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Reader guide

All dimensions and speeds in this report are given using the International System of Units (S| Units).
Where the normal railway practice, in some railway organisations, is to use imperial dimensions;

imperial dimensions are used and the Sl Unit is also given.

All abbreviations and technical terms (which appear in italics the first time they appear in the report)

are explained in the glossary.

Descriptions and figures may be simplified in order illustrate concepts to non-technical readers.
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Report preface

The RAIU is an independent investigation unit within the Railway Safety Commission (RSC) which
conducts investigations into accidents and incidents on the national railway network, the Dublin Area
Rapid Transit (DART) network, the LUAS, heritage and industrial railways in Ireland. Investigations
are carried out in accordance with the Railway Safety Directive 2004/49/EC and the Railway Safety
Act 2005.

The RAIU investigate all serious accidents. A serious accident means any train collision or derailment
of trains, resulting in the death of at least one person or serious injuries to five or more persons or
extensive damage to rolling stock, the infrastructure or the environment, and any other similar

accident with an obvious impact on railway safety regulation or the management of safety.

The RAIU may investigate and report on accidents and incidents which under slightly different
conditions might have led to a serious accident.

RAIU investigations are conducted for the purpose of accident and incident prevention which includes
the gathering and analysis of information, the drawing of conclusions, including the determination of
causes and, when appropriate, the making of safety recommendations in order to prevent accidents
and incidents in the future and improve railway safety.

It is not the purpose of an RAIU investigation to attribute blame or liability.
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Report summary

At approximately 08:50 hours (hrs) on Saturday 10" August 2013 the driver of the DART service from
Howth to Greystones was stopped at Salthill & Monkstown Station, when he noticed that the blue
Door Interlock Light, a light used by drivers for confirmation that the passenger doors are closed, was
illuminated while the rear passenger doors of the train were open. After a number of checks, the
driver found that the coupler was damaged and the rear units of the train were incorrectly coupled. He
contacted the Chief Mechanical Engineer& Department (CME) and the train was taken out of service

and sent to Fairview Depot for inspection.

A CME inspection of the train found that the door of the coupler electrical head had been damaged,
which resulted in the train not being correctly coupled electrically; resulting in the display in the driving
cab showing that the doors were closed; as the 6 d o o r s sighab diderbtdpass through the

incorrectly coupled carriages due to a design weakness in the coupler.

This design weakness was first recorded on the 26" August 2010; in February 2012 after reports of
two similar incident, an investigation was carried out by the CME which resulted in a number of
recommendations, including a recommendation in relation to a design modification to rectify the
design weaknessand an i nterim mitGogpketEloenc trmei acsaul r eH eoafalbeal nét e gr i
carried out by drivers after coupling to ensure correct coupling. These recommendations were not

fully implemented at the time of the incident.

The immediate cause of the blue Door Interlock Light illuminating while the passenger doors were
open, causing a wrongside failure, was as a result of the autocouplers on carriages 8102 and 8314
being incorrectly coupled, which resulted in the Door Closed Circuit not passing through the

incorrectly coupled carri ages, ingtmasalldoorswergclosed. t he dr i ve
Contributory Factors (CFs) associated with the incident are as follows:

1 One of the electrical head doors of carriage 8102 was damaged at some time previous to the
coupling on the day of the incident, which stopped the electrical coupler head from moving in
either direction, preventing correct coupling;

1 A design weakness in the autocoupler, known to the CME prior to the incident, allowed the blue
Door Interlock Light to illuminate when passenger doors remained open;

91 A train driver did not carry out the full train preparations and therefore did not notice the damage

to the electrical coupler head.
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Underlying causes (UCs) associated with the incident are as follows:

1 The CME did not correspond with DART Operations to consider the introduction of a Coupler
Electrical Head Integrity Test for EMU trains after coupling, to mitigate the risk associated with the
known design weakness;
f The Driversé Manual put an unrealisticgverthatance on
minor flaws can result in the autocouplers being incorrectly coupled;
1 The design modification process, being undertaken by the CME at the time of the incident, did not
require for sufficient risk mitigation measures to be introduced (such as the Electrical Coupler
Head Integrity Test) to mitigate the identified risk of re-occurrence until the design modification

was complete.

Root causes (RCs) associated with the incident are as follows:

1 The CME did not fully adhere to their relevant SMS documents (CME-SMS-001 & RU-SMS-007)
as they did not adequately address the recommendations from their own internal investigation
report in relation to the design weakness of the autocoupler.

As a result of this investigation, the RAIU have made four safety recommendations:

f  The CME (IE RU) should review and modify their design for the EMU autocouplers to ensure a
more robust coupler circuit that will provide assurance that both coupler electrical heads have
connected correctly and that coupler circuits are continuous throughout the train consist. Any
modification made should be documented in Rolling Stock Design Standards.

f  The CME (IE RU) should introduce a visual indicator on the driving console to indicate to the
driver that coupling has been completed successfully (or a visual or audible indication that
coupling has failed).

19 DART Operations (Il £ RU) should update the Driversb®o
requirement for the examination of couplers. The update should also include guidance on
associated testing of coupler integrity and guidance on any indications in the driving cab that
would assist the driver in detecting any coupler failure.

f The CME (IE RU) should review and modify the processes set out in their SMS for closing
recommendations to ensure recommendations from investigations are recorded, monitored and
closed. When these processes have been established, they should be audited (by a party

external to the CME) at predefined intervals to ensure compliance.
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The incident

Summary of the incident

1 At approximately 08:50 hrs on Saturday 10" August 2013 the DART service from Howth to

Greystones was stopped at Salthill & Monkstown Station, see Figure 1.
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Figure 17 Location of accident

2 When the driver had observed that all passengers had disembarked and boarded the train, the
driver pressed the button to close the passenger doors. The driver noticed that the blue Door
Interlock Light was illuminated in the driving cab; which confirms to the driver that the doors are

closed and he can take power.

3 However, as the driver was about to take power, he looked back along the train, and saw that the
exterior amber lights were illuminated on the rear carriages, indicating that the passenger doors

were open; and there were two doors open at the rear of the train.

4  The driver opened and reclosed the passenger doors and the same sequences of lights occurred,
where the blue Door Interlock Light illuminated while the passenger doors were open. He then
disembarked the DART and walked the length of the DART and saw that one of the electrical

coupler heads was not attached correctly on the rear portion of the train.
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5 The driver returned to the cab and contacted the Suburban Signalman to inform him of the issue
with the coupler. The driver was then put in contact with the CME representative from Fairview
and the decision was made to cancel the service, detrain the passengers and return the train to
Fairview DART Maintenance Depot.

6 Since this incident occurred on the 10" August 2013, there were two similar incidents on the 18"
September in Tara Street Station and Salthill & Monkstown Station where the blue Door Interlock
Light was illuminated while the passenger doors were open. After these incidents were reported
to the RAIU, the RAIU issued an Urgent Safety Advice Notice. This notice requested for
permanent mitigation measures to prevent a reoccurrence; and interim measures to manage the

risks associated with the fail safe mechanism of failure.

General description of the railway

Infrastructure

7 The route from Howth to Greystones, including Salthill DART Station is a double line section of
flat bottom continuously welded rail (CWR) track mounted on concrete sleepers in ballast, with
some areas of slab track. The line is fitted with Overhead Line Equipment (OHLE) to supply
electricity to the EMU trains between Howth and Greystones. No factors in relation to the

condition of the track or the OHLE were found to have contributed to the incident.

8 Salthill & Monkstown Station is the nineteenth stop after departing Howth. It has two platforms,
one serving southbound trains and one serving northbound trains, see Figure 2. The train was

stopped on the southbound track.

Figure 21 Salthill & Monkstown Station (southbound track on right)
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Rolling stock

9

10

11

12

The train involved was the 08:02 hrs DART service (train identification number E104) from Howth
to Greystones. The service was operated by an eight carriage 8100 class EMU, manufactured by
Linke-Hofman-Busch. The 8100 class EMU comprises of two-carriage sets which can be

operated in multiples up to a maximum of eight carriages in passenger service.

On the day of the incident, four two-carriage sets (eight carriages in total) were in operation,
consisting of carriages 8133, 8333, 8114, 8314, 8102, 8302, 8121 and 8321; carriage 8321 was

the leading carriage at the time of the incident.

This train consist is 164 metres (m) in length with a combined weight of 277 tonnes and can travel

at maximum speeds of 62 miles per hour (mph) (100 kilometres per hour (km/h)).

The train was fitted with an event recorder that records the status of predefined equipment on the

train (i.e. displays on the driving console).

Signalling and communications

13

14

The double track route from Howth to Greystones is signalled using three and four aspect colour
light signals. This section of track (except Greystones Station) is controlled by the Suburban
Signalman based in Centralised Traffic Control (CTC), Connolly. Track Circuit Block regulations

apply to this route.

The means of communication between train drivers and the Suburban Signalman on this route is
via train radio. Lineside signal telephones are also available. No factors in relation to the condition

of the signalling and communications systems were found to have contributed to the incident.

Operations

15

16

The route is fitted with a Continuous Automatic Warning System (CAWS) & Automatic Train
Protection (ATP).

All train drivers directly or indirectly involved in the incident were all competent to perform driving

duties.
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Fatalities, injuries and material damage

Fatalities and injuries

17 There were no fatalities or injuries as a result of this incident.

Material damage

18 Figure 3 shows the damage to the electrical coupler head cover, preventing the door opening. No

other coupler mechanisms on the train were found to be damaged.

Damage to the

electrical head cover

Electrical head cover open

with electrical head visible

Figure 317 Damage to coupler electrical head cover

RAIU 4 Investigation Report 2013-R003



DART wrongside door failure, Salthill & Monkstown Station, 10" August 2013

Parties and roles involved in the incident

Parties involved in the incident

19 larnrod Eireann (IE) RU operates mainline and suburban railway services in Ireland. The RU

departments associated with this incident are the:

1 DART Operations i Responsible for the supervision and operation of trains on the DART
network;

1 CME i The department within the RU responsible for the specification, purchasing,
commissioning and maintenance of rolling stock, including management of the maintenance
depots, associated personnel and procedures. Support on technical matters is provided
through the C M E &leet Technical Services (FTS) staff.

Roles involved in the incident

20 There are a number of driving roles involved in the incident, who were all employees of IE RU;
and who were trained and competent to drive EMU trains. The train drivers are as follows:

9 Train Driver A1 The train driver who coupled and prepared the train, in Bray, prior to the first
service of the day of the incident;
Train Driver B 1 The train driver who drove the first service on the morning of incident;
Train Driver C i The train driver who relieved Train Driver B, and who noticed the door
interlocking light illuminated while the two passenger doors were open and notified the
incident to the relevant parties.

External circumstances

21 The weather at the time of the incident was recorded by Met Eireann as cloudy with a

temperature of 115C. Sunrise was at 05:58 hrs on the day of the incident.
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RAIU Investigation

RAIU decision to investigate

22 In accordance with the Railway Safety Act 2005 the RAIU investigate all serious accidents. Given
that under slightly different conditions, this incident may have led to a serious accident where
there would have been potential for fatalities and serious injuries due to the passenger doors
being open while the train was able to take power, which is a wrongside failure (i.e. is not a
failsafe system), a decision was made to investigate under Article 19 (2) of the Railway Safety
Directive 2004/49/EC.

Scope of investigation

23 The RAIU must establish the extent of the investigation to ensure that only pertinent information is

recovered and reviewed. Therefore, for this incident, the RAIU have defined the following scope:

Establish the sequence of events;

Establish, where applicable, the immediate cause, CFs, UFs, RCs;

Examine the design and operation of the coupling mechanism;

Examine the standards and procedures associated with the coupling mechanism;
Examine the relevant elements of the safety management system (SMS);

Examine the actions taken by the relevant parties on the day of the incident;

=A =4 =4 4 -4 -4 -4

Examine any other significant safety deficiencies identified as a result of this investigation
which may result in additional observations (AO).

Investigation and evidence

24 During the on-site and off-site investigation the RAIU collated the following evidence:

Photographic record of damage to coupler;

Witness evidence from parties involved in the incident;

Other evidence from members of the RU with information pertaining to the incident;

RU standards, procedures and other documentation;

SMS documentation from the RU associated with recommendations from investigations;
Maintenance regime for the couplers;

Design specifications for the couplers;

Download from the event recorder.

=A =4 =4 =4 4 -4 A -
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Evidence

The coupler

General description

25 A coupler on a train connects two rail vehicles together. An automatic coupler (autocoupler), the
type of coupler associated with the incident, simultaneously couples the two vehicles

pneumatically, mechanically and electrically.

Autocoupler design

26 The autocoupler associated with the incident is the Scharfenberg autocoupler. To couple
mechanically, the mechanical heads are moved towards each other, with mechanical coupling
achieved when the mechanical heads engage. Simultaneously, pneumatic cylinders operate the
electrical heads, allowing the electrical pins make contact with the opposing electrical coupler

head pins to complete electrical coupling.

27 See Figure 4 for an example of the autocoupler involved in the incident, with the mechanical and

electrical mating parts.

Electrical coupler Electrical coupler

head with pins head cover

Male & female mechanical
coupler heads

Figure 41 Scharfenberg autocoupler

RAIU 7 Investigation Report 2013-R003



DART wrongside door failure, Salthill & Monkstown Station, 10" August 2013

28 The electrical head pins contact is required, as it allows the transmission of signals throughout all
the coupled carriages which feeds information back to the driving cab. The joining of the electrical
autocoupler heads, when coupled correctly, allows opposing pins to connect, which in turn opens
the spring-loaded normally-closed contacts; allowing the signals flow through to the next carriage,
see Figure 5; and throughout all the coupled carriages.

B Correctly coupled coupler
- Circuit
" Open contact

Figure 57 Coupled units, with open contacts, and Door Closed Indication Circuit

29 The oO6Door Cl osierdc ulimeddi thheéasgnate that fldws through the contacts. When
the passenger doors are closed on the all the vehicles the Door Closed Indication Circuit flows
throughout the carriages, completing the circuit and illuminates the blue Door Interlock Light in the
driving cab (Figure 6). This verification of the doors being closed energises the traction interlock
relay, allowing the train driver to take power.

.

R DOOR R DOOR
RELEASE e RELEASE Q

g DOOR
BVERLOG hu m

N

Figure6i Dr i ver 6 s diédDmloay Iwmittelr | ock d |
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Autocoupler design weakness

30

31

32

33

In February 2012 there were two incidents where the blue Door Interlock Light was reported by
the drivers to have remained illuminated while the passenger doors were open (these individual
incidents are discussed in paragraph 91). One investigation into the two occurrences was
conducted by the CME FTS after a CME FTS inspection found that a broken felectrical male pind
had lodged in an felectrical female pind which prevented the electrical heads from connecting

properly and was responsible for both incidents of the blue Door Interlock Light illuminating.

The CME FTS report into these incidents was called the 6 Door Fai |l ur e-83ddpat EMU
Blackrock, on the 10" February 20126 document number CME-T12-005; and was issued on the
28‘“August2012.Thi S report wi || be referred to as the
remainder of this report. (It should be noted that although these two carriages were involved in the

August 2013 incident, the failure modes were different, which will be discussed in the report).

811

6 Cl

Quoting from the CME FTS August 2012 Report, it states thatthei Do or Cl os edircuitndi cat i

operates through spring loaded normally closed contacts in the coupler electrical heads which
open when the electrical heads are properly coupled sending the circuit down through the train
consist. When the passenger doors are closed on all vehicles within the set the door closed
indication signal is returned to the leading/driving cab via spring loaded normally closed contacts
in the electrical heads of the last uncoupled coupler. This signal will indicate a blue light and

energise the traction interlock relay allowing t

The CME FTS August 2012 Report includes the two diagrams below. Figure 7 shows that when
the coupler heads are correctly coupled, the pins press together to open the normally closed
contacts, which sends the circuit through to the next car. Figure 8 shows that when the coupler
heads are uncoupled or incorrectly coupled, the pins do not press together, leaving the normally
closed contacts closed; which returns the circuit signal to the leading/driving cab, omitting any

connected carriages.

— @) G —_—
Figure 7 1 Correctly coupled Figure 8 i Uncoupled or incorrectly coupled

autocoupler autocoupler
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34

35

36

37

38

39

The CME FTS August 2012 Reportconcl uded that the Arel i andeck
contacts to send the signal on to the remaining vehicles in the consist is seen as a weakness that
could lead to similar occurrences if the autocoupler electrical heads are damaged or not coupled

c or r eThis degign weakness was identified by IE on the autocouplers for the entire EMU fleet.

Another finding in the CME FTS August 2012 Report highlights the fact that the incident on the
10" February 2012 was not fully investigated, and it was only after the incident on the 14"
February 2012 that the fault was detected and an investigation initiated into both occurrences. In
relation to this, the CME FTS August 2012 Report noted thatt he fAcl oser e X
autocoupler electrical heads after the initial failure may have identified the root cause and

prevented the second occurrenceo.
Two recommendations made in the CME FTS August 2012 Report are as follows:

1 A review of the door closed indication circuit with a view to a modification to remove the
dependence upon the autocoupler pin spring loaded normally closed switches should be
undertaken;

1 Testing the integrity of Door Closed Indication Circuit should be considered for EMU trains

after vehicles have been coupled.

In relation to the first of these recommendations, relating to the review of the Door Closed
Indication Circuit. The CME Drawing and Design technicians commenced the review in November
2012, which requires the CME to request an Engineering Change Instruction (ECI). Due to the
requirements involved in the coupler design, seven iterations of ECI were required with the
finalised design being agreed and validated on the 26" March 2014 (after the incidents in August
and September 2013). Between November 2012 to September 2013 (the date of the introduction
of the 6Coupl er methedmitigatione @easigntoyopefationdl)dvere introduced to
prevent the re-occurrence of incidents similar to those in February, despite the risk of re-
occurrence being identified in August 2012 (in the CME FTS August 2012 Report).

In relation to the second recommendation, the consideration for testing of the integrity of Door

of

ami

Closed Indication Circuit by drivers, thiscanb e done t hr ou g h CouplenHleatdcali n g

Head | nt e.grhis tesyreqiiressdtivérs to perform a number of checks with the rear most
door open, such as checking the blue Door Interlock Light extinguishes and ensuring the train

cannot take traction. This was not a formalised test at the time of the incident in August 2013.

Every period (once every four weeks) the Mechanical Engineering Safety Steering Group
(MESSG) meet to review occupational safety, bogie and wheelset safety and rolling stock safety
as set out in the CME SMS, CME-SMS-001 (Version 4.0, published on the 30/01/2011 was the

version at the time of the incident).
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40 The MESSG is chaired by the Safety Manager CME and is attended by the CME, the Technical
Manager CME, Manager FTS, Manager Bogie & Wheelset Technical Support, Fleet/Depot
Managers, Head of Fleet Management, CME Production Plan Manager, members of the CME

Safety Team and Quality Team.

41 Section 8.5 of CME-SMS-001 requires that the recommendations from accident, incident and
other investigations are approved (8.5.6); and safety audit findings are reviewed, corrective action
plans are reviewed and the implementation of recommendations are tracked (8.5.7). Section 8.5

requirehs trleavti efit is recorded in minutes. o

42 The CME informed the RAIU that recommendations from the CME FTS August 2012 Report was
discussed at the MESSG meeting on the 23" October 2012.Under t he 6 AudSafety Techni
Remits6 item of atheomd nates mthated as iReview of
appropriate actions discussedo with the Thererser of t |
no direct reference to the CME FTS August 2012 Report or the associated recommendations. No
further evidence was provided from other MESSG meetings in relation to the approval of
recommendations, review of audit findings and corrective action plans and the implementation

and tracking of recommendations.

43 As another department, DART Operations, were affected by the &oupler Electrical Head Integrity
Tesrtedbcommendati on, t he o6 Qauvepglrert yE ITeecsttrdi ouitbllawHrensedn dlat
been included in the agenda for the RU Safety Review Group (SRG) to ensure that the
recommendation was discussed, accepted, divided into discreet actions, responsible managers
for delivering them assigned and target completion dates set, as per 4.6.1. 1, o]
Recommendationsdé of the RU SMS, 0 P dlinvestigatiommfd Pr i nc
Accident and -SMBO07dlssuetl spdblished ld 25/03/2013). The CME did not bring

this recommendation to the attention of DART Operations through the SRG.

44 The CME have not provided the RAIU with any other evidence to illustrate that DART Operations
were made aware of this recommendation. In addition, the Passenger Services Manager, North &
East, at the time of the incident, cannot recall any correspondence with the CME in relation to this
recommendation and confirmed that that first time he was made aware of the design weakness

associated with the coupler was after the incidents in August and September 2013.

45 In addition to these incidents in February 2012 and the incident initiated the RAIU investigation on
the 10™ August 2013; the CME have recorded two other incidents associated with the design
weakness where the blue Door Interlock Light was illuminated with the passenger doors open

since 26™ August 2010. These are further discussed in paragraphs 92 and 94.
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Autocoupler maintenance

46 Vehicle Maintenance Instructions (VMIs) are the procedures set out for the inspection and
maintenance of rolling stock. The VMIs requires a visual inspection of the DART train to be
conducted every thirty days, an A Exam Mechanical, (which includes a visual inspection of the
electrical coupler); with a more intensive inspection carried out every sixty days (which includes a
more thorough inspection of the coupler).

47 The inspection and maintenance of the DART trains is in accordance with the VMIs, with the last
recorded inspection, an A Examination, occurring on the 6™ August 2013 (four days before the

incident). No faults associated with the coupler were found as part of this examination.

48 As with other rolling stock, when defects are identified on the DART 8100 fleet through the
inspection regime, |IE upload these defects onto its SAP Software computer system (a tool used
by the CME to co-ordinate resources and activities in order to manage work). SAP then generated
a O6Faul tWahailtOr daerd 1Bi st 6. On r eourotheyincmdentstwhereghe | i st
blue Door Interlock Light remained illuminated while the passenger doors on EMUSs, as a result of

faults with coupling since 26" August 2010 until the date of the incident on the 10" August 2013.
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Post incident examination of the autocoupler

49 The autocoupler was examined when returned to Fairview depot on the 10" August 2013. One of
the electrical coupler head covers was damaged (Figure 9) which prevented the electrical coupler
head from moving in either direction (Figure 10); this resulted in the opposing electrical pins not

connecting, resulting in the autocoupler being incorrectly coupled.

Figure 917 Damage to electrical head cover Figure 101 Closed electrical head cover

50 A door interlock integrity test was carried out; and it was found that it was possible for the blue

Door Interlock Light to illuminate in the leading cab when a door was open in the trailing carriage.

51 The testing by CME also identified that a gap of three millimetres (mm) between the autocouplers
can cause unwanted isolation of certain safety critical circuits. Therefore, when the electrical
coupler head is not coupled, or incorrectly coupled, the circuit is returned via the normally closed

contacts behind the moveable pins, see Figure 11.

[—|

Incorrectly coupled coupler
-I- Circuit
“F7 Closed contact

Figure 11 7 Electrical coupler incorrectly coupled, with circuit not flowing through the

uncoupled carriages
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52 The size, shape and position of the indentation on the electrical head cover (Figure 12) is
consistent with the cover coming into contact with the mechanical coupling cone section (see
Figure 13) of another autocoupler.

Figure 12 i Indentation on electrical head Figure 13 1 Electrical head cover and

cover mechanical mating cone

53 The event recorder download recorded the status of
recorded that the doors were closedwhen t he driverés display showed 1t

prior to and during the incident.
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The passenger doors

Passenger door operation

54 Each individual 8100 Class EMU vehicle is fitted with four electro-pneumatically operated double

leaf outside doors.

55 During passenger service, passenger doors may be released when a train has come to a
complete stop at a station platform and the driver is satisfied that all passenger doors are on the
platform.

56 The passengerdoorsoper ate on the O6Driver Enabl e, Passenger
controls the release of the passenger doors from the door control panels in the driving cab by
pressing the two red door s enabl e 6Door s Rel ease
appropriate side of the train (red buttons in Figure 14); and when the door locking mechanism has
been released, passengers may then open individual sets of passenger doors, either from inside
or outside the train, by pressing the il luminated push buttons
Rel eased buttons are not operative at speeds above
mechanism.

R DOOR A R DOOR
RELEASE % RELEASE

n DOOR
% INTERLOCK V&

b 2% o
2

e

Figure 147 Dr i v eantid panel for right hand side door

operation controls

57 According to Section 12 of the Class 8100 EMU Dr i ver s 6 (Whch dilbbe ceferred to as
the Driversd Handbook for t hée' Juyeoa thephssengeodoors he r epc
can only be enabled when the train is stopped. When the passenger doors are released, the
illuminated blue Door Interlock Li ght on t h e (Fijurd 14)ewill éxsinguisk. #Atkthe same
time the amber OHnoaohrise d 6 e x t e positmied aver the passerger doors, will

illuminate when the passenger doors are open.
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58 The passenger doors are closed bythedr i ver pressing the appirgepr i ate OI
button in Figure 14). This will illuminate the blue Door Interlock Light when the Door Interlock
Circuit is complete when the signal recognises that the passenger doors have all physically
closed (see Figure 15). It should be noted, that passenger doors may be slower to close than

normal in some instances, this may be due to a busy passenger service.

B Coupler
= Circuit
@ Doorinteriock light iluminated

Figure 1571 Doors Closed Circuit returned with illuminated blue Door Interlock Light

59 Section 12. 2, G Mentdh oodf otfh eO plerri avs eéhatstlide illth@natbrbal ek not e
blue Door Interlock Light is required to enable traction power to be taken by the driver and that the
passenger door and traction control systigledfoar e so i

traction purposes if doors are released or if any p

60 Therefore, if a door remains open, the Door Interlock Circuit does not form a complete circuit, and

the blue Door Interlock Light remains extinguished onthed r i v e r 0 sseecFgures16.1 e

B Coupler Open Door
= Circuit

@ Door interlock light extinguished

Figure 16 i Doors Closed Circuit not returned with Door Interlock Light extinguished
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61 Section 12 continues that the door and traction control systems are interlocked, so that:

1 Power cannot be provided for traction purposes if passenger doors are released or if any
passenger door is open;
1 If in the unlikely event of a passenger door opening while a train is in motion, then power
would be cut off and the driver alertedbyt he ext i ngui s Hinn ¢ rlidhto ctktbe o6 Do or

62 Section 12.3 6Door testd outlines procedure for a

procedures should be adopted; the procedures are as follows:

With the cab energised, place the master switch in the neutral position;
Enable passenger doors on both sides of unit;

Close controller and remove key;

= =4 =4 =4

Enter saloon and open each set of passenger doors in turn, checking for the illumination of
the exterior door obstruction lights;

]

Return to cab and re-energise;

Attempt to take power with passenger doors in open position and ensure that unit was unable
to motor in this state;

Press door close buttons on both sides;

Check for illumination of the blue Door Interlock Light.
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63 Section 12.4 , O Dodrl epms possi bl e caus e d passepgertdoofsittese s ome i
include (as illustrated in Figure 17):

1 No blue Door Interlock Light (12.4.1);

1 Passenger doors will not open (12.4.2);

1 Passenger doors will not close (12.4.3);

1 Identification of faulty passenger door (12.4.4).

12.4.1 No blue interlock light. 12.4.3 Doors will not close
« Controller closed? e Controller closed?

e Lamp on dim or bulb blown? » Offside doors pressed?
» MCB tripped? e MCB tripped?

» Door closed button pressed? e  Door obstructed?
 Emergency button pressed?  Emergency button pressed?
e Door obstructed? o Defective door relay?

«  Faulty proximity switch?
+ Defective coil cable?
s  Exterior crew access open?

12.42 Doors will not open 12.4.4 Identification of faulty door
e Controller closed? e Check for car with exterior amber light.
» MCB tripped? « Electrically isolate / de-isolate each door in turn until

e Door isolated? blue light returns. (Only necessary if no door is

| v
o Defective door relay? obviously open)

o Faulty low speed relay?

Figure 171 Section 124 of Dri vers6 Manual, Door probl e

64 There is no guidance in any section, in relation to issues associated with the blue Door Interlock

Light being illuminated while the passenger doors are still open.

Maintenance of the passenger doors

65 The inspection of the passenger doors also falls under the procedures set out in the VMIs which
were adhered to by IE. The passenger doors were last inspected, as set out in the A Exam
Electrical procedures on the 6" August 2013 (the same day as the last A Exam Mechanical). No

faults were found with the passenger doors.

Post incident examination of the passenger doors

66 The passenger doors were examined on the trains return to Fairview Depot, no damage or faults
were identified with the passenger doors.
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Train driver procedures

Driversé Manual

67

The Driversbod Ma n upeotedursseints tasksy wherd tasks are laid out with
diagrammatic illustrations to indicate whether the task is activity based, observational or a visual

or physical check, see Figure 18:

E Activities @ Observations |Z[ Checks

Figure18il I l ustrati ons of task requirement in Dr

Full train preparation instructions

68

69

Drivers are required to follow the procedures set ou t i n Sect i on ral pr8paratibn
instruct i ons 6 fDriverm6 t Ha n dvbea dekving a maintenance depot after a CME
examination, or a stabling point where a train has been stabled overnight (which was the case in

this incident).

The full train preparation instructions includes sixteen separate sets of tasks to be undertaken, the
orderofwhichi s il lustrated in the 6CI| asHEgurg 190The skteed

sets of inspections and checks are as follows:

Initial inspection on approaching unit;

Leading drive cab inspection;

Outside front inspection;

Battery box side inspection;

Rearmost driving cab (Trailer Car (TC)) inspection;
Inside saloon inspection;

Intermediate cabs (Motor Car (MC) inspection;
Return to rearmost driving cab checks;

Rear driving cab inspection;

Leaving rear driving cab checks;

Line breaker side inspection;

Enter leading driver cab (MC) checks;

Inside saloon inspection;

Intermediate cab;

Return to leading driving cab checks;

=A =4 =4 A4 4 -4 -4 4 -4 -4 -4 -4 A -4 -4 -

Leading driving cab inspection.
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Battery Box Side

Line Breaker Side

Figure 191 Class 8100 EMU Walkaround Plan

dr i
Obattery

do

b o x

70 The instructions requiret h e vers t
during Step 4 (16) of t he

AuUnNni c o rhriesc tilsy

o} a number aofinclddind)ecksd i
de i t he

r ceopuepal t eeddo ;$ iotd e t ihres ppé ¢ thnieo d eiark e $t

S i nspectiono

ts ar e

see Figure 20.

n Battery box side inspection.

7] Proceed down the Battery Box side of the train carrying out a visual
inspection and check

@

=y

There are no scotches or obstructions on the rails

Check for air leaks

Coupling hoses are secure and cocks closed

No damage to cables

Air suspension & levelling valve on all cars

Local air spring cut off valve all cars

Bogie isolation cut off valve all cars (sealed in Bray direction
Servotrol decoder cable all cars

Fuse box closed MC only

. All equipment boxes closed and secure all cars
. Doors secured on the Emergency egress cocks
. Semi-permanent coupling in good condition

. All pantographs are raised

. No sign of damage to the train

. No shore supply is connected

16.
17.
18.
19.

Units are correctly coupled
Al air pipes, air cocks and sanders are in proper condition
Handrails and steps are in order.

No marker, headlights or taillights are illuminated on intermediate
cabs

E Repeat Step 4 for Next Unit

Line breaker side inspection

|
@

Proceed down the line breaker side of the train camying out a visual
inspection and check

There are no scotches or obstructions on the rails
Coupling hoses are secure and cocks in correct position
Speedo cables for damage

Condition of compressor

Condition of air tanks

Mo obvious air leaks

Air suspension & levelling valve on all cars

Doors secured on the emergency egress cocks

Semi- permanent coupling in good condition

. Hand rails and steps are in good order

. All equipment boxes closed and secure all cars

. General condition of MA, Aux compressor,

. No shore supply is connected and all equipment boxes are closed

and secured

. Check pantograph isolation handles are in comrect position (10 to 3

Normal) (5 past 6 Isolated)

. Units are correctly coupled
. All air pipes, air cocks and sanders/sand level are in proper

condition at coupled position

MNo marker, headlights or taillights are illuminated on intermediate
cabs

. No sign of damage to the train
. REPEAT STEP 11 FOR NEXT UNIT UNTIL DRIVING CAB IS

REACHED

Figure 201 Full Train Preparation sections associated with checking coupling (highlighted)

71 The

is the train ready for departure.

D r Manuwalrnetds that only after all these inspections and checks have been carried out
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Attaching and detaching procedures

72 Section 8.4 of the Driversé Handbook outlines the
carriages. Section 8.4.1 of the attaching procedures for the driver when positioned in the leading
driving cab. It sets out that the driver must check the coupler alignment and follows by setting out
the driver tasks (activities) for the coupling of carriages. No other checks are required once the
carriages are coupled. Figure 21, sets out the procedures for the drivers, where there is an

observation check for the coupler alignment.

E Stop the unit 1 metre from the stationary unit

Check the coupler alignment

Ensure all illumination is extinguished on the stationary unit.

Place the couple / uncouple switch to the couple position on the
stationary unit.

Ensure that the couple / uncouple switch is in the uncoupled position on
the unit being driven.

Select forward.

Sound the Horn

Select power position one.

Couple to the other unit

Place the couple /uncouple switch to the couple position.

Extinguish all intermediate illumination

BHEOHOEEHE B B 6 ¢

Remove key and secure cab

Figure 217 Attaching procedures for drivers

73 Section 8.4. 3, ouni t wildl not couple correctlyd gi
driving cabs, where the units will not couple correctly, where it states that drivers should visually

check the condition of the coupler heads of obstructions or damage, see Figure 22.

M  Ensure that the coupler switch in both cabs is in the couple position.

> This is located in the non drivers’ side E-cabinet.

] Visually check the condition of the matting coupler heads for
obstructions or damage

[¥] Check the position of the pneumatic isolation cock (PET) that is it in the
normal position. This is located behind the electrical head of the
coupler

Figure22i 6 Uni t wi | | not couple correct

(note: spelling mistake matting instead of mating)
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Events before the incident

74

75

76

77

There had been four recorded occurrences of the blue Door Interlock Light being illuminated while
the passenger doors were open, similar to this incident since 26" August 2010 until the time of
the incident on the 10" August 2013.

Of the four recorded occurrences, two were investigated by the CME FTS under one
investigation, and the CME FTS August 2012 Report created. The CME FTS August 2012 Report
resulted in recommendations associated with the design modification of the autocoupler (which
was being undertaken at the time of the incident); and the consideration for the introduction of a

blue Door Interlock Light integrity test (which had not been introduced at the time of the incident).

At some after the last maintenance inspection on the 6" August the electrical coupler head cover
was damaged. This damage is likely to have been caused by impacting with the cone of another

coupler during a previous coupling activity.

The train was returned to Bray after service on the o August 2013. There were no reported

defects with the train.

Events during the incident

78

In the early morning of the 10" August 2013, Train Driver A was responsible for the coupling of
the train carriages of the train for service, including carriages 8102 and 8314, as per Section 8.4
of the Dr i vAthowgtd théeveawasilan ambient light at the time of coupling, the forward
facing CCTV from 8314 shows damage to the coupler head door, which prevented the electrical
coupler head from moving in either direction, see Figure 23. Train Driver A did not notice this at

the time of coupling (as he was not required to check the couplers before or after coupling).

Damage to coupler head

Figure 23 1 CCTV still showing damaged and closed autocoupler

electrical head door
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