe the stop signal; if they had failed to do so, the unit would have applied the emergency brakes.

In any case, if the ‘monitoring’ equipment had been switched on and the emergency brakes had not been applied manually, it would have applied them automatically. 

(B2) 22.11.2006: Secugnago Station
At around 1.11 a.m. on 22 November 2006 on the Milan-Piacenza section, goods train 47007 derailed with nine wagons when crossing points at Secugnago station.

In reality, the dynamics of the incident were more complex.

In fact, there was an initial derailment of a part of the train on a set of points at Lodi station and this continued over the remaining section of 12 km up to another set of points at Secugnago station.

The nine derailed wagons suffered serious damage, and the infrastructure was also badly damaged.  Four sets of points were replaced, and nine of them were damaged.  Furthermore, all the sleepers over a distance of around 10 700 metres, short sections of track, the sound broadcasting equipment, telephone and lights at Secugnago station and all the RTB equipment on the section in question had to be replaced.

From the investigations carried out, it was discovered that the cause of the incident was the presence of unevenness in the track, much greater than the permitted values, between the points at Lodi station.

In all probability, this track became uneven during the course of three separate lots of levelling and repacking work carried out within a period of one week immediately prior to the incident.

In particular, between 20 and 21 November 2006, work was carried out overnight on the points at Lodi station.  Upon completion of this work, the Works Section Head authorised traffic to start moving again on the basis of a ‘visual’ check, instead of on the basis of objective checks using instruments. Because of this, it was not discovered that the extent of the unevenness present at that location was more than twice the operational limit.

Therefore, there was negligent conduct on the part of the personnel carrying out the work and the relevant checks.
At the same time, further discrepancies were found relating to the timetable of the checks to be carried out on the line and the condition of the actual infrastructure.  Some of the pins were found not to be secure or were missing and, on some of the sets of points, dimensions were discovered which were outside the limits of tolerance and with a high level of wear.

However, these latter discrepancies had no influence on the incident, even though they do represent improper conduct on the part of the staff engaged in the work and checks. 

(B3) 20.12.2006: Roccasecca Station
At around 3.22 p.m. on 20 December 2006, on the Rome-Campobasso line, passenger train 2361 crashed into the rear of passenger train 3361 which had stopped for service at Roccasecca station.
Two passengers lost their lives in the incident and 70 were injured.  Moreover, the impact was such that the moving train ran on top of the last carriage of the stationary train. 

The reconstruction by the Commission based on the reports and documentation obtained showed that the incident was due to the failure on the part of the personnel driving train 2361 to comply with the signals lit at danger, as well as travelling at a speed which is not permitted on that section.

The moving train was not equipped with an SCMT train control system.
(B4) 13.4.2005: Bassano del Grappa

At around 5.30 p.m. on 13 April 2005 on the Trento-Bassano del Grappa line, as passenger train 5423, made up of two rail cars ALn 668-1203 and ALn 668-1225 coupled together, entered Bassano station, the 2nd bogie of ALn 668-1203 and the first axle of the 1st bogie of ALn 668‑1225 came off the tracks when the first drive unit of ALn 668-1203 detached.

A fire also started in the incident due to a loss of diesel from a damaged tank, which was attended to partly by the train staff and partly by the Fire Brigade that attended at the scene.

The technical cause of the derailment was the fact that the front drive unit of rail car ALn 668‑1203 at the front of the train came away and was caught up.

The fact that it came away was due to a breakage in the hydraulic joint/clutch assembly which meant that two of the three fixing points attaching the drive unit to the sub-frame had failed.

The break in the hydraulic joint/clutch assembly can be attributed to the fact that, when the drive units were changed from 4th gear to 5th gear, the first drive unit failed to disengage from 4th gear, whereas the other three drive units changed correctly from 4th gear to 5th gear.  The crew performed this gear change at the same time as they switched the switchgroup to the ‘0 block’ position.  This latter action caused the clutch of the first drive unit to close; it would have remained open otherwise.
In fact, if it had just been the case of one gear-change failure, the train would have continued to travel under the traction force of the three remaining resulting drive units in operation.

The change-over of the drive switchgroup to the ‘0 block’ position was activated by the train crew in order to prepare for braking to stop at the passenger building at Bassano del Grappa station.

Some similar breaks in assemblies had previously occurred on at least four other occasions and had resulted in the following corrective steps being taken on the said equipment:


- fitting ballistic sheets;


- installing the electrical ‘over-revving’ device;

- modifying the electric gear control circuit.
The corrective work carried out in the case in question was only partly effective, inasmuch as although the ballistic sheet prevented injury to passengers by preventing the material crushed in the incident from being thrown up towards the passenger area, the other devices (over-revving device and modification of the gear control unit) were not as effective.

In particular, the over-revving device, as it had been removed and was not operative, did not make any positive contribution in preventing the incident.

Moreover, the equipment connected with the modifications to the gear control and exchange system, inasmuch as it is not equipped with warning signals of non-operation, did not draw the attention of the train driver to the negative consequences of manually switching the switchgroup to the ‘0 block’ position, an operation that is prohibited, in the same circumstances and in the absence of the protective devices, by the previous operating rules.

This resulted in the manifestation of the same conditions of stress of the material making up the hydraulic joint/clutch assembly which, with the events that had previously occurred, caused the breakage of the said mechanical devices.

It is also observed that the lack of periodic checks of the efficiency of the electrical devices in question and the lack of instructions for the train personnel in the case of inefficient or removed protection provide no guarantee against the occurrence of similar events.

In general, it is noted that the work carried out appears to be merely a reaction to defects found, and that the application of an overall safety analysis methodology based on the systems theory applied to the traction chain should have been recommended; such an approach could have led to a set of operating guidelines for drivers to follow to be identified, enabling ergonomic and stress‑free control of the trains, and also to ensuring that the material making up the clutch fly‑wheel is always suitable. 

This document is translated from the original Italian and is for information only. �The original document should be used as the reference source.
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