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Foreword 
   

This investigation report has been drafted according to the outline defined in Annex V of 
Italian Legislative Decree No. 162 of 10 August 2007, pursuant to the provisions of Article 31 of 

Italian Legislative Decree No. 50 of 14 May 2019. 
The objective of the report is to prevent future accidents and incidents through the 

identification of the technical causes that generated the event and the consequent formulation of 
safety recommendations to operators in the sector. 

DiGIFeMa's investigation cannot be used to apportion blame or determine liability for the 
event analysed and is conducted independently from the Judicial Authorityôs investigation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
This document (excluding ministerial and DiGIFeMa logos) may be re-used free of charge in any format or medium. 

The document must be reused accurately and not in a misleading context. The material must be acknowledged as the 

intellectual property of the Italian Ministry of Infrastructure and Sustainable Mobility, Directorate General for Rail and 

Maritime Investigations and the title of the source publication must always be given. 

Where material has been identified whose copyright belongs to a third party, authorisation must be obtained from the 

copyright holders concerned. 

This document is available at digifema.mit.gov.it    
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1. Summary 

 

1.1. Brief description of the event 
 
 

On 06/02/2020, at about 05:30 a.m., on the Milano-Bologna HS line, passenger train 9595 of the 

RU Trenitalia SpA, composed of eight cars, coming from Milan and bound for Salerno, derailed 
near PM Livraga (km 166+252), at a speed of 298 km/h. 

 
Twenty-eight passengers were travelling on the train at the time of the derailment, in addition to 

the on-board staff. 
 

1.2. Direct, indirect and upstream causes 
 
 

The derailment began at switch 05 (km 166+756): the train was not on the correct track (normal 
position), and its incorrect positioning (diverted position) was the direct cause of the event. 

 
The indirect causes can be summarised as follows: 

 
1. internal wiring error in the control circuit of actuator no. 2 of the leading frame of switch 05; 

 
2. failure to check the correspondence between the physical configuration of switch 05 on the 

yard and that returned remotely, at the end of the maintenance activity; 

 
3. failure to immobilise switch 05 (the actuator no. 2 on the leading frame of which had shown 

clear signs of malfunctioning) in the correct track position; 
 

4. inadequacy and ineffectiveness, in the specific event, of the control of the production process 
of the frame-needle actuator; 

 
5. absence of a clear and distinct assignment of tasks from the documents defining the 

procedures relating to the maintenance and operation phases of the switches. 

 
The upstream cause of the accident, on the other hand, can be traced back to the absence of fail-

safe functionality of the point's position control circuit, with respect to the actuator's wiring error. 
 

1.3. Summary of the main recommendations 
 

In view of the causes that led to the occurrence of the event, it was deemed necessary to 

formalise a number of recommendations addressed to the National Agency for Railway, Road 

Infrastructure and Motorway Safety, aimed at the following: 
 

ï requesting railway infrastructure managers to revise the activities foreseen in the Quality 

Control Plan (PCQ) of the hydraulic switch actuators: 
 

· by introducing, instead of a simple visual inspection of the wiring, a functional 
test that verifies the correct input-output connection at the different positions of 

the actuator contact shaft;  
 

· by verifying the completeness of the ñComplete actuator testò and ñComplete 
actuator final functional testò phases; 

 

ï requiring railway infrastructure managers to adapt the reference documentation and related 
training activities so that it is clearly stated that all maintenance activities on switches, which 

involve work on the relevant command and control circuits, must always conclude with a 
verification of concordance between the physical configuration of the switch on the yard    
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and the remotely controlled one, proven by visual documentation of the evidence;  

 
ï requiring railway infrastructure managers to adapt the reference documentation and related 

training activities so that the return to operation of a switch, or any other safety device, at the 
end of any maintenance activity on it, in cases where anomalous behaviour of the devices is 

manifested, is carried out by those involved, always drawing inspiration from the precautionary 
principle, i.e., adopting the most restrictive measure to protect safety; 

 
ï requiring railway infrastructure managers to reorganise their internal procedures for the use of 

switch restraints by maintenance staff; 

 
ï requesting railway infrastructure managers to initiate a process aimed at the design, 

realisation and implementation of hydraulic switches with a control circuit capable of signalling 
the position of each actuator constituting the switch, as well as the adaptation of the ACC's 

operating logic aimed at appropriately managing the control parameters that govern the 
operation of the switch.  

 
 

 

2. Facts directly related to the event 
 

2.1. Event 
 

2.1.1. Description of the events and the accident site 

  
On 06/02/2020, at about 05:30 a.m., on the Milano - Bologna HS line, passenger train 9595 of 

the RU Trenitalia S.p.A. (ETR1000 no. 021), composed of eight cars, coming from Milan and 

bound for Salerno, with an odd numbered transit route in the direction of Bologna, derailed at km 
166+756 while running on switch 05 near PM Livraga, at a speed of 298 km/h. 

The entire train derailed but, while the leading car, detached from the others, broke through a 
fence and stopped its run on its side, close to the opposite side of the PM Livraga building, after 

colliding with some maintenance equipment stationed on a siding, to the left of the direction of the 
train (DT), the other seven cars continued their deceleration run off the rails and stopped in the 

inter-track between the odd-numbered track and the adjacent track, after travelling approximately 
700 m from the initial point of the derailment, with the second DT car reversed on its side (Figures 

1, 2, 3 and 4). 
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Leading car 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

DT 
 
 
 
 

 

 

 

Figure 1 ï Static position of the train following the accident (source: web)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2 ï Schematic reconstruction of the dynamics of the accident (source: web)  
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Figures 3 and 4 ï Static position of the leading car, left, and cars no. 2 and following, right (source: web)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 5 ï Schematic plan of the event route (source: RFI)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 ï Planimetry of the event route from the initial derailment point to PM Livraga (source: RFI)  
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Figure 7 ï Planimetry of the event route with evidence of the initial point of derailment: switch 05 at km 166+756 

(source: RFI) 

 

The initial point of the derailment on the track structure was located at switch 05, at km 
166+756, where, due to the derailment, the rails broke (Figure 8).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8 ï Initial point of derailment: switch 05 at km 166+756 (source: web) 

 

Starting from the point of derailment and up to the point where the train came to a halt, serious 
damage was found on the railway equipment (tracks, switches, crossbars, couplings).  

At the scene of the accident, RFI and Trenitalia personnel, the Fire Brigade, the Civil  Defence, the 

Railway Police, the Judicial Authority and the emergency medical services attended. 
 

 

2.1.2. Decision to start the investigation, composition of the investigation team and conduct of the 

investigation 

 

Following the event, the Directorate General for Rail and Maritime Investigations appointed an 
Investigation Committee to ascertain the causes of the accident, consisting of:  

- Prof. Ciro Attaianese, engineer 

- Prof. Roberto Maja, engineer 

- Mr. Wolmer Zanella, engineer  
The Committee was mandated to ascertain the causes of the accident by carrying out its 

investigative activities on the basis of the regulations in force on the date of the event and, in 

particular, Italian Legislative Decree No. 50 of 14 May 2019, which came into force on 16/06/2019.  
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The mandate was carried out by means of documentary analysis and inspections on the site of 

the event and in the railway areas where the materials placed under seizure were stored, visits to the 
area and to the systems used to control and regulate circulation, acquisition of the testimonies of 

Trenitalia personnel, interviews with RFI and ANSFISA personnel. 
 

First inspection - Date of event  
On 06/02/2020, a member of the committee was alerted at 08:06 a.m. and arrived at the accident 

site at 10:10 a.m. to carry out a first inspection. 

At the same time, he contacted the manager of the Territorial Production Department of Bologna, 

informing him of his presence and the need to go to the site of the accident to carry out an initial 
survey. 

At 10:26 a.m., after having been accredited by the Railway Police and the Local Police, he 
reached the station of Livraga and informed DiGIFeMa of his availability to carry out the 

inspection.  
At 10.30 a.m. he received from DiGIFeMa the Letter of Assignment for Investigative Activities, 

the Notice of Commencement of Investigation to the Lodi Public Prosecutor's Office and the 

DiGIFeMa-Lodi Public Prosecutor's Office Agreement necessary to obtain from the Public 
Prosecutor's Office the authorisation to access the site of the derailment.  

At 10.40 a.m., accompanied by a Polfer agent, he went near switch 05, waiting to be accredited 

by the Deputy Prosecutor and thus carry out the inspection. Although he was unable to access the 

point of the derailment, he was able to ascertain that switch no. 05 was configured for the diverted 

direction (switch in diverted position), thus making it evident that this condition was the probable 

direct cause of the derailment.  
At about 11:05 a.m. the investigator was able to confer with the Deputy Prosecutor, who 

prevented him from carrying out the inspection by inviting him to leave.  
He then went near the station building, where he was able to observe some of the damage caused 

by the derailed cars. 

At 11:39 a.m. he updated the DiGIFeMa manager on the situation and what he had observed.  
At approximately 11:50 a.m., a police officer ordered all persons present within the station area to 

leave, making it impossible to carry out further inspections. 

No further activities relevant to the investigation could be carried out later on 6 February. 
 

Second inspection - 10 February  
At 2:10 p.m. on 10 February, the same investigator went to PM Livraga to carry out an 

inspection authorised by the Lodi Public Prosecutor's Office. As it appears from the Polfer report, 
he carried out the following operations accompanied by the Commissioner of the same Polfer: 

¶ at 3:10 p.m. visual and photographic survey of switches 05 (odd track) and 09 (even track), 
during which the actual diverted configuration of switch 05 was verified;  

¶ at 3:30 p.m. visual and photographic survey of switch 07, during which its actual 
configuration towards the direction of the safety section located at the end, on the Milan side, 
of the odd-numbered passing track was verified; visual and photographic survey of the yard, 
the track equipment and the debris present there; 

¶ at 3:40 p.m. visual and photographic survey of the rolling stock. 
The inspection ended at 3:50 p.m. 

 

Attendance at the repeatable and unrepeatable controls on 12 February.  
At 9:00 a.m. on 12 February, the same investigator went to PM Livraga to attend the repeatable 

and unrepeatable checks carried out by the Forensic Police and RFI personnel at switches 05 and 09.  
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The inspection began at approximately 10:30 a.m. The exact time of the operations is reported in 

the report drawn up by the Polfer and filed with the Lodi Public Prosecutor's Office. During the 
course of the inspection, it was possible to witness the following operations:  

¶ repeatable checks on switch 09 on the even-numbered track to observe the way in which it 
was controlled by the Bologna Central Signalling Centre and to verify its correct 
configuration, as well as the actions taken by the safety apparatus in the event of failure to 
control it; 

¶ unrepeatable checks on switch 05 on the odd-numbered track to verify the efficiency of the 
new actuator installed on the night of 6 February and the control signal returned by it to the 
safety apparatus.  

During the course of the above-mentioned operations, it emerged that the actuator installed on 
switch 05 returned the normal configuration control even when it was in diverted configuration. 

This circumstance also results from official statements made by the Director of the National Agency 
for Railway Safety on the evening of 10 February.  

The inspection ended at approximately 3:00 p.m. 

 

Presence at the repeatable and unrepeatable inspections on 22 and 23 February 

This paragraph describes the methods used and the results of the technical inspections carried 
out on 22 and 23 February 2020 at the accident site by RFI maintenance staff and the Forensic 

Police in the presence of the Deputy Public Prosecutor of Lodi, which were witnessed by an 
investigator from the Investigation Committee.  

The inspections aimed at highlighting the anomalies that caused train 9595 to derail are listed 
below:  

1. verification of switch 10 with electric manoeuvring device,  

2. verification of switch 10 with manual manoeuvring device,   

3. verification of switch 10 with electric manoeuvring device and reversed control, 

4. verification of switch 10 with manual manoeuvring device and reversed control, 

5. verification of switch 10 with electric manoeuvring device and control restored, 

6. verification of switch 10 with switch 05 actuator and electric manoeuvring device, 

7. verification of switch 10 with switch 05 actuator and manual manoeuvring device.  

 

Day 22 February 

Inspection 1 

The inspection consisted of the following operations: 

¶ request, by recorded telephone communication, to the Signaller (RC) of the Central 
Operations Manager (DCO) of Bologna to exclude switch 10;  

¶ disconnection of the switch from the control circuit and connection to the portable power 
supply device, for manual shunting of the switch (baraccotto); 

¶ execution of a reverse manoeuvre and a subsequent normal test manoeuvre;  
¶ execution of a calibration check of the needles by inserting calibrated shims between the 

needles and the shunts at the actuators, as follows:  
o insertion of the 2 mm shim into the needle of the deviated branch and diverted 

manoeuvre with the shank: the shim returned the diverted check as expected; 
o  insertion of the 2 mm shim into the needle of the correctly traced branch and normal 

manoeuvre with the slide bar: the disc returned the normal check as expected;  
o insertion of the 4 mm shim into the needle of the diverted branch and diverted 

manoeuvre with the slide bar: the diskette returned, no control;  
o insertion of the 4 mm shim into the needle of the correctly traced branch and normal 

manoeuvre with the slide bar: the disk did not return, any control;  
the above checks confirmed the correct calibration of the needles;  
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¶ performance of a calibration check on the needles by inserting calibrated shims between the 
needles and the counter-needles in correspondence with the tie-rod located in an intermediate 
position between actuators 1 and 2, in the same way as the previous check, with the insertion 
of a 7 mm shim instead of 4 mm, as provided for in the protocol; the check confirmed the 
correct calibration of the tie-rod;  

¶ carrying out a calibration check on the mobile core in a manner similar to that adopted for 
the needles: the check confirmed the correct calibration of the heart;  

¶ control check of the core against forcing with a pry bar; following forcing the indicator disk 
returned no control, as expected; 

¶ disconnection of the switch from the shunt and connection to the control circuit;  
¶ return of switch 10 to the Central Operations Manager's control;  
¶ carrying out a check for consistency between the control visible on the Central Operations 

Manager's desk and the actual configuration of the switch:  
o diverted manoeuvre for the diverted branch by the Central Operations Manager: 

presence of concordance between the diverted configuration of the switch, the control 
on the indicator disk and the control on the Central Operations Manager's desk;  

o normal shunting for the correct branch by the Central Operations Manager: presence of 

concordance between the normal configuration of the switch, the control on the 
indicator disk and the control on the Central Operations Manager's bench. 

 

Inspection 2  
The inspection consisted of carrying out the same operations as in inspection 1, but operating 

switch 10 with manual manoeuvring device: the verification confirmed the presence of concordance 
between the normal and diverted configurations of the switch, the control on the indicator disk and 

the control on the Central Operations Manager's desk.  
 

Inspection 3  
The inspection consisted of carrying out the concordance checks between the normal and 

diverted configurations of switch 10, the check on the indicator disk and the check on the Central 
Operations Manager's desk following the reversal of the electrical connections in the terminal box 

of actuator 2 as follows:  

¶ opening of terminal box CT2/DEV10;  
¶ reversal of terminals 13 and 14;  

o carrying out the concordance check:  
o diverted manoeuvre: return of normal control, 

o normal manoeuvre: return of normal control;  
¶ execution of the concordance check with the insertion of the 2 mm shim between the 

needles and the counter needles: 
o diverted manoeuvre: return of normal control, 

p normal manoeuvre: return of normal control;  
¶ execution of the concordance check with the insertion of the 4 mm shim between needles 

and needle points:  
o diverted and normal manoeuvre: no control.  

Subsequently, the same checks as described above were carried out by manoeuvring switch 10 

from the bench of the local Signalling Centre, obtaining the same result. In summary, during the 

repeatable technical inspection 3 it was verified that the manoeuvre of switch 10 in the normal 

configuration by the Central Operations Manager gave the following result: 

¶ the switch maintained the diverted configuration,  
¶ the indicator disk returns normal control,  
¶ the Central Operations Manager sees normal control.   
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Inspection 4  
The inspection of switch 10 with manual manoeuvring device and reversed control was not 

carried out as it was considered unnecessary. 
 

Inspection 5  
The inspection consisted of carrying out the concordance check between the normal and reverse 

configurations of switch 10, the check on the indicator disk and the check on the Central Operations 

Manager's desk after the correct connection of terminals 13 and 14 in the CT2/DEV10 terminal box 

had been restored. The concordance check was positive in both configurations, normal and diverted, 

of switch 10. 
 

Day 23 February 

Inspection 6   
The purpose of the inspection was to assess the efficiency conditions of actuator 2 of switch 05 

and the operating and control conditions of switch 10 controlled by actuator 2 of switch 05. The 
inspection was carried out as follows:  

¶ opening of terminal box CT2/DEV05;  
¶ verification of continuity between connectors 13 and 14 and the respective contacts 43 and 

44 of the VEAM connector: the verification was positive, highlighting that the connection is 
not inverted, therefore the box returns the same control that it receives from the actuator;  

¶ verification of continuity and correspondence between the VEAM connector and the free 
terminals of the device which replaces the whip, to be used for the verification of the control 
returned by actuator 2 (in railway jargon, the term "whip" refers to the cable which connects 
the actuators to the terminal boxes): the verification has given a positive result  

¶ removal of the actuator cover;  
¶ disconnection of the whip connected to the terminal box on the heel side of the actuator;  
¶ verification of continuity between the free terminals of the whip replacement device 

corresponding to the internal contacts of the actuator and used to return the switch 
configuration control; the verification gave the following result: 

o correspondence between terminals A and A: negative 

o correspondence between terminals B and B: negative, 

o correspondence between terminals C and C: negative, 

o correspondence between terminals D and D: negative,  

o correspondence between terminals A and B: positive, 

o correspondence between terminals B and A: positive, 

o correspondence between terminals C and D: positive, 

o correspondence between terminals D and C: positive,  
verification of the neutral short-circuit of the branch not affected by the configuration: correct.  
The result of the check shows that the actuator, configured for the deviated branch, returns a normal 

control instead of a diverted control, i.e., it is defective.  
Subsequently, the actuator 2 of switch 05 (referred to as ñintermediate needle frame actuatorò 

and identified with the last two digits 83 of the serial number) was removed, after protecting the 

seals to prevent breakage, and mounted on switch 10. The purpose of this operation was to analyse 

the operation and control of switch 10 operated by actuator 2 of switch 05 in order to simulate the 

conditions that led to the train 9595's derailment on 6 February. The assessment was carried out as 

follows:  

¶ installation of switch actuator 2 of switch 05 (serial no. 83) on switch 10;  
¶ disconnection of the switch from the control circuit and connection to the local shunting 

switch;  
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¶ preliminary execution of two diverted manoeuvres and two normal manoeuvres in 

succession;  
¶ calibration check of the needles and verification of the control returned by the actuator: 

o diverted manoeuvre: the indicator disk returned normal control,  
o normal manoeuvre: the indicator disk returned normal control;  

¶ disconnection of the switch from the shunt and connection to the control circuit;  
¶ return of switch 10 to the Central Operations Manager's control;  
¶ performing a check for consistency between the control visible on the Central Operations 

Manager's desk and the actual configuration of the switch:  
o diverted manoeuvre for the deviated branch by the Central Operations Manager: no 

concordance; the switch is in diverted configuration, while the control on the indicator 
disk returns the normal configuration for the correct track (the manoeuvre caused the 
positioning of the switch in diverted position but returned the normal control; the 
system logic caused the switch to be disconnected for failure to reach the commanded 
position);  

o the switch on the Central Operations Manager's desk was restored; after re-powering 
the control on the Central Operations Manager's desk returned the normal 
configuration for the correct track (when the switch was restored, it signalled a normal 
position control although it remained in the diverted position);  

¶ carrying out a route formation check from point 2 to point 24, corresponding to free transit 
on the correct even track layout:  

o the route is correctly formed for free transit, however switch 10 is configured for the 
diverted branch, 

o the indicator disk and the Central Operations Manager's desk both return normal 
control.  
(The correct routing could be achieved because the switch was signalled with normal 
control while physically remaining in the diverted position due to the malfunction).  

Once the above operations were completed, switch actuator 2 of switch 05 (serial no. 83) was 
opened to examine the connection of the conductors inside it. The inspection was carried out as 

follows:  

¶ breaking of the original seals bearing the Alstom mark of the box corresponding to the point;  
¶ visual inspection of the connection of the conductors to the terminals: 

o conductor 18 is dinged at terminal 16,  
o conductor 16 is dinged at terminal 18;  

¶ verification of electrical continuity between the conductors connected to the actuator 
terminals and the free terminals of the device replacing the whip: 

o conductor 16 is connected to terminal A instead of terminal B, 
o conductor 18 is connected to terminal B instead of terminal A,  

¶ breakage of the original seals bearing the Alstom mark of the box corresponding to the heel;  
¶ visual check of the connection of the conductors to the terminals: the conductors appear to 

be correctly sheathed;  
¶ electrical continuity check between the conductors connected to the actuator terminals and 

the free terminals of the device replacing the whip: 
o conductor 21 is correctly connected to terminal A, 

o conductor 23 is correctly connected to terminal B. 

 

The outcome of the checks described above shows that the actuator 2 of switch 05 (serial no. 83) 

has anomalous behaviour, due to which on the morning of 6 February the switch was positioned in 

diverted position despite being signalled for correct routing on the Central Operations Manager's 

desk. The signalling of the correct routing position allowed the system to create the correct routing 

on the odd-numbered track for the transit of train 9595.  
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Inspection 7 

The verification of switch 10 with manual manoeuvring device and control restored by the switch 

actuator 05 was not carried out as it was considered unnecessary. 

 

Inspection 8  
The inspection consisted of verifying the internal connections of the actuators seized by the 
Magistracy in order to ascertain the existence of any anomalies. 

The checks carried out on all the actuators were negative. 

 

From the position the investigator was in, he could also easily see that switch 07, which is 

conjugate to switch 05, was configured for the direction of the safety siding. If switches 05 and 07 

are indeed conjugate, since they realise communication between the odd-numbered running track 

and the odd-numbered passing track, they must assume the same configuration, i.e., 05 on the 

correct track and 07 towards the safety switch or 05 and 07 in diverted position. This circumstance 

suggests that at the time of the derailment, the safety equipment of the system was configured to 

give the two switches the normal direction on the correct track. 

 

Pursuant to Article 23, paragraph 4, of Italian Legislative Decree No. 50 of 14 May 2019, in 

order to delve into certain technical and procedural aspects and acquire observations and opinions 
on the investigation within its competence, the Investigation Committee deemed it appropriate to 

conduct the following meetings by remote videoconference:  
- on 20/05/2020 with representatives of the National Agency for Railway Safety;   
- on 22/12/2020 with representatives of the infrastructure manager RFI.  

On 16/07/2021, DiGIFeMa submitted the Draft Final Investigation Report, prepared by the 

Commission in charge, to the parties involved (ANSFISA, RFI, Trenitalia). At the request of the 

parties, meetings were held by video conference, on 15/09/2021 and 12/10/2021 with 

representatives of RFI (during which the infrastructure manager provided DiGIFeMa with two 

annexes: the first consisting of a table of comments on the Draft Report, and the second entitled 

ñShunting scenarios of the Livraga switch 05ò) and on 04/10/2021 with representatives of 

ANSFISA. This document also takes into account what emerged during the aforementioned 

meetings and the comments transmitted by the aforementioned Bodies. 
 
 
 
 

2.2. Circumstances of the event 

 

2.2.1. Personnel involved 

 

On train 9595 were travelling the two Drivers, the Train Conductor and the Train Services 

Supervisor of the Trenitalia RU, three operators of the catering company Itinere and an on-board 

cleaner. 
 

2.2.2. Train and its composition 

 

The Trenitalia RU train departed from Milan as train 9595 and bound for Salerno on 06/02/2020 
consisted of 8 cars: 

- vehicle No 1:93 83 3400 121-2 I-TI (train head); 
- vehicle No 2:93 83 0400 221-6 I-TI 
- vehicle No 3:93 83 5400 321-3 I-TI 
- vehicle No 4:93 83 0400 421-2 I-TI  
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- vehicle No 5:93 83 0400 521-9 I-TI 
- vehicle No 6:93 83 6400 621-4 I-TI 
- vehicle No 7:93 83 0400 721-5 I-TI 
- vehicle No 8:93 83 4400 821-5 I-TI 

 

The train had the following characteristics: 

- type of composition ETR 1000 021; 

- braking mass 501 t; 

- % braking mass 145%; 

- maximum vehicle speed 300 km/h; 

- speed rank C; 

- length 202 m; 

- safety equipment ERTMS/ETCS Level 2 with STM/SCMT; 
- continuous travellers-type brake. 

 

The entire train is owned by Trenitalia S.p.A., which is also its keeper and SRM (Subject 
Responsible for Maintenance). From the train sheet (Figures 9/a and 9/b) and from the File line 82 
bis, section 6.1.2 FL (Figure 14) it can be deduced that the maximum speed allowed for the train on 
the section where the derailment occurred is 300 km/h and the line has braking degree Ia.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9/a - Train sheet 9595 of 06/02/2020: Milano C.le - Bivio/PC Melegnano route (source: Trenitalia)  
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Figure 9/a - Train sheet 9595 of 06/02/2020: Milano C.le - Bivio/PC Melegnano route (source: Trenitalia)  
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The train was prescribed the speed reductions (sheet M3) shown in Figure 10.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10 - Train 9595 slowdowns on 06/02/2020 (source: Trenitalia)  
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The technical prescriptions received by the train at the station of origin in Milano C.le (Mod. 
M40 no. 47 of 06/02/2020) are shown below (Figure 11).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11 - Technical prescriptions train 9595 (source: Trenitalia) 
 

 

2.2.3. Infrastructure and signalling system 

 

The train, which left Milano Centrale at 5:10 a.m. on 06/02/2020, after having regularly stopped 
at Milano Rogoredo, proceeded towards Reggio Emilia.  

The event took place on the Milano Rogoredo - Firenze Castello section.  
The line is electrified with electric traction at 25 kV ac from Bivio/PC Melegnano to Bivio 

Castelfranco Est and from Bologna C.le to Firenze Castello and electric traction at 3 kV dc from 

Milano Rogoredo to Bivio/PC Melegnano and from Bivio Castelfranco Est to Bologna C. le, 

equipped with an ETCS Level 2 system and operation is managed with a Central Manager from 

Milano Rogoredo to Bivio/PC Melegnano (Milano Greco Headquarters) and with a Central 

Operations Manager from Bivio/PC Melegnano to Firenze Castello (SCC - Bologna C.le 

Headquarters).  
The maximum speed allowed near PM Livraga, on the Bivio/PC Melegnano - Bivio Piacenza 

Ovest section for odd-numbered trains is 300 km/h (Figure 14).  
At km 166+756, where switch 05 is located, the initial point of the train's derailment, the track is 

straight and slightly uphill. Switch 05 is of type SO 8 with tg 0.074 with a movable point core, year 

of installation and activation 2008 (Figure 12).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 12 - Infrastructure equipment near the point of derailment (Source: DiGIFeMa) 

 

Recorded verbal communication between the signaller and the driver is permitted on the route.  
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Figure 13 - Single-line diagram of the HS/HC Torino - Milano - Napoli line (odd train direction) ï 
MI Rogoredo - FI Castello line section (source: File Line 82bis, RFI)  
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Figure 14 - Single-line diagram of the HS/HC Torino - Milano - Napoli line (odd train direction) ï 
MI Rogoredo - FI Castello line section (source: File Line 82bis, RFI)  
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Figure 15/a - Main diagram of the HS/HC Torino - Milano - Napoli line (odd train direction) 

Part 1 - (Source: File Line 82bis, RFI)  
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Figure 15/b - Main diagram of the HS/HC Torino - Milano - Napoli line (odd train direction) 

Part 1 - (Source: File Line 82bis, RFI)  
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2.2.4. Work performed at the site of the event 

 

On the section under examination, at the time of the event, no work was being carried out on the 

track or other parts of the infrastructure, but in the previous hours, during the period of night-time 
service interruption, the following work had been carried out, which later proved to be related to the 

accident 
- renewal of the three hydraulic actuators frame + core of switch 05; 
- renewal of the hydraulic actuator of the frame of switch 06;  
- renewal of the hydraulic actuator of the frame of switch 10. 

 

2.2.5. Activation of the railway emergency plan, public emergency services, police, medical 

services and the associated chain of events 
 

Following the derailment, the following chain of events concerning traffic was adopted:  
- 05:30 a.m.: train 9595 arrived at PM Livraga in Full Supervision status and stopped on the 

arrival route;  
- 05:32 a.m.: after several attempts to contact the on-board staff, the operations room was 

notified to divert the accompanying train 9601;  
- 05:36 a.m.: the National Operations Room advised of a probable diversion of train 9595;  
- 5:40 a.m.: Central Executive Movement Coordinator in Milan was notified to send help;  
- 5:41 a.m.: warnings were issued as per Territorial Production Department P SE 43.1.0:  

o alerted Available Operational Programming and Quality 

p alerted Available Territorial Production Department 
o alerted Polfer  
o notified company protection. 

Traffic was therefore interrupted on both directions of the Milan-Bologna HS line and diverted 
to the ñconventionalò line, with delays of up to 60 minutes.  
The emergency management following the accident therefore did not reveal any criticalities. The 

entire area and the train were placed under seizure by the Judicial Authority, which decreed its 

restitution on 12/02/2020, at the end of the surveys and technical investigations. 
 

 

2.3. Deaths, injuries, material damage 

 

2.3.1. Passengers and third parties, staff 

 

As a result of the event, the two train drivers died and 30 persons, including on-board personnel 
and passengers, were injured. 
 

2.3.2. Rolling Stock and Infrastructure 

 

Rolling stock and infrastructure suffered considerable damage.  
The railway undertaking incurred costs of approximately ú 1,915,000.00 for recovering and 

fixing the rolling stock alone.  
The damage to the rolling stock, the seat and the Electric Traction between the point of 

derailment and the point where the train stopped was quantified by the infrastructure manager at a 

total cost of approximately ú 8,211,190.00 as follows: 
- ú 4,844,490.00 for track structure; 
- ú 909,900.00 for Safety and Signalling Systems, Telecommunications, Light and Driving 

Force;   
- ú 586,100.00 for Electric Traction;   

ú 1,870,700.00 for Civil Engineering Works.  
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2.4. External Circumstances 

 
At the time of the accident the weather conditions and external visibility at night were good. 

 

3. Report of the investigation 
 

3.1. Summary of testimonies (respecting the protection of the identity of the persons 

concerned) 

 

The testimonies reported in this paragraph were given by the staff of the railway undertaking 
involved in the accident (§ 3.1.1. and § 3.1.2.) and by that of the infrastructure manager (§ 3.1.3.). 
 

 3.1.1. Train Conductor  

 

The Train Conductor stated that, after departing from Milano C.le, the train made a stop in 

Milano Rogoredo where a few travellers boarded, bringing the total number of passengers present 
to about 30, in addition to the Train Conductor and the Train Services Supervisor train crew and the 

catering team, consisting of three people plus a cleaner.  
After departing from Milano Rogoredo, once the scheduled announcements had been made and 

the few customers in Business had been checked, the Train Conductor went to the part of car no. 3 
where the Bar is located, to view and sign the digital list in the possession of the Brigade Chief, in 

the presence of the Train Services Supervisor. 
Suddenly, following a strong jolt of the car, he found himself on the ground and, remaining in a 

crouched position, he banged on various points of the Bar carriage until the train came to a 
complete halt. 

Reopening his eyes and ascertaining that he was not seriously injured, he got up again, trying to 

check the condition of the other people inside the car, which was completely dark. At the moment, 

he was unable to locate his equipment (triple key, tablet and GSM-R service phone) as well as the 

Train Services Supervisor, who, unable to find his service phone, asked for help from a passenger in 

the adjacent carriage, who provided his personal phone by activating the torch. Once the room was 

illuminated, the Train Services Supervisor' service phone was retrieved and some panels were 

noticed to be detached. A strong acrid smell was perceived in the air.  

After activating the information flow to the HS Operations Centre, he and the Train Services 

Supervisor walked through the entire train, starting from car no. 3 towards the rear, breaking the 

glass panes of the intercom doors that had remained closed to check the health of the travellers 

present. Most of them had managed to get off the train on their own initiative, while on board, 

inside car no. 8, the cleaner was lying on the ground with a sore leg. In the meantime, the Train 

Services Supervisor was continuously contacted by the Operations Room and the emergency 

services (Fire Brigade, National Health Service and Police).   
Once on the ground, he walked with the Train Services Supervisor towards the head of the train, 

noticing the inclined position of car no. 2 and realising that car no. 1 was missing.  
He then walked towards a group of passengers in a lay-by in the locality and noticed the 

presence of car no. 1 detached from the rest of the train.  
Once he reached the car with the Train Services Supervisor, he attempted to gain access to the 

driver's cab by trying to force the front window without success. In the meantime, emergency 
vehicles (Fire Brigade, Ambulances and Police) arrived.  
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After conferring with the intervening police and carrying out a quick count of those on the 

ground, he returned with the Train Services Supervisor and a policeman to car no. 3 to retrieve 
trolley bags and jackets in the compartment of the Train Conductor.  

He was then attended to by medical personnel together with the Train Services Supervisor, 
immediately after the aid had been given to the travellers.  

He boarded the Ambulance and made the appropriate statements to a policeman while awaiting 

transfer to hospital. Once transported to the hospital in Pavia, he was admitted to the emergency 
room. 

 

3.1.2. Train Services Supervisor  

 

After the departure of the train from Milan Central Station and the stop at Milano Rogoredo, after 
about 10 minutes, the Train Services Supervisor, who was in the bar area of car no. 3 with his back 

to the counter, felt a strong impact due to which he was thrown over the counter, ending up on the 
inside, where the operator administers the food. 

Immediately perceiving the seriousness of the event, he crouched down to wait for the train to 
stop, which happened shortly thereafter. 

He smelled an acrid odour in the air but was unaware of what had actually happened. In the 
collision he lost both telephones (personal and service) which he could not locate due to the 
darkness and the commotion caused by moving objects on board. 
In the same carriage were two food service operators and the Train Conductor, who were also in a 

state of shock.  
Noticing that in the intercom between cars no. 3 and no. 4, a traveller was using the torch on his 

phone, he asked if he could use this device to retrieve the mobile phones on board. He then managed 

to retrieve both his personal and service mobile phones, through which he immediately alerted the 

Operations Centre, giving the Train Conductor the opportunity to provide any further information he 

had at the time regarding the incident.  
He then decided to walk with the Train Conductor through the entire train, ñarmedò with a glass-

breaking hammer, from car no. 3 to car no. 8, finding only three passengers who needed help to get 

out of the train, while all the other passengers had already got out. In car no. 8, the only person in 

need of care at the time was found, a cleaner, lying on the ground in pain in one leg.  
He got out of car no. 8 and went, together with the Train Conductor, towards the head of the train 

in continuous telephone communication, through his service mobile phone, with the Operations 
Room, the Fire Brigade, the National Health Service and the Police.   

At the head of the train, he noticed that car no. 1 was missing and that car no. 2 was lying on its 
side.  

Once inside car no. 2, he checked that there was no one inside, after which he went, again with 

the Train Conductor, in search of car no. 1, which he found behind the building of PM Livraga, a 
long way from the rest of the train, which had remained between the tracks.  

After reaching car no. 1, completely in the dark, he tried to access it without success, trying to 
force the front window of the cab.  

In the meantime, help arrived.   
Together with the Train Conductor and a policeman, he then re-entered the train, in car no. 3, to 

retrieve luggage and coats in the compartment of the Train Conductor, after having broken the glass 
of the access door.  

He was then transported by ambulance to Lodi hospital and admitted to the ER. 

 

3.1.3. Inf rastructure maintenance staff and Central Operations Manager 

 

On the basis of the documentation acquired, the Committee did not deem it necessary to 
interview the infrastructure manager's staff, considering as sufficient the reconstruction elaborated   
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on the basis of the command log, the event log and the recordings of voice communications 

between the Central Operations Manager and the RFI maintenance staff, as described in paragraph 
4.2.2. 
 

 

3.2. Security Management System 

 

3.2.1. Organisational framework and methods for assigning and performing tasks 

 

The organisational model defined by the infrastructure manager is specified in Organisational 
Communication No. 390/AD ñOrganisational model for the governance of RFI's Integrated Safety 

Management Systemò (Level I document).  
Figure 16 shows the outline of the organisational model, consisting of documents establishing 

the security policy, roles and responsibilities of the company organisation (Level I), documents 

defining the system processes (Level II), documents defining the rules of the operational processes 
(Level III) and local operational rules (Level IV).  

The criteria for the risk control process are set out in the level II procedures RFI PSE 01 1 0 
ñHazard identification and risk assessmentò and RFI PSE 02 1 0 ñManagement of infrastructural, 

operational and organisational changesò.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 16 - Diagram of the organisational model for governing the Safety Management System (source: RFI SIGS M 2 
0) 

 

The RFI PSE 03 1 0 procedure ñInspections and investigations by RFI in the event of railway 
accidents or incidentsò (2nd level) provides the methods for the assignment and execution of 

investigations carried out by the Manager in the event of accidents or incidents.  
The organisational framework and the procedures for assigning and executing the tasks of the 

infrastructure manager's personnel in charge of maintenance are set out in Organisational Provision 

No. 192/AD of 29 December 2015 ñProduction Managementò and Operational Provision No. 

36/DPR of 29 December 2015 ñProduction Managementò, which came into force on 01.03.2016. 

The Operational Provision provides for the organisational and operational structure of the 

Territorial Production Department shown in Figure 17.  
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In turn, each territorial unit is organised according to the scheme shown in Figure 18, and the 

reference functions of the Territorial Unit are described in the Operational Provision, which is 
reproduced below in excerpt.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 17 - Organisational and operational structure of the Territorial Production Department (source: RFI)  
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Figure 18 - Organisational and operational structure of the Territorial Unit (source: RFI)  
 

1) PROGRAMMING AND CONTROL 
Activities:  

- Collaborating with the Central Department Maintenance Officer for the drafting of the 
Annual Planning documentation, identifying, on the basis of the proposals made by the 
competent structures, the ordinary and extraordinary maintenance operations to be 
implemented, presenting the priorities to the Territorial Unit Manager for subsequent 
consolidation;  

- taking care of the drafting of the quarterly and monthly ordinary and extraordinary 
maintenance schedules, providing for the issuance of the Work Orders and NTWs of 
the projects within its competence;  

- taking care of the scheduling of activities following the notifications made by the 
competent National/Territorial Diagnostic structure;  

- guaranteeing the optimisation of the use of human resources, means, materials and 
interruptions;  

- guaranteeing the procurement of materials for Ordinary Maintenance and internalised 
activities, on the basis of what is planned by Logistics;  

- monitoring maintenance performance in order to achieve company objectives;  
- seeing to the correct entry and updating of the company information system database 

regarding maintenance objects, work centre structures and capacities.  
2) WORK MANAGEMENT TECHNICIAN 

Activity:  
- Ensuring the executive management of maintenance and infrastructure renewal works 

entrusted to companies, in accordance with the laws and regulations and internal 
provisions  
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by directly carrying out Works Management activities or by providing the necessary 
cooperation to the persons in charge; 

- within the scope of the Works Management assignments entrusted:  
o providing for the verification of the works for the execution in a workmanlike 

manner, in compliance with the approved plans, the prescriptions of the contracts 
and the provisions issued by the Works Director;  

o see to the verification or carrying out of the basic layout of the works, the profiles 
of the ground and the technical surveys necessary for the handover of the works 
to the companies, pointing out any discrepancies and impediments and proposing 
the initiatives to be taken to remove them;  

o take care of the implementation of the preliminary initiatives for the delivery of 
the works, preparing the relevant minutes and proceeding for any suspensions, 
resumptions and extensions of the works;  

o carry out investigations and take the necessary initiatives to ensure the exact 
fulfilment by the contractor of all the obligations undertaken, promptly 
promoting the appropriate measures in the event of delays, irregularities or 
negligence; 

attend load tests (foundation soils, piles, load-bearing structures, etc.) and prepare 

the relevant minutes;  
o ascertain the regularity of registration documents by validating, during each on-

site visit, the measurements still accessible, dating and signing the documents 
themselves following the last registration;  

- act as the technical secretariat for the infrastructures of jurisdiction;  
- to collaborate with the competent structures in the drafting of the annual planning and 

quarterly programming;  
- prepare expenditure proposals for maintenance and renewal works to be carried out by 

means of a contractor;  
- collaborating with the Heritage, Expropriations and Crossings Operating Unit of the 

Civil Engineering Operating Unit in the activities connected with the protection and 
asset management of the assets under the Territorial Unit's jurisdiction;  

- guaranteeing the correct use of personnel and assigned resources.  
3) OPERATIONAL PROCESSES CONTROL NUCLEUS 

Activity :  
- Ensuring the performance of control activities at the Maintenance Work Centres of the 

Territorial Production Department;  
- guaranteeing the performance of infrastructure control and supervision activities, 

provided for by the standards, scheduled or specifically requested;  
- providing support during internal or external audits, enquiries and investigations;  
- taking part in Internal Inspection Visits and Investigation Committees relating to 

operating accidents and abnormalities; providing support, where necessary and taking 
into account the different specialisations, to the Maintenance Units of the Territorial 
Production Departments with regard to the typical activities of work sites; providing 
support to the Maintenance Units of the Territorial Production Departments for: 

o the assessment of the skills of operational staff, 
o the identification of training needs,  
o the carrying out of training activities aimed at maintaining skills.  

4) MAINTENANCE UNIT 

(Responsible role: Head of Maintenance Unit ï Head of Working Centre) 
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- Ensuring the maintenance of the infrastructure of jurisdiction and the relevant 
supervision obligations, aimed at the safety and regularity of train movements and the 
protection of railway assets, in compliance with laws, regulations and internal 
provisions;  

- guaranteeing the execution of the scheduled activities and the scheduling of works in 
the maintenance information system, assigning the necessary loads to the staff, also 
ensuring that the activities are accounted for via the information system;  

- ensuring the correct use of the assigned staff, means of work, transport and 
equipment/materials and their efficiency;  

- guaranteeing the issue of non-schedulable Work Orders, the opening of failure notices 
in the maintenance information system and the data entered therein; guaranteeing the 
activities relating to the management of emergency response (manpower, means and 
materials) and more specifically:  

o imposing the necessary traffic restrictions or speed reductions in the event of actual 

or potentially dangerous situations, also providing for their termination;  
o intervening when necessary and in any case in the event of abnormalities or 

operating accidents, in order to ensure the restoration of the infrastructure and the 
rapid resumption of traffic;  

o providing for the detection of the first elements that may be useful for ascertaining 

responsibility for operating incidents and abnormalities; o ensuring the 
implementation of the activities and tasks envisaged by current legislation on 
safety, accident prevention and hygiene at work;  

- ensuring the organisation of worksite protection;  
- ensuring the correct management of waste in compliance with the regulations in force 

and the regular keeping of loading and unloading registers;  
- taking part, if appointed, in committees for the modification and activation of the 

plants; ensuring that the Maintenance Unit personnel have the requisites required to 
perform the functions entrusted to them, have complete knowledge of the plants they 
are responsible for and of the occupational safety and environmental regulations, 
organising appropriate training meetings;  

- guaranteeing the regular execution of the work carried out by the employees;  
- guaranteeing the technical assessment of the work carried out, the identification of 

discarded and used equipment that can be serviced/to be serviced, ensuring that it is 
properly stored in accordance with the provisions in force and the physical/accounting 
alignment of its stocks; 

 

Territorial Unit 

Maintenance Unit 

Works Site Specialist 

Activities:  
- Providing for the execution in a workmanlike manner of the works carried out with 

railway personnel within the jurisdiction of the Maintenance Unit;  
- Providing for the organisation of the work sites, organising the availability of 

resources, means and materials; taking care of the weekly allocation of resources, also 
checking the correct accounting of the activities, using the maintenance information 
system; providing for the coordination of the internalised works that require the 
amalgamation of several teams;  
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- provide for the adoption of the necessary precautions in order to safeguard the 
movement of trains and safety in the execution of works, including those under 
contract;  

- with reference to the plants of jurisdiction and with regard to the works to be carried 
out, provide for:  

o the drafting of briefing and coordination minutes; 

o make available, where not managed in the system, the technical documentation; 

- participate, if appointed, in the plant modification and activation committees;  
- take care of the issue of non-programmable Work Orders, the opening of failure notices 

in the maintenance information system and the data entered therein. 
 

Territorial Unit 

Safety and Signalling Systems Maintenance Unit 

Multistation Control System Specialist 

Activities:  
- Providing for the perfect execution of works carried out with railway personnel within 

the jurisdiction of the Maintenance Unit;  
- seeing to the organisation of the work sites, organising the availability of resources, 

means and materials;  
- taking care of the weekly allocation of resources, also checking the correct accounting 

of the activities, using the maintenance information system;  
- ensure that the necessary precautions are taken to safeguard the movement of trains and 

safety in the execution of works, also under contract;  
- with reference to the plants of jurisdiction and with respect to the works to be 

implemented, provide for:  
o the drafting of briefing and coordination minutes; 

o make available, where not managed in the system, the technical documentation; 

- participate, if appointed, in the plant modification and activation committees;  
- take care of the issue of non-programmable Work Orders, the opening of failure notices 

in the maintenance information system and the data entered therein.  
 

Extract of Operating Provision No. 36/DPR of 29 December 2015 "Production Department" (source: RFI) 

 

The Milano ï Bologna HS line falls within the scope of the Territorial Unit Emilia of the 
Territorial Production Department of Bologna and is articulated according to the diagram below 
(Figure 19).  
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Organisational and operational structure of the Territorial Unit Emilia (source: RFI) 
 

 

3.2.2. Personnel requirements and guarantee of their application 

 

Infrastructure Manager  
The RFI Production Department oversees and monitors the process of acquiring and maintaining the 

competences of its personnel working in Safety Activities provided for by Annex C of the ANSF Decree 

No. 4/2012 ñRules for the qualification of personnel employed in railway traffic safety activitiesò, 

through the issuance of specific level III procedures called SAMAC (Systems for Acquiring and 

Maintaining Competences). These documents, which are an integral part of RFI's Safety Management 

System, define: the roles, operating contexts and training programmes necessary for the acquisition of 

the skills required to carry out safety activities, as well as the procedures for issuing individual safety 

authorisations and professional qualifications and the maintenance of their validity over time.  
The granting of a security authorisation requires the possession of specific physical and 

professional requirements:  
- the possession of specific physical and psychological (where applicable) and toxicological 

prerequisites;  
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- participation in the specific qualifying course, normally divided into three different training 

phases (theory, training and apprenticeship) and three related examination sessions to assess the 
skills acquired in ñknowingò, ñknowing how to doò and ñknowing how to beò.  

Completion of all the training phases and maintenance of the physical requirements allows the 
issuance of the qualification (Abilitazione). Below is a summary of the training pathway for the 

acquisition of safety qualifications in RFI (Figure 20).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 20 - Outline of the training course for the acquisition of security qualifications in RFI (source: RFI) 

 

Following the acquisition of the entitlement, the agent is entered into a process of maintaining 
the skills acquired.  

The holder of the authorisations, in RFI, corresponds to the Head of the Production Unit, who is 
responsible for guaranteeing the maintenance of personnel authorisations/qualifications if the 

requirements for their issue remain in force.  
In particular, the authorisation remains valid over time if the following requirements are met:  
- specific health aptitude for the qualification role (medical examinations with varying 
frequencies depending on the qualifications possessed and age);  
- exercise of the role (performance of the work activities covered by the qualification); 

- maintenance of skills (attendance at refresher courses).  
The loss of even one of the prerequisites results in immediate termination of employment on the 

role and suspension of the licence. The holder of the licence is assisted by the Head of the User 

Work Centre in verifying the above-mentioned requirements.  
The courses useful for the issue of enabling certifications as per the IIIrd level procedures 

mentioned above and the relative examination sessions are carried out exclusively by Instructors 

and Examiners certified respectively in compliance with ANSF Decree No. 14/2009 ñRules for the 
Recognition of Instructors and Examiners of personnel carrying out safety activitiesò.  

Within the scope of the 3rd level procedures regulating the qualification process in RFI, the RFI 

procedure DPR SIGS PO 10 1 1 of 1/4/2014 ñMaintenance qualification system - Professional 

qualification system for personnel involved in maintenance and safety activities of railway trafficò 

implements the provisions of ANSF Decree No. 4/2012 for the specific competences of the 

maintenance specialist areas. This document describes in detail the procedures for the acquisition of 

the authorisations (and relative professional qualifications) also for the Safety and Signalling 

Installations area, with the relative roles and operating contexts,  
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programmes, minimum times and prerequisites for the acquisition of the qualifications.  
The procedure, for the IS specialist area, defines three safety roles functional to the skills 

possessed:  
1. Infrastructure Maintenance Operator 

2. Safety and Signalling Systems Maintenance technician 

3. Safety and Signalling Systems Activator   
The following (Figure 21) shows the planned pathway for obtaining the qualifications held by 

the Security and Signalling Installations operators.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Maintenance technician 1  
Maintenance technician 2  
Maintenance technician 3  
Maintenance technician 4  
Maintenance technician 5  

 
 
 
 

Figure 21 - Outline of the training course for the acquisition of safety skills in RFI (Source: RFI) 

 

The analysis shows that all five operators possessed the necessary skills to collaborate in the 
performance of the planned work activity. Three agents also had a high level of qualification for the 

safety activities to be carried out on the section affected by the event.  
The personnel of the UMIS AV Piacenza Maintenance Unit of RFI (Territorial Production 

Department of Bologna), who operated on the section where the accident occurred, possessed the 
qualifications and underwent the competence maintenance activities indicated in Table 1. 

 

Table 1 - Qualifications acquired and maintenance of skills of RFI maintainers (source: RFI) 
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To complete the enabling framework, the number of hours of professional refresher courses 

carried out for each agent in 2019 (minimum 7.6 h/year) is also shown below. 
 

Table 2 - Professional refresher courses carried out by RFI's maintenance staff (source: RFI) 
 

 

 

 

 

 

 

 

 

 

Railway Undertaking  
The documentation provided by the railway undertaking shows that the drivers of train 9595 were 
qualified to drive ETR1000 rolling stock on the Milan - Naples HS (Figures 22 and 23) and had 

undergone training and skills maintenance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 22 - Extract from the complementary certificate of driver 1 (source: Trenitalia)  
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Figure 23 - Extract from the complementary certificate of driver 2 (source: Trenitalia) 

 

Section 2 of the ñInstructor's Agendasò of the two drivers (source: Trenitalia) shows the 
activities and skills checked (chronological list of activities, escorts/escorting, examination of 

recordings of driving events, sessions at the SIDAC) from which no critical elements emerge.  
Similarly, for the train Crew on duty (Train Conductor and Train Services Supervisor), the 

documentation viewed attests to their suitability for accompanying trains, in compliance with the 
provisions of the Organisational Communication for the Safety Certificate (COCS 55) of Trenitalia, 

which acquires the prescriptions of ANSF decree No. 4/2012 and specifies that in order to maintain 
the aforementioned skills, the accompanying personnel must undergo continuous training processes. 

 

From what we have been able to ascertain, therefore, the staff of the infrastructure manager and 

that of the railway undertaking appear to have undergone the required training courses, to be in 
possession of the qualifications and to have undergone competence maintenance activities. 
 

 

3.2.3. Modalities of the internal controls and checks and their results 

 

On the date of the event, the internal controls and verifications implemented by the infrastructure 

manager followed the indications of the Document of RFI SpA ñThe control system of the 

Production Department. Monitoring, Audit and Improvementò DP R P 02 1 3 (Level III Document) 

dated 23/12/2019, in force since 16/01/2020, which transposes the principles and criteria established 

in the Level II documents of RFI's Safety Management System by defining the responsibilities and 

methods of implementation of the Production Management's control system on the processes 

required for the safe operation of the railway infrastructure. To date, the document has been updated 

to version DPR P 02 1 4 of 13/01/2021.  
In a nutshell, the document provided for several levels for the periodic control of processes (for 

details, see § II.5):  
- Management Committee (CODIR); 

- Territorial Committee on Production Trends of Territorial Production Department 

(CoTAP DTP); 

- Territorial Production Trend Committee of Territorial Unit (CoTAP UT);  
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The Management Review is then the summary document that collects the information related to 

all the areas of the management system, in particular the performance analysis, the objectives, the 
indicators, the audits and any other element related to the functioning of the Integrated Safety 

Management System, in order to give evidence of the state of adequacy and effectiveness of the 
Integrated Safety Management System.  

In the IV level document ñReview of the Bologna 2020 Territorial Production Department 
Management (ref. year 2019)ò of RFI SpA of 30.04.2020, the objectives related to safety are 

indicated, which consist in aiming at zero operating accidents, accidents at work and environmental 
impact.   
 

3.2.4. Interface between the various parties operating on the infrastructure 

 

The ñinterfaceò procedures applied by the different stakeholders (railway undertaking and 
infrastructure manager) are outlined below. 

 

Article 8 of Italian Legislative Decree No. 50 of 14 May 2019, Implementation of Directive 
2016/798 of the European Parliament and of the Council of 11 May 2016 on railway safety, 

provides - inter alia - the following:  
1. Infrastructure managers and railway undertakings shall develop their safety management 

systems (SMS) in order to ensure that the railway system achieves at least the Train Services 
Supervisors, complies with the safety requirements contained in the TSIs and that the relevant 

elements of the CSMs and national rules are applied.  
2. The safety management system (SMS) shall be documented in all its relevant elements and 

shall describe, in particular, the allocation of responsibilities within the organisation of the 
infrastructure manager or the railway undertaking. [é]  

In addition, there must be a clear commitment to the consistent application of knowledge and 
methods for human factor risk assessment. [é]  

3. The safety management system consists of the following essential elements: 

[é]  
f) planning of personnel training and systems to ensure that personnel maintain their 

competence and that tasks are performed in accordance with it, including provisions for physical 
and psychological fitness;  
[é]  
8. The safety management system of each infrastructure manager shall take into account the 

effects of the activities carried out on the network by the various railway undertakings and shall 
enable railway undertakings to operate in accordance with the TSIs as well as national rules and 
conditions laid down in their safety certificates. 

 

The Commission's Delegated Regulation (EU) 2018/762 establishes Common Safety Methods 
(CSM) relating to the requirements of the safety management system in accordance with Directive 

(EU) 2016/798 of the European Parliament and of the Council.  
Annexes I and II  ñRequirements of the safety management system with regard to railway 

undertakings/infrastructure managersò provide, inter alia, that:  
3. PLANNING 

3.1. Actions to address risks 

3.1.1.1. The organisation shall:  
a) identify and analyse all operational, organisational and technical risks relevant to the character 

and scale of the organisation. These risks shall include those arising from human and organisational 

factors, such as workload, work design, fatigue or adequacy of procedures, and from the activities of 

other interested parties (see 1. Background of the organisation); 

[é]  
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e) recognise the need to collaborate with other stakeholders (such as railway undertakings, 
infrastructure managers, manufacturers, maintenance providers, subjects in charge of 

maintenance, railway vehicle keepers, service providers and procurement entities), where 

appropriate, on shared risks and the implementation of appropriate safety measures.  
[é] 

4. SUPPORT 

4.6. Integration of human and organisational factors  
4.6.1. The organisation shall demonstrate that it has a systematic method for integrating human 

and organisational factors within the safety management system. This method shall: a) include the 

use of experts and the use of recognised methods from the field of human and organisational factors; 

b) address the risks associated with the design and use of equipment, tasks, working conditions and 

organisational measures taking into account human capabilities and their associated limitations and 

their influence on human performance. 

 

The ñGuidelines for the design and implementation of a Safety Management System in the 
railway sectorò, published by the European Railway Agency in 2010, on the subject of ñRisk 

Assessmentò, state that (paragraph 7.2):  
The risk could affect basically three areas: finances, time and quality. Safety risks in the form of 

hazardous events could occur in all three areas, which could be related to technical systems, 
human factors or organisational factors.  

The responsibility for the safe operation of the railway system and the control of associated risks 
lies with the infrastructure manager and the railway undertakings and obliges them to take the 
necessary control measures and to apply national safety rules and standards.  

To this end, risk management (consisting of the overall process of risk analysis and assessment) 
is a key element for the effectiveness of any SMS. 
 

3.3. Rules and Regulations 

 

3.3.1. Relevant Community and national rules and regulations 

 

The main national regulations governing railway safety relating to the event in question are 
listed below.  

- Presidential Decree No. 753 of 11 July 1980 ñNew rules on police, safety and regulation of 
the operation of railways and other transport servicesò, which applies to the entire 
national railway system;  

- Ministerial Decree No. 138-T of 31 October 2000: Deed of Concession to the National 
Infrastructure Manager;  

- Italian Legislative Decree No. 188 of 8 July 2003, transposition of Directives 2001/12/EC, 
2001/13/EC and 2001/14/EC;  

- Italian Legislative Decree No. 162 of 10 August 2007, ñImplementation of Directives 
2004/49/EC and 2004/51/EC on the safety and development of the Community's 
railwaysò;  

- Italian Legislative Decree No. 50 of 14 May 2019, ñImplementation of Directive 2016/798 of the 
European Parliament and of the Council of 11 May 2016 on railway safetyò;  

- Italian Legislative Decree No. 57 of 14 May 2019, ñImplementation of Directive 2016/797 of 
the European Parliament and of the Council of 11 May 2016 on the interoperability of 
the rail system of the European Union (recast)ò.  

- ANSF Decree No. 4/2012 of 9/08/2012 ñRegulations for railway trafficò.  
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3.3.2. Other regulations (operating rules, local instructions, staff requirements, maintenance 

requirements and applicable standards) 

 

Infrastructure manager 
- Integrated Safety Management System Manual RFI SIGS M 2 0 dated 25/09/2015  
- Manual of the Safety Management System for the Traffic of Trains and Railway Operations 

RFI SGS M 2 0 dated 11/04/2017  
- Regulations for the Circulation of Trains of RFI SpA (Updated by ANSF decree No. 

12/2009)  
- Instruction for the Protection of Yards Operating on the National Railway Infrastructure 

(1986 Edition - reprinted 2014)  
- Instruction for the service of switches in use on the National Railway Infrastructure (1994 

edition, reprinted 2019)  
- Amendments to the Instruction for the Operation of the Central Computerized Multistation 

Apparatus (ACCM) of the High Speed/High Capacity (HS/HC) Milan - Florence line 
equipped with ERTMS/ETCS L2  

- Instruction for verifications that must precede the activation of signalling installations (IS 46 
- 1971 edition)  

- ACC/ACCM installations - Verification, activation and operational modification procedures 
(RFI DTC STS ST PR PC00 002 A)  

- Operation and Maintenance Manual for the Hydraulic Subsystem (RFI DTC STS SS TB EN 
IS 1 166 C - rev. C of 23/09/2014; ALSTOM G425015013 T - rev. 6 of 24/02/2014) 
6 Hydraulic manoeuvring subsystem - Technical Specification (ALSTOM G425015011R - 

rev. 6 of 24/02/2014)  
- Technical standards for the supply and testing of mechanical and electromechanical 

equipment for safety and signalling installations (IS 715 - 1991 edition)  
- Type and Acceptance Tests for electronic and electromechanical equipment for safety and 

signalling installations (DI TCSS ST IS 00 402 A)  
- Hydraulic system ñManufacturing and Control Planò (ALSTOM A-0000086016 - rev. B of 

01/02/2018)  
- Hydraulic operating subsystem ñSingle fault management procedureò (ALSTOM 

G41304700AK - rev. 1 of 24/01/2013)  
- Principle diagram of simple hydraulic switch tg. 0.074 without accumulation for HS/HC 

application (RFI DT 04-2008 - ANSALDO SIGNAL S00A.A39001.602.01I)  
- Procedure for the technical approval of products (DI TC PS ORG 002 A - rev. A of 

06/12/1999)  
- Management operating procedure ñRequirements for the management of supplies of 

materials carried out under quality assuranceò (RFI DPR PD ORG 020 A - rev. A of 
30/10/2015)  

- Operating procedure ñReplacement of hydraulic switch partsò (RFI MOL TDS22050 C IS 
Ed. 0 - rev. A of 22/10/2014). 

 

Railway undertaking 
- Maintenance Plan ETR1000 V300Zefiro, dated 11/06/2018, Bombardier - Hitachi  
- Manual of Trades Conduct, Manual of Trades ñOperating Rules for Technological 

Equipmentò  
- DEIF 13.3 of 2/05/2017 ñ"Management of situations related to operational incidents and 

assistance to customers and train crewò  
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- CO (Organisational Communication) No. 281.5/DPI dated 31/07/2019 ñRescue system: 
management of rescue vehicles for the recovery of rolling stock and clearing of the railway 
infrastructure of the RFI Managerò. 

 

3.4. Operation of rolling stock and technical installations 

 

3.4.1. Signalling and command-control system, recording by automatic recording equipment 

 

Trenitalia train 9595, departing from Milano C.le at 5:10 a.m. with destination Salerno, was the 
first train of the day to pass near Livraga PM, on the HS/HC Milano-Bologna line, and the wrong 

position of switch 05 caused it to go off track. 
 

 

3.4.2. Infrastructure 

 

As mentioned in Section 2.2.3, the line is electrified with 25 kV ac electric traction from 
Bivio/PC Melegnano to Bivio Castelfranco Est and from Bologna C.le to Firenze Castello and 3 kV 
dc electric traction from Milano Rogoredo to Bivio/PC Melegnano and from Bivio Castelfranco Est 
to Bologna C. le, equipped with an ETCS Level 2 system and operation is managed with a Central 
Manager from Milano Rogoredo to Bivio/PC Melegnano (Milano Greco Headquarters) and with a 
Central Operations Manager from Bivio/PC Melegnano to Firenze Castello (SCC - Bologna C.le 
Headquarters).  

The maximum speed permitted near PM Livraga, on the Bivio/PC Melegnano - Bivio Piacenza 
Ovest section for odd-numbered trains is 300 km/h. 
 

3.4.2.1. Periodic checks on the infrastructure 
 

The infrastructure manager has submitted the line maintenance plan for review. The scheduled 
checking activities are shown in Table 3.  

The planned frequencies for the various scheduled control activities on the line are shown in 
Table 4. 

 

Table 3 - Extract from the cyclic maintenance plan Safety and Signalling Systems HS/HC Bologna-
Milano line - PM Livraga Period 01/01/2019-29/02/2020  

 
Descrizione Sede Tecnica Descrizione Sede Tecnica 

Data prevista fine Data effettiva 
 

esecuzione fine esecuzione     

      

 Manut. Mensile dev. a   
31/01/2019 07/01/2019  manovra oleod. SO1   

     
      

 Manut. Mensile dev. a   
28/02/2019 05/02/2019  manovra oleod. SO1   

     
      

 Manut. Trimestrale dev. a   
31/03/2019 01/03/2019  manovra oleod. SO1   

     
      

 Manut. Mensile dev. a   
30/04/2019 06/04/2019  

manovra oleod. SO1 LO9121-BC-BC01-DEV-D03-MD1 manovre oleodinamiche    

 Manut. Mensile dev. a LO9121-BC-BC01-DEV-D02-MD1 dev. tg 0,074 
31/05/2019 07/05/2019  manovra oleod. SO1 LO9121-BC-BC02-DEV-D03-MD1  

    
  

LO9121-BC-BC02-DEV-D02-MD1 dev. n. 05 - 06 - 09 -10 
  

 Manut. Annuale dev. a 
30/06/2019 25/06/2019  manovra oleod. SO1   

     
      

 Manut. Mensile dev. a   
31/07/2019 01/07/2019  manovra oleod. SO1   

     
      

 Manut. Mensile dev. a   
31/08/2019 02/08/2019  manovra oleod. SO1   

     
      

 Manut. Trimestrale dev. a   
30/09/2019 03/09/2019  manovra oleod. SO1   
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Descrizione Sede Tecnica Descrizione Sede Tecnica 

Data prevista fine Data effettiva 
 

esecuzione fine esecuzione     

 

Manut. Mensile dev. a 
  

31/10/2019 01/10/2019 

 

    
 manovra oleod. SO1    

      
       

 Manut. Semestrale dev. a   
30/11/2019 20/11/2019 

 
 manovra oleod. SO1    

      
       

 Manut. Mensile dev. a   
31/12/2019 10/12/2019 

 
 manovra oleod. SO1    

      
       

 Manut. Mensile dev. a   
20/01/2020 14/01/2020 

 
 manovra oleod. SO1    

      
       

 Manut. Mensile dev. a   
29/02/2020 25/02/2020 

 
 manovra oleod. SO1    

      
       

 Manut. Mensile dev. a   
31/01/2019 08/01/2019 

 
 manovra oleod. SO5    
      
       

 Manut. Mensile dev. a   
28/02/2019 04/02/2019 

 
 manovra oleod. SO5    

      
       

 Manut. Trimestrale dev. a   
31/03/2019 01/03/2019 

 
 manovra oleod. SO5    
      
       

 Manut. Mensile dev. a   
30/04/2019 05/04/2019 

 
 manovra oleod. SO5    
      
       

 Manut. Mensile dev. a   
31/05/2019 07/05/2019 

 
 manovra oleod. SO5    

      
       

 Manut. Annuale dev. a   
30/06/2019 25/06/2019 

 
 manovra oleod. SO5    

      
       

 Manut. Mensile dev. a LO9121-BC-BC02-DEV-D04-MD1 manovre oleodinamiche dev. 
31/07/2019 02/07/2019 

 
 

manovra oleod. SO5 LO9121-BC-BC02-DEV-D01-MD1 tg 0,022 
 

    

 Manut. Mensile dev. a LO9121-BC-BC01-DEV-D04-MD1  
31/08/2019 01/08/2019 

 
 manovra oleod. SO5 LO9121-BC-BC01-DEV-D01-MD1 dev n. 01 - 02 - 03 ς 04  
    
       

 Manut. Trimestrale dev. a   
30/09/2019 03/09/2019 

 
 manovra oleod. SO5    

      
       

 Manut. Mensile dev. a   
31/10/2019 30/09/2019 

 
 

manovra oleod. SO5 
   

      
       

 Manut. Semestrale dev. a   
30/11/2019 13/11/2019 

 
 

manovra oleod. SO5 
   

      
       

 Manut. Mensile dev. a   
31/12/2019 09/12/2019 

 
 manovra oleod. SO5    

      
       

 Manut. Mensile dev. a   
20/01/2020 13/01/2020 

 
 manovra oleod. SO5    

      
       

 Manut. Mensile dev. a   
29/02/2020 25/02/2020 

 
 manovra oleod. SO5    

      
       

  LO9121-BC-BC01-CDB-C01     
  LO9121-BC-BC01-CDB-C02     

  LO9121-BC-BC01-CDB-C03 
cdb su BC 

   
  LO9121-BC-BC01-CDB-C04    
      

 LO9121-BC - Verifica annuale LO9121-BC-BC01-CDB-C05 
cdb n. 110 - 111 - 302 - 151 - 31/03/2019 19/03/2019 

 
 

CDB AF su Binari di Corsa LO9121-BC-BC02-CDB-C01 
 

 150 - 160 - 161 - 303 - 121 ς    

  LO9121-BC-BC02-CDB-C02    

  120    

  LO9121-BC-BC02-CDB-C03    

      

  LO9121-BC-BC02-CDB-C04     

  LO9121-BC-BC02-CDB-C05     
       

  LO9121-AB-AB01-CDB-C01     
  LO9121-AB-AB01-CDB-C02 cdb su AB    

 Verifica annuale CDB AF su LO9121-AB-AB01-CDB-C03  
31/03/2019 15/03/2019 

 
 altri Binari LO9121-AB-AB02-CDB-C01 cdb n. 112 - 301 - 152 - 162 -  

    

  LO9121-AB-AB02-CDB-C02 304 ς 122    

  LO9121-AB-AB02-CDB-C03     
       

  LO9121-AB-AB01-DEV-D01-MD1 
manovre dev. tg 0,074 

   
 Man. Annuale dev. P80/L90 LO9121-AB-AB01-DEV-D03-MD1    

  30/06/2019 05/06/2019  

 intall. mecc. diagn. LO9121-AB-AB02-DEV-D01-MD1   

 dev. n. 08 - 07 - 12 - 11    

  LO9121-AB-AB02-DEV-D02-MD1    
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Descrizione Sede Tecnica Descrizione Sede Tecnica 
Data prevista fine Data effettiva 

esecuzione fine esecuzione    

Man. Semestrale dev. 

  

30/11/2019 07/11/2019 

 

   
P80/L90 intall. mecc. diagn.    

     

      
Man. dev. Manovra a mano 

LO9121-AB-AB01-DEV-D02 dev n. 101a 30/06/2019 05/06/2019 
 

tirant. a ganci  

     
      

 LO9121-AF-AF01-DEV-D01     
 LO9121-AF-AF01-DEV-D02     

 LO9121-AF-AF01-DEV-D03     

Man. dev. Manovra a mano 
LO9121-AF-AF05-DEV-D01 

dev. n. 101b - 205 - 208 - 201 - 
   

LO9121-AF-AF05-DEV-D02 30/06/2019 28/06/2019  

tirant. a ganci 206 - 202 - 203 - 204 - 207  

LO9121-AF-AF07-DEV-D01    

     

 LO9121-AF-AF07-DEV-D02     

 LO9121-AF-AF07-DEV-D03     

 LO9121-AF-AF08-DEV-D01     
      

 

 

Table 4 - Summary of the maintenance plan cycles ca IS HS/HC Bologna-Milan line - PM Livraga loc 

Tipologia Attività  Periodicità 
   

 MN-Manut. dev. manovra oleod. SO1 mensile 
   

Manut. dev. a manovra oleod. SO1 
TR-Manut. dev. manovra oleod. SO1 trimestrale 

  

SM-Manut. dev. manovra oleod. SO1 semestrale  
   

 AN-Manut. dev. manovra oleod. SO1 annuale 
   

 MN - Manut. dev. manovra oleod. SO5 mensile 
   

Manut. dev. a manovra oleod. SO5 
TR - Manut. dev. manovra oleod. SO5 trimestrale 

  

SM - Manut. dev. manovra oleod. SO5 semestrale  
   

 AN - Manut. dev. manovra oleod. SO5 annuale 
   

Man. dev. P80/L90 intall. mecc. diagn. 
SM-Man. dev. P80/L90 intall. mecc. diag semestrale 

  

AN-Man. dev. P80/L90 intall. mecc. diag annuale  
   

Man. dev. Manovra a mano tirant. a ganci AN-Man. dev. Man. a mano con tir. ganci annuale 
   

Verifica annuale CDB AF AN-Verifica CDB AF diagnos. Comp. annuale 
   

 

 

3.4.2.2. Checks on the infrastructure following the accident 
 

The checks carried out on the infrastructure following the accident, in which the Committee took 
part, were described in section 2.1.2. 
 

 

3.4.3. Communication equipment 

 

As far as communication equipment is concerned, the railway line is covered by the GSM-R 
system and all station and driving personnel are equipped with mobile telephones operating on the 

same GSM-R network.  
Service communications following the derailment were carried out with service mobile phones.  
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3.4.4. Rolling stock, recording by automatic recording equipment 

 

The Investigation Committee, considering the dynamics of the accident and the causes that 

determined it, described in detail in § 4.2, did not deem it necessary to acquire the DIS equipment 
and related recordings seized by the Judicial Authority immediately after the event.  

It was not possible to take a reading of the Electronic Tachograph Zone because the DISW 
system, on the basis of what was reported by the railway undertaking, reports the zone of a shunting 

movement carried out from Milano Martesana to Milano Centrale (recording start at 23:20:46 of 

05/02/2020, recording end at 04:48:47 of 06/02/2020) as the last unloading.  
The last contact with the ground diagnostic room of the ETR 1000 021, recorded at 05:30:20 on 

06/02/2020, a few moments before the train wreck, revealed that the train was proceeding at a 

speed of 298 km/h (Figure 24).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 24 - Last contact with the diagnostic ground server of ETR 1000 021 (source: Trenitalia) 
 

 

3.4.4.1. Periodic checks on rolling stock 

 

The ETR 1000.21 train, which left the IMC AV of Milan at 23:36 of 05/02/2020 to run 
commercial service no. 9595 the following day, had regularly carried out the scheduled 

maintenance operations in compliance with the km and time schedules set out in the current 
Maintenance Plan.  

The notices that, as of 06/02/2020, were open and postponed (by IW28) concerned items of 
furniture/decorating to be replaced or restored.  

Based on the information provided by the railway undertaking, the maintenance history of the 
trainset is summarised below (Figure 25).  

From RSMS there are no anomalies or salt replacements relating to DM1 (train head) after 
maintenance R1.  
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Figure 25 - Train maintenance history (source: Trenitalia) 

I0 - 1st Level Scheduled Maintenance - Visual Inspections (step 14,000 km) 

F1 - 1st Level Scheduled Maintenance - Checks and interventions (step 42,000 km) 

F3 - 1st Level Scheduled Maintenance - Checks and servicing (step 250,000 km) 
F4 ï 1st Level Scheduled Maintenance - Checks and servicing (step 500,000 km)  
R1 ï 2nd Level Scheduled Maintenance - General overhaul type 1 (step 1,250,00 km) 

84k ï 1st Level maintenance intervention to be carried out at every second F1 (step 84,000 km)  

 

There were no alarms of any kind prior to the incident from the Teledia download.  
In the hours before departure, the following self-tests were carried out correctly: DNRA (locked 

axle), HABD (hot axle boxes), IMS (serpentine), Brake and General Piping seal. 
 

 

3.5. Documentation of the operating system 

 

3.5.1. Measures taken by traffic control and signalling staff 

 

The Central Operations Manager (DCO) of Bologna, having become aware of an abnormality 
after the passage of train 9595 due to the loss of control of the switches near PM Livraga, at 5:36 

a.m. informed the Central Operations Manager of train 9601 that it had been diverted onto the 
ñhistoricalò line; at 5:53 a.m., the Central Operations Manager of train 9907 was also informed that 

it had been diverted onto the ñhistoricalò line, as well as for all trains of the odd-numbered block, 

as communicated to the DM of Piacenza at 5:39 a.m.  
In the meantime, the officers of the UMIS AV Piacenza intervening during the night were also 

informed by the Central Operations Manager that train 9595 had been diverted at Livraga and that 
there was no other news on the matter at the moment, since the Driver and Train Conductor were 

still unaccounted for. 
 

3.5.2. Exchange of verbal messages in relation to the event 

 

For the record. 

 

3.5.3. Measures taken to protect and safeguard the site of the accident 

 

The railway line and the entire train involved in the accident were placed under seizure by the 
Public Prosecutor's Office at the Court of Lodi. 
 

3.6. Man-machine-organisation interface 

 

3.6.1. Working time of the personnel involved 

 

The shifts worked by the drivers of train 9595 on the days of the week preceding the date of the 
event were examined.  

The shifts were analysed by calculating two indicators: Fatigue and Risk Index (FRI), one 
related to fatigue and the other related to risk.  
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The Fatigue Index is calculated by assigning a score ranging from 0 to 100 and represents the 

average probability, expressed in perceptions, of having high levels of sleepiness. A value of 20.7% 
corresponds to the average value achieved in studies of people working 12-hour shifts on a 2-day, 

2-nights, 4-rest schedule in the railway industry.  
Similarly, a Risk Index of 1 indicates the average accident/error risk achieved in studies of 

people working 12-hour shifts on a 2-day, 2-nights and 4-rest schedule in the rail sector. 
Consequently, a risk score of 2 can be interpreted as a doubling of the risk on this particular shift 

schedule.  
The indicators were calculated using the Fatigue Index Calculator (© Crown Copyright 2005), a 

methodology proposed by The Health and Safety Executive (HSE).  
This analysis makes it possible to assess the workloads to which workers are subjected and was used 

to make a rough estimate of the fatigue and risk indices resulting from the work performed by the RU's 

Flight Attendants and the IM's Maintenance Workers.  
In particular, the shifts worked by Driver 1 produced a maximum Fatigue Index value of 3.5% 

and a maximum Risk Index value of 0.90 (Figure 26).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 26 - Fatigue Index and Risk Index for Driver 1 (data: Trenitalia - elaboration: DiGIFeMa) 

 

The shifts worked by Driver 2 produced a maximum Fatigue Index value of 8.5% and a 
maximum Risk Index value of 0.88 (Figure 27).  

Both indicators show values well below the average values, thus confirming the absence of 

fatigue problems, for both Drivers, due to shift work.  
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Figure 27 - Fatigue index and risk index for Driver 2 (data: Trenitalia - elaboration: DiGIFeMa) 

 

Using the same methodology, the shifts worked by the five members of the maintenance team 

operating on the infrastructure were also examined, based on the data provided to the Committee by 
RFI, in the ten days preceding the event.  

 

The shifts worked by Maintenance Agent 1 produced a maximum Fatigue Index value of 19.1% 

and a maximum Risk Index value of 1.07 (Figure 28).  
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Figure 28 - Fatigue Index and Risk Index for Maintenance Agent 1 (data: RFI - elaboration: DiGIFeMa) 
 

 

The shifts worked by Maintenance Agent 2 produced a maximum Fatigue Index value of 21% and a 

maximum Risk Index value of 1.12 (Figure 29).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 29 - Fatigue Index and Risk Index for Maintenance Agent 2 (data: RFI - elaboration: DiGIFeMa) 
 

 

The shifts worked by Maintenance Agent 3 produced a maximum Fatigue Index value of 24.8% and 

a maximum Risk Index value of 1.11 (Figure 30).  
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Figure 30 - Fatigue Index and Risk Index for Maintenance Agent 3 (data: RFI - elaboration: DiGIFeMa) 
 

 

The shifts worked by Maintenance Agent 4 produced a maximum Fatigue Index value of 26.3% and 

a maximum Risk Index value of 1.48 (Figure 31).  
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Figure 31 - Fatigue Index and Risk Index for Maintenance Agent 4 (data: RFI - elaboration: DiGIFeMa) 
 

 

The shifts worked by Maintenance Agent 5 produced a maximum Fatigue Index value of 25.1% and 

a maximum Risk Index value of 1.18 (Figure 32).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 32 - Fatigue index and risk index for Maintenance Agent 5 (data: RFI - elaboration: DiGIFeMa)  
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