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CHAPTER 8 

EXPERT VIEWS ON CAUSATION OF INCIDENTS 

Introduction 

353 To assist the COI in establishing the causes of and other contributory 

factors to the two incidents, Parties submitted several reports for the COI’s 

consideration. These reports are: 

(a) The report of SMRT’s Internal Investigation Team (IIT); 

(b) LTA’s expert witness report prepared by Mr Richard Greer 

(W98); 

(c) AGC’s expert witness report prepared by TÜV SÜD PSB; and 

(d) AGC’s expert witness report prepared by Professor Roderick 

Smith (W101). 

354 During the Inquiry, the scientific and engineering experts gave 

evidence by way of an expert witness conference. The experts called by AGC 

are: 

(a) Professor David Ewins (W95), an expert in vibration 

engineering at Imperial College, London. He was also Temasek 

Professor and Nanyang Professor at the Nanyang Technological 

University of Singapore (NTU); 

(b) Professor Roderick Smith (W101), a research Professor at 

Imperial College London. He is also the Chairman of the Future 

Rail Research Centre at Imperial College, the President of the 
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Institution of Mechanical Engineers and the Chief Scientific 

Advisor of the Department of Transport of the United Kingdom; 

(c) Dr Huang Xianya (W96), Principal Consultant and Vice-

President of Failure Analysis at TÜV SÜD PSB; and 

(d) Dr Yu Yonghe (W102), Principal Consultant and Principal 

Investigator of Failure Analysis and Inspection Services at TÜV 

SÜD PSB. 

The experts called for LTA are: 

(a) Mr Richard Greer (W98), Acoustic Consultant and Director with 

Ove Arup & Partners. He is also a Fellow of the Institute of 

Acoustics; 

(b) Mr Jerry Evans (W97), Principal Engineer with Interfleet 

Technology; and 

(c) Mr Kevin Sawley (W103), Principal Consultant with Interfleet 

Technology. 

The experts called for SMRT are: 

(a) Mr Ben Harding (W99), Senior Engineer and Operator with WS 

Atkins. He was also the Chairman of the Railway Division of the 

United Kingdom’s Institution of Mechanical Engineers; and 

(b) Dr Graham Brown (W100), Head of Advanced Analysis and 

Test Group at Sinclair Knight Merz (SKM). 
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355 This Chapter begins with a summary of the four reports referred to in 

para 354 above before moving on to the proceedings of the witness 

conference. 

SMRT IIT report104 

356 In preparing its report, the IIT considered external expert advice from 

NTU professors led by Dr Yap Fook Fah105 who assessed the nature of damage 

to the trains and the third rail and also took into consideration the 

preliminary results of vibration tests conducted by specialists from SKM. 

357 The IIT noted that the disruptions on 15 and 17 December 2011 were 

caused by the stalling of multiple trains. The IIT found that the immediate 

causes of these were twofold: first, there was no power to the trains and 

secondly, there was a mechanical failure due to the sagging of the third rail. 

The sagging of the third rail was attributed to the dislodgment of the claws 

which failed to hold the third rail in place. When the trains passed through 

the section of the track where the third rail had sagged, their CCD shoes 

twisted badly or sheared off, and this meant that the trains could no longer 

receive power from the third rail. 

What caused the third rail to sag? 

358 To ascertain what caused the third rail to sag, the IIT looked into three 

previous incidents that occurred between 2005 and 2010. The IIT found that 

the crucial difference between these three previous incidents and the incidents 

on 15 and 17 December 2011 was that the previous incidents all occurred at 

either a low- or high-speed ramp. In the recent incidents, however, they took 

place along a continuous stretch of the third rail, wherein a 40-metre section 
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105 Dr Yap was assisted by Dr Sridhar Idapalapati and Dr Yu Tongxi from NTU.  
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sagged on 15 December 2011 and a 20-metre section sagged on 17 December 

2011. There was therefore no instructive precedent that could have led to an 

anticipation of such incidents occurring on 15 and 17 December 2011. 

359 Insofar as the incidents on 15 and 17 December 2011 are concerned, the 

IIT concluded that the third rail sagged because the claws holding the third 

rail onto the fixing mechanism at the bracket had dropped off. Six adjacent 

claws dropped off during the incident on 15 December 2011 and two adjacent 

claws dropped off on the incident on 17 December 2011. The IIT found that 

the sagging of the third rail becomes more severe when more adjacent claws 

drop. 

360 The IIT also found that generally, although the CCD assemblies of the 

earlier affected trains were cracked, these trains did not stall – they managed 

to make it back to the depot. Later affected trains, however, stalled, as their 

CCD shoes were either severely twisted or dropped, thereby failing to pick up 

current. The IIT checked with Merson, the manufacturer of the CCD shoes, 

and confirmed that a CCD shoe is designed to detach from the CCD assembly 

when it encounters excessive horizontal or vertical forces. However, it is 

possible that when going through a sagged third rail, it may experience forces 

that are insufficient to shear it off, causing it to be twisted instead. 

361 The NTU professors consulted by the IIT concluded that the damaged 

CCD assemblies and shoes were impacted by predominantly horizontal forces 

in the running direction of the train and that these forces could be due to 

collision of the shoes with the sagging third rail. The NTU professors found 

that when one claw is missing, the sagging of the third rail is less than 40 mm. 

This sagging of less than 40 mm is still adequate for the CCD shoe to follow 
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the profile of the sagged rail as the train passes through as the suspension of 

the CCD provides sufficient vertical compliance. 

362 However, when two or more adjacent claws are dislodged, the sagging 

of the third rail increases threefold to more than 120 mm. The NTU professors 

found that this would cause the CCD suspension to bottom-out when the 

CCD shoes comes into contact with the sagged rail, and leads to a strong 

contact force between the CCD shoe and the rail. This strong vibrational 

deflection of the rail could then induce high stresses at the claw insulator 

supports and the rail joint, leading to eventual failure of these parts or the 

unfastening of more claws. 

363 Based on the findings of the NTU professors, the IIT was of the view 

that the sequence of events was as follows: 

(a) The incidents were triggered when two or more adjacent claws 

dropped and this caused the third rail to sag toward the 

trackbed; 

(b) The sagging was then aggravated by the next passing train; 

(c) As the CCD shoes on the train encountered the sag, it was as if 

they hit an obstacle – this horizontal force caused the CCD 

assemblies to crack; 

(d) As the train passed the sagged third rail, the CCD shoe slid 

downwards and the CCD springs became more stretched; 

(e) As the CCD shoe reached the lowest point of the sag and started 

to slide upwards, the arm of the CCD shoe sprung back into 

position as it was designed to do, and this created sufficient 
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upward force to dislodge additional claws (it is noted that other 

factors could have contributed to the dislodgement of further 

claws, such as vibration caused by the trains travelling at 80 

km/h, and a sagged third rail that had become more flexible); 

(f) Once more adjacent claws dislodged and more sections of the 

third rail sagged, the CCD shoes of subsequent passing trains 

either sheared off as designed, or twisted so badly that they 

could no longer transmit power from the third rail to the trains; 

and 

(g) This resulted in the loss of traction power and the trains stalled. 

What caused the claws to drop? 

364 Just as it did in investigating the sagging of the third rail, the IIT 

considered previous incidents of dropped claws over the years. The IIT 

obtained data of the incidences of claws dropping from 2006 to 2011 and 

found that the total number of dropped claws had decreased since 2007. 

Importantly, the IIT found that in respect of FSTs, the number of claws 

dropping decreased from 14 in 2009 to zero in 2011, before 15 December 2011. 

The IIT noted that one explanation for this could be because of the tighter 

regime imposed by SMRT in checking the high-speed ramps and in using 

cable ties to secure claws near the high-speed ramps. 

365 Post-17 December 2011, 18 dropped claws were found on 18 December 

2011, of which 13 were found along south-bound FSTs. On 20 December 2011, 

another seven dropped claws were found along south-bound FSTs. On 22 

December 2011, another two were found. From 23 December 2011 onwards, 



 

139 

 

no further claws were found to have dropped on FSTs after cable ties were 

introduced to secure all the claw mechanisms. 

366 The IIT’s view is that there is no one single identifiable reason for the 

dropping of the claws – rather, it is multi-factorial: 

(a) The track is on a curve; 

(b) The track is along a FST where there is more vibration; 

(c) The track consists of new running rails and the height of the 

third rail has not been correspondingly adjusted; 

(d) A slight misalignment of the third rail, which causes the CCD 

shoes to exert a stronger upward force on the third rail, thereby 

increasing the propensity for the claw to drop; 

(e) Empty train(s) with new or overhauled CCDs traverse that 

section of track, causing its CCDs to exert a higher upward force 

on the third rail; and 

(f) Wheel flats and corrugated rail causing the CCD shoes to exert 

significant upward forces on the third rail, thereby lessening the 

static load placed on the claws and causing the claws to be 

dislodged. 

367 The IIT is further of the view that these factors are preventable through 

an appropriately designed preventive maintenance regime. 

LTA’s expert witness report prepared by Mr Richard Greer (W98)106 
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368 Ove Arup & Partners, led by Mr Richard Greer (W98), was appointed 

by LTA to determine the likely sequence of events that led to the disruptions 

and to investigate how railway vibration and other contributory factors may 

have led to the disruptions. 

369 In coming to his conclusions, Mr Greer (W98) considered the findings 

from the following four lines of investigation: 

(a) Site testing: This was carried out to determine the vibration and 

displacement on the third rail and its support system associated 

with both revenue service and test trains; 

(b) Laboratory testing: With the measurements obtained from site 

testing, simulation tests were carried out in a laboratory to 

determine the conditions that could cause claw dislodgement; 

(c) Numerical modelling: The site and laboratory tests were 

supported by numerical models to test various system responses 

in terms of static response, dynamic response and the potential 

for material failure due to impact loading; and 

(d) Information gathering: A collection of historical and current 

information available directly to LTA and through SMRT. 

370 Mr Greer (W98) pointed out that not all the evidence and information 

was made available to LTA and that it is also possible that not all the evidence 

exists. It is therefore possible that the causes of the disruptions may never be 

known with absolute certainty. However, based on the investigations 

conducted, Mr Greer (W98) is of the view that these are the principal 

underlying causes of the disruptions: 
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(a) There are a small number of outlier train movements on the 

NSL that generate vibrations on the third rail system that can be 

ten times or more those of typical revenue service trains; 

(b) The time histories of these outlier trains shows that the high 

vibration is associated with very short duration transients that 

are superimposed on vibration time histories that are otherwise 

similar to typical revenue service trains. These transients are 

observed simultaneously at the base and top of the third rail 

bracket supports. This transient vibration is caused by wheel 

flats; 

(c) The evidence of significant wheel flatting is supported by 

photographic evidence and inspections. Large wheel flats have 

been observed and these cause substantial and sometimes 

severe transient vibration on top of general service vibration; 

and 

(d) The third rail fastening assemblies with spring clips can tolerate 

even vibration from the outlier trains, even where the claw is 

unloaded. However, these outlier vibration events absorb the 

third rail system’s resilience to other abnormalities. 

15 December 2011 

371 Specifically, for the disruption on 15 December 2011, Mr Greer (W98) is 

of the opinion that it was most likely initiated by the failed third rail fastener. 

It is also possible that it was initiated by an unloaded claw with an absent 

spring clip – however, this is less likely as it is not very likely to have an 

unloaded claw in a straight section of the track. In this respect, the laboratory 
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tests showed that firstly, an unloaded claw with a missing spring clip was 

dislodged by transient vibration of the magnitude due to outlier trains with 

wheel flats and secondly, a loaded claw in a broken fastener with or without a 

spring clip was dislodged by transient vibration of the magnitude caused by 

outlier trains with wheel flats. 

372 Any train would have dislodged the claw from the failed fastener and 

the vibration from the other revenue service trains would then have caused 

the rail to drop from the fastener jaw. Although a train can pass a sagging 

third rail with one fastening assembly removed, the longer it is missing or 

removed, the greater the risk of stress being put on adjacent third rail 

fastening assemblies and CCD shoes. With one assembly failed, a 

combination of added “dead load” on the adjacent assemblies combined with 

vibration from the outlier trains can cause a second assembly to fail. 

373 With the third rail released from two adjacent assemblies, the sag of the 

rail will be much greater and will push the CCD arm beyond its lower stop. 

Once the third rail becomes unsecured from more than two assemblies, the 

scale of the third rail sagging is such that it is too great for trains to pass 

without damage to the CCD. 

17 December 2011 

374 Mr Greer (W98) noted that MFV readings repeatedly suggest that the 

offset between the running rail and the third rail was likely to have been 

smaller that it should have been. This would therefore have brought the train 

at its closest point, closer to the third rail cover. This could also have been due 

in part to the wear to the running rail closest to the third rail on the outside of 

the curve, increasing the risk of contact between the CCD and the third rail 

cover. 
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375 Mr Greer (W98) also noted that EMU 335/336 was identified by SMRT 

as having high levels of vibration. On inspection, this train exhibited wheel 

flats, thinned wheel flanges and contact marks on the CCD power cables and 

insulator covers. This was the first train involved in the disruption on 17 

December 2011 and was also the same train that was sent from City Hall 

station to carry out a line-clear and assist the stalled train ahead during the 

incident on 15 December 2011. It is possible that this train sustained damage 

to its CCD at the leading end of the train. In this respect, Mr Greer (W98) 

notes that while he considered that the two disruptions occurred 

independently of each other, the chances of them occurring within two days 

of each other are small. He also pointed out that the probability that the first 

train directly involved in the incident on 17 December 2011 was the train that 

undertook the line-clear on 15 December 2011 and was also the train that has 

been identified as giving rise to increased vibrations, is even smaller. 

376  Mr Greer (W98) therefore believes that the disruption on 17 December 

2011 was initiated due to a conductor arm on the leading vehicle of EMU 335 

becoming damaged in the incident on 15 December 2011, and when it reached 

the incident site for the incident on 17 December 2011, it was hanging on the 

copper conductor strip between the CCD frame and the third rail. As this gap 

closed due to the combination of curvature and the misaligned third rail, this 

strip caught on the third rail cover and dragged the conductor shoe upwards. 

This damaged shoe, squashed between the CCD and the third rail, caused 

forceful contact and grinding as the train progressed forward. Consequently, 

this would have the effect of unloading the claws in a number of fastening 

assemblies, allowing the accompanying vibration to dislodge the claws. 
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AGC’s expert witness report prepared by TÜV SÜD PSB107 

377 AGC’s expert TÜV SÜD PSB was appointed to conduct a 

comprehensive forensic investigation of the two incidents so as to determine 

the root cause(s) of the incidents and to provide recommendations(s) on 

preventive measures. In coming to their conclusions, TÜV SÜD PSB 

considered the results of laboratory analysis on firstly, a comparison between 

the vertical and lateral vibration behaviours on the third rail support post and 

secondly, on the chemical composition of the third rail. 

378 Significantly, analysis on the chemical composition of the cracked third 

rail as well as third rail reference samples showed consistent results. The 

results showed that the total content of impurities in each of the analysed 

third rails ranged from 1.05-1.37% when the specified upper limit was less 

than 0.25%. This therefore means that the total impurity content of each of 

these analysed third rails was more than four times that of the upper limit. 

The higher total impurity content means higher electric resistance and may 

result in segregation of impurities on grain boundaries and thus 

embrittlement of the material. 

379 Based on their findings, TÜV SÜD PSB concluded that the incident on 

15 December was caused by a defective fastener and two defective insulators. 

The cracks on the fastener and insulators had initiated and developed at least 

several months prior to the incident. The cracking of the fastener can be 

attributed to its non-uniform structure, some surface casting defects and 

residual stresses inside the material. The cracking of the insulator material 

and the loosening of the fixing bolts can be attributed to the thermal plastic 

contamination of the raw material of the insulator. 
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380 As for the incident on 17 December, TÜV SÜD PSB concluded that it 

was caused by the cracked third rail. The material of the third rail had been 

seriously embrittled over a long period of operation. The crack had initiated 

and developed for a period of at least several months prior to the incident. 

The embrittlement of the third rail can be attributed to the abnormally high 

impurities of the third rail material and the segregation of such impurities on 

the grain boundaries. The problem of embrittlement of the third rail material 

has also generally been observed in other similar third rails. 

381 TÜV SÜD PSB elaborated on their conclusions with an explanation of 

the likely sequence of events on 15 and 17 of December 2011: 

15 December 2011 

382 TÜV SÜD PSB set out as follows the likely sequence of events on 15 

December: 

(a) Several cracks had begun to initiate at different locations on the 

surface of the fastener #5 at chainage 61250 at least several 

months prior due to its non-uniform structures, manufacturing 

surface defects, internal residual stresses and the applied 

stresses (vibration); 

(b) These cracks propagated sub-critically inwards and coalesced 

with one another; 

(c) The developing cracks worsened the vibration conditions of the 

third rail system around them, which in turn exerted gradually 

increasing stresses on the insulators of adjacent supports #4 at 

chainage 61243/4 and #6 at chainage 61256/7; 
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(d) Meanwhile, many surface cracks were formed on insulator #4 

and #6 due to the contamination of their raw material, relatively 

poorer mechanical strength and the applied stresses (vibration). 

These cracks developed inward gradually; 

(e) Small separation gaps gradually formed between the M10 fixing 

bolts and the body matrix of insulators #4 and #6; 

(f) The loosening of the fixing bolts of the insulators exacerbated 

the vibration conditions of the third rail system, which in turn 

accelerated the development of the cracks in fastener #5; 

(g) This resulted in a vicious spiral between the defective fastener 

#5 and insulators #4 and #6; 

(h) Eventually, the main cracks of fastener #5 coalesced and caused 

the fracture of the fastener, dropping off of the claw and the 

sagging of the third rail at support #5 for a vertical distance of 

about 50 mm; 

(i) Such limited sagging of the third rail exerted significantly 

higher forces on the CCD shoes of passing trains, which then 

resulted in fatigue cracking of the weak links of many CCDs; 

(j) The release of support #5 also significantly worsened the 

vibration conditions of the third rail system, making the fixing 

bolts of the neighbouring insulators #4 and #5 looser and looser 

over the next few days; 

(k) At a moment just before the incident on 15 December, the high 

lateral pulling forces due to vibration caused by lead train T151 
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drew the fixing bolts of insulator #4 and #6 out, resulting in the 

dramatic sagging of the third rail and the consequent violent 

impact of the CCD shoes with the sagged third rail; 

(l) This dramatic sagging happened just as the third CCD shoe 

from the rear of T151 passed by support #5, which explains why 

only the last two CCD shoes of T151 were damaged; 

(m) The dropping of claws #1, #2 and #3, as well as damage of other 

components of the third rail system and the CCDs of affected 

trains were consequent events; and 

(n) Another threatening danger which was unknown to SMRT 

before and during the incident on 15 December was the 

embrittlement of the third rail material and the existing crack of 

the third rail close to support #1. 

17 December 2011 

383 TÜV SÜD PSB set out as follows the likely sequence of events on 17 

December: 

(a) The third rail material contained impurities of an amount that 

was more than four times the upper limit of the specification. 

Over a long time of operations, at an elevated temperature 

caused by the electric current going through the third rail, the 

impurities (mainly magnesium and silicon) diffused to and 

segregated on the grain boundaries of the third rail material, 

resulting in grain boundary embrittlement of the third rail 

material; 
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(b) At least several months before the incident, inter-granular 

micro-cracks had begun to form at the fishplate holes and the 

surface groove on the web of the third rail near support #2 at 

chainage 63950. These small cracks propagated inwards 

gradually under the cyclic stresses caused by the vibration of the 

system, coalesced with each other and eventually formed a main 

crack propagating from the rail end inwards; 

(c) The main crack propagated out of the fishplate region and 

turned in an upward direction; 

(d) Shortly before the incident, the main crack opened gradually, i.e. 

the lower end of the third rail deflected downward, forming a 

step at the bottom of the third rail line; 

(e) The step caused impact with the CCD shoes and may have 

caused some damage to their carbon shoes, though such 

damage might not have been as serious; 

(f) At the same time, the impact exacerbated the cracking and the 

opening of the main crack, resulting in a bigger step; 

(g) The increasing impact worsened the vibration conditions 

around the fishplate and eventually led to the dropping off of 

claw #2, resulting in limited sagging of the third rail; 

(h) The limited sagging of the third rail exerted significantly higher 

forces on the CCD shoes of the passing trains, resulting in 

fatigue cracking of the weak links of the CCD sets; 



 

149 

 

(i) The dropping off of claw #2 caused the vibrations of the third 

rail to worsen dramatically, which eventually led to the 

dropping off of claw #1 at chainage 63955 and the third rail 

sagging for a vertical distance of about 150 mm just before T119 

passed; 

(j) All the CCD shoes of T119 were sheared off by the sagged third 

rail due to its relatively higher speed; and 

(k) As for the trains that followed, depending on their speed, their 

CCD shoes were either totally sheared off, partially sheared off, 

or badly twisted. There was also intermittent shearing off of the 

CCD shoes as a result of the swing of the trains as they entered 

the affected region with relatively lower speed. 

AGC’s expert witness report prepared by Professor Roderick Arthur Smith 

(W101)108 

384 Professor Roderick Arthur Smith (W101) is AGC’s engineering expert. 

He was asked by AGC to: 

(a) Advise on all issues relating to railway engineering and railway 

maintenance with the objective of establishing the primary and 

contributory causes of and factors for the MRT train service 

disruptions in December 2011; 

(b) Make recommendations on minimising the re-occurrence of 

such disruptions; 
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(c) To review the reports prepared by other experts assisting AGC 

and the investigating body as well as the reports of other experts 

engaged by the interested parties, and to prepare a 

supplementary report; and 

(d) To testify as an expert witness for AGC during the hearing. 

385 In preparing his report, Professor Smith (W101) considered and 

commented on the following reports: 

(a) SKM’s report for SMRT;109 

(b) Mr Richard Greer’s report for LTA;110 

(c) TÜV SÜD PSB’s report for AGC;111 

(d) SMRT IIT’s report;112 

(e) WS Atkins’ engineering report for SMRT;113 

(f) LTA’s Interim Investigation Report;114 and 

(g) Professor Ewins’ report on vibrations for AGC.115 

386 A summary of the significant conclusions made in the various reports 

and Professor Smith’s (W101) comments on these conclusions are set out as 

follows: 

SKM report for SMRT 
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387 Professor Smith (W101) noted the following conclusions made in the 

SKM report: 

(a) No evidence to suggest that 4th generation trains were 

responsible; 

(b) Increased vibration levels likely to be due to wheel/rail interface 

inputs rather than CCD loads; 

(c) Cornering deflections of trains not likely to be the main cause of 

dislodged claws; 

(d) Increase in number of dislodged claws in December 2011 most 

likely the result of a travelling train defect rather than any 

gradual deterioration of the FST; and 

(e) Provided the claws are fastened to the third rail brackets, the 

third rail support should be resistant to dislodging due to wheel 

defects on trains. 

388 Professor Smith’s (W101) comments on the above conclusions are that 

first, the report was written before the issue with the fishplate joints in the 

third rail was known. There was therefore no mention of this issue in the 

report. Second, Professor Smith (W101) notes that the conclusions drawn by 

SKM are rather confident in respect of eliminating the 4th generation trains, 

effects of track geometry and the floating slab track. Professor Smith (W101) 

also observed that while SKM noted the increased vibration loads associated 

with wheel tread defects, no definite conclusion was drawn as to whether the 

magnitude of the loads produced is sufficient to dislodge claws. 

Mr Richard Greer’s report for LTA 
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389 Professor Smith (W101) notes Mr Greer (W98)’s view that the original 

design of the third rail assembly is fit for purpose and is sufficiently robust 

such that it will tolerate the severe vibrations identified by the site 

measurements on the NSL. He is of the opinion that this is ambiguous as the 

fact is that the rail did drop, so this may well mean that levels of vibration 

higher than those observed on the NSL are responsible. 

390 Mr Greer (W98) is of the opinion that the disruption on 15 December 

2011 was initiated by the failed fastener. As for the disruption on 17 

December 2011, he is of the opinion that there were several initiators 

including residual train damage from the first incident, increased vibration 

and the closer proximity of the third rail to the running rails at the incident 

location. Professor Smith (W101) notes, however, that Mr Greer’s (W98) 

“rogue train” theory is not supported by SMRT’s records which indicated that 

the suspected rogue train was in fact checked on the nights of 15 and 16 

December 2011 and found to be in satisfactory condition. 

391 Overall, Professor Smith (W101) notes the highly detailed work on 

which Mr Greer’s (W98) report is based. He is of the view that although Mr 

Greer’s (W98) conclusions are generally convincing, they may be based on 

incomplete information since not all evidence and information has been made 

available to LTA and it is also possible that not all the evidence exists. 

TÜV SÜD PSB’s report for AGC 

392 Professor Smith (W101) notes that the key feature in this report is the 

discovery of previously-unreported cracks in the conductor rail taken from 

the second incident site on 17 December 2011, in the vicinity of a fishplate. 

The crack was found to be open at the end of the rail by about 8 mm. It was 

later found that a very similar crack existed in the conductor rail for the first 
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incident on 15 December 2011 and had in fact been in service until 9 March 

2012. However, this crack was closed and not observed when the rail was 

reinstalled in the immediate aftermath of the incident. Professor Smith (W101) 

is of the view that this continuation in service until 9 March 2012 strongly 

suggests that the third rail system can operate normally when a large crack is 

present in the area of the fishplate bolt holes and that the crack is not 

instantaneous, i.e. that it is not, for example, formed by a single impact 

loading. 

393 In relation to the cracks found on the third rail from the incident on 15 

December 2011, Professor Smith (W101) notes that macroscopic fractures 

clearly showed that the cracking had initiated from the two fishplate holes 

and the surface groove, and then propagated inwards. Heavy black deposits 

suggested that the straight groove on the rail web surface was measured to be 

about 0.7 mm and had initiated and propagated for at least several months. 

He comments that the photographs are not entirely clear and that it is difficult 

to distinguish between shadow and deposit. However, he does observe that 

the section of crack between the first bolt hole and the end of the rail appears 

to be blackened. 

394 As for the cracks found on the third rail from the incident on 17 

December 2011, Professor Smith (W101) notes that macroscopic fractures 

clearly showed that the cracking had initiated from the two fishplate holes 

and the surface groove, and then propagated inwards. Heavy black deposits 

suggested that the crack had initiated and propagated for at least several 

months. Again, Professor Smith (W101) observes that the photographs are not 

convincing. He is of the view that it is unfortunate that an as-found and un-

cleaned fracture surface is no longer available. While he is persuaded that the 

cracks took some time to develop, he is of the view that it is difficult to 
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estimate how long. In any case, he is of the view that the estimate of several 

months is probably at the low end and the period could be considerably 

longer, even extending to years or indeed the whole of the service life of the 

third rail. What is a matter of certainty is the rate of progression of the crack 

from the relatively small areas of initial growth and the larger area extending 

to the extent of the crack. He is of the opinion that no clear fractographic 

evidence has been found which proves that the cracks progressed slowly 

across these areas of what was identified as intergranular crack growth. 

Professor Smith (W101) concludes that further testing under controlled 

laboratory conditions is needed to show if these large fracture areas are of 

slow progressive fatigue growth caused by many cycles of low loading or 

rapid single event fractures caused by a single application of a high load. 

395 TÜV SÜD PSB’s report further made findings on the chemical 

composition of the third rail. It is of the view that it is out of specification and 

should be made of commercially pure aluminium designated as AL 99/75%, 

MgSi F24. However, the total content of impurities in the analysed third rails 

ranged from 1.05% - 1.37%, when the specified upper limit was < 0.25%, more 

than four times the upper limit. The higher total impurity content means 

higher electrical resistance and may result in segregation of impurities on 

grain boundaries and thus embrittlement of the material. 

396 While Professor Smith (W101) agrees that it is true that the impurity 

content will mean higher resistance, it is a possibility, not a certainty, whether 

the quantities involved will lead to higher operating temperatures, 

segregation and embrittlement. He noted that tensile tests on the rail samples 

consistently showed low ductility and very little plastic deformation and is of 

the view that other mechanisms may be responsible for the embrittlement. 

The rails operate in very humid conditions which may cause electrolytic 
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corrosion reactions which release hydrogen, which in turn can cause 

significant embrittlement. 

397 TÜV SÜD PSB concluded that the defects in the fastener and insulators 

were the main cause of the incident on 15 December 2011 while the cracked 

third rail was the main cause of the incident on 17 December 2011. Professor 

Smith (W101) acknowledges the contribution of the defective components to 

the incidents but is unpersuaded that these defects were the primary initiators 

of the incidents. He is of the opinion that on balance, it is more likely that 

excessive mechanical interventions accelerated the effect of these defects. 

However, Professor Smith (W101) notes that the advanced deformation of the 

broken rail in the 17 December 2011 incident may have been the cause of these 

mechanical interventions, that is, the lip caused by the fracture would be a 

discontinuity on the current collective surface which may have been sufficient 

to cause excessive loads when the collector shoe traversed it. 

SMRT IIT’s report 

398 Professor Smith’s (W101) general opinion of this report is that it is 

generally helpful and that the self-criticism contained therein is frank and 

welcome. However, he notes that the report is incomplete in that the 

significance of the split rail in the fishplate joint is unrecognised and the effect 

of wheel defects on the vibration levels is only mentioned in passing. 

WS Atkins’ engineering report for SMRT 

399 The report notes that SMRT had indicated to WS Atkins that they 

believed that the burden of changing the claws to a later design across the 

system lies with LTA as asset owner. Professor Smith (W101) notes this and 
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comments that it is extremely important for these responsibilities to be made 

absolutely clear. 

400 In relation to this report, Professor Smith (W101) notes with approval 

the fact that SMRT has two underfloor wheel lathes and is in the process of 

acquiring a third. 

LTA’s Interim Investigation Report 

401 As this report only takes into account information received by LTA up 

till end-March 2012, Professor Smith (W101) notes that as a result, there is no 

mention of the cracked third rails and their possible role in the incidents. 

Apart from this, Professor Smith (W101) agrees with the conclusion in the 

report that the incidents are caused by a combination of the following factors: 

outlier trains with wheel flats causing significantly higher vibration, trains 

with wheel flange wear, issues with the third rail assembly (spring clip not in 

place, fractured fastener) and the third rail and running rail at the 17 

December site being physically closer to each other than originally designed. 

402 The report recommended the replacement of the original spring clip at 

all rail fastening assemblies with steel caps and as soon as reasonably 

practicable, to fit the latest bolted design on curved sections of the ballasted 

track and high-speed ramps. Professor Smith (W101) disagrees and is of the 

view that it would be more prudent to fit the fifth generation claws 

throughout the system. 

Professor David Ewins’ report on vibrations for AGC 

403 Professor Smith (W101) notes the findings on both sets of vibrations 

tests conducted by LTA and SMRT – first, that both sets of tests (SMRT and 

LTA) agree that there are situations under which claws could be vibrated 
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loose to the extent that the third rail would drop, when subjected to 

externally-applied vibration at levels which are considered possible, albeit 

rare, in practice. Second, that tests also agree that the situation wherein the 

third rail would drop can only arise when there is a pre-existing defect in the 

support/claw structure. Specifically, claw release only occurs on an intact 

support structure if there is no additional security device in place (i.e. missing 

spring clips and/or cable ties). 

404 In addition to this, Professor Smith (W101) notes the view by Professor 

Ewins (W95) that the fact that a claw has not been dislodged when there is no 

evident pre-existing failure does not necessarily mean that such a condition is 

impossible. 

Professor Smith’s conclusions 

405 Professor Smith (W101)’s conclusions on the causes of the disruptions 

are as follows: 

(a) Consensus exists that the disruptions were caused by the 

drooping of the conductor rail over a distance extending 

between several claws. The CCDs on the passing trains were 

unable to deal with the droop and several were damaged as 

they passed the site. The droop may have increased as a result of 

impacts between the CCD and the third rail, resulting in the 

dislodgement of more claws; 

(b) There is no evidence to suggest that the CCDs themselves were 

faulty although some were stiffer than others and higher 

stiffness would result in more unloading of the claws by 

reducing the static load and giving a greater propensity of the 
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claws to vibrate. It was noted in the SKM report that additional 

loss of download can also occur from higher wheel loads and 

tolerances in gauging. However, there is no firm conclusion that 

these circumstances were responsible for initiating the incidents; 

(c) The role of the fracture in the aluminium conductor rail is less 

clear: it may have been the initiator of the droop for the incident 

on 17 December. The step in the conductor rail surface caused 

by the deformation associated with the opening of the crack in 

the rail may have precipitated failure of the CCDs and claws, 

thus leading to more drooping and eventual failure of the 

system. The step in the rail would generate high impact forces 

which would both worsen the vibration conditions of the third 

rail and propagate shock loads into the support structures;116 

(d) The cracks in the fishplate holes are unlikely to be initiators of 

the 15 December incident because the rail, in its cracked state, 

was successfully returned to service for nearly three months 

after the incident. Hence, the failure of fasteners and claws was 

responsible for this incident. The continued survival of the 

cracked rail lends support to the view that the development of 

cracks in the vicinity of the fish plate boltholes is progressive; 

(e) It may never be possible to establish the exact causes and 

sequence of the failures leading up to the incidents as some 

evidence was understandably disturbed or lost. However, it is 

                                                             

116 The COI heard during the Inquiry that the step in this case was with the flow of the trains, 
which meant that the CCD shoes of passing trains were able to overcome it. See Transcript of 
Proceedings on 15 May 2012 at pages 176 to 178 
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clear that there are problems with claw assemblies and fishplate 

joints of the third rail which need to be addressed; and 

(f) Persuasive evidence has emerged that the levels of vibration 

associated with normal train operation are insufficient to 

dislodge any but the earliest generation of claws but even then, 

it requires additional special circumstances. The FST itself does 

not cause sufficient forces to cause problems. The high levels of 

vibration caused by wheel defects on trains are likely to be 

responsible for initiating claw and/or fastener failures and 

possibly fishplate hole cracks. 

The expert witness conference 

406 The scientific and engineering experts’ evidence during the Inquiry 

was given by way of an expert witness conference. Prior to the expert witness 

conference held on 15 and 16 May 2012, the experts met informally on two 

occasions to discuss the relevant issues for the Inquiry and additionally, to 

prepare a Scott Schedule.117 

407 An expert witness conference differs from the traditional way in which 

expert witnesses give their evidence in court. In the traditional way, each 

expert witness gives his or her evidence individually to the court, and they 

are called as witnesses one after another. Where evidence is given by way of a 

witness conference, the witnesses do not give their evidence individually. 

Rather, they sit as a panel of witnesses. This allows for the concurrent hearing 

of all witnesses in the presence of one another, so that each expert witness is 

                                                             

117  E81. A Scott Schedule is named after its inventor, His Honour George Scott, Official 
Referee of the UK High Court of Justice from 1920 to 1933. Its purpose is to allow the Court to 
have before it a document which gives a description of the issues at hand and the position of 
each party with respect to them. 
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afforded the opportunity to question, clarify and/or discuss each other’s 

views. 

408 The benefits of such an approach are that it allows any disagreement in 

the experts’ opinions to be confronted, discussed and clarified head-on 

between them through an interactive dialogue. To facilitate the discussion, the 

experts helpfully prepared a Scott Schedule which served to inform the court, 

in a table form, which issues the experts were in agreement on and the issues 

for which there was divergence. 

409 The experts who participated in the witness conference are as stated at 

paragraph 3. Professor Ewins (W95) served as chairman of the expert witness 

conference. He informed the COI that as chairman, he had prepared a 

document entitled Presentation to the Inquiry into the disruption of the SMRT 

system in December 2011 – Overview of the technical experts’ findings. 118  This 

document was presented to the COI and to parties and Professor Ewins (W95) 

explained that it was a summary of the experts’ discussions during the 

informal meetings. Professor Ewins (W95) noted that all the experts agreed 

that there was no one single cause which resulted in the incidents on 15 and 

17 December 2011 but that there was a combination of events which led to the 

incidents. Professor Ewins (W95) further added that the experts all agreed 

that it may well never be possible to establish the precise sequence of events 

but that their primary objective is to ensure that all available data is 

considered with a view to making recommendations that will reduce the 

chance of a recurrence of the incidents. 

Damage found to the third rail system and CCDs of trains 

                                                             

118 E82 
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410 Professor Ewins (W95) noted that the experts were in agreement on the 

majority of the issues – the main divergence of views was in respect of the 

cause of the disruptions on 17 December 2011. Professor Ewins (W95) stated 

that the experts were in agreement that the following damage to the third rail 

system and the CCDs of trains was found on 15 December 2011: 

(a) Several third rail support structures failed � the third rail was 

unsupported over a span of 40 metres; 

(b) A long crack at the end of the third rail found several weeks 

later; 

(c) Two damaged insulators; 

(d) One broken fastener; 

(e) Three further dislodged claws; and 

(f) Damage to CCDs varying from a clean break at the frangible 

link to complete structural failure. 

411 Figure 44 illustrates the damage found on 15 December 2011:119 

                                                             

119 Page 54 of E61, reproduced in E83 as Figure 6. 
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Figure 44 Damage found on 15 December 2011 

412 The experts were also in agreement that the following damage to the 

third rail system and the CCDs of trains was found on 17 December 2011: 

(a) Three claws dislodged, third rail dropped at two claws � third 

rail was unsupported over a span of 16 metres; 

(b) Crack of some 25 cm found in the third rail; 

(c) Damage in the form of long scratches and punctured holes to 

the covers of the third rail; and 

(d) Damage to CCDs varying from a clean break at the frangible 

link to complete structural failure. 
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413 Figure 45 illustrates the damage found on 17 December 2011:120 

 

Figure 45: Damage found on 17 December 2011 

414 The experts agreed that these are the contributing factors that led to the 

abovementioned components being so damaged: 

(a) Excessive sagging of the third rail: If one claw is dislodged, the 

maximum sag is predicted to be in the range of 30 to 40 mm. 

This sag can still be accommodated by the CCD shoes which 

have ranges of approximately 65 mm. However, once two 

adjacent claws are dislodged, the “double sag” will be in excess 

of 150 mm and as much as 250 mm. This excessive sagging of 

the third rail will lead to its encroachment into space that would 

ordinarily be used for the CCD arm to travel. Impact between 

these two components would therefore be highly probable. In 

addition, such excessive sagging will cause the third rail to lose 

lateral stiffness and it could therefore swing perpendicular to 
                                                             

120 Page 55 of E61, reproduced in E83 as Figure 8. 
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the running rails and come into contact with other parts of a 

passing train; 

(b) Defective components: Any weakness or defect in the claw 

installation will cause the third rail structure, which already has 

one claw dislodged, to be much more vulnerable to vibration-

induced dislodgement of adjacent claws. Another defect may 

arise with the existence of severe wheel damage, such as wheel 

flats, on the trains which can cause vibrations outside the 

specified range; 

(c) Track misalignment: If the third rail is misaligned with respect 

to the running rails, the third rail system may be vulnerable to 

claw drops, especially at curved sections of the track; and 

(d) Claw configuration: The installation of a spring clip or other 

later-design support fasteners, or the use of cable ties, is 

necessary to prevent Phase 1 and modified Phase 2 claws from 

dislodging under vibration. 

Experts’ views on the sequence of events on 15 December 2011 

415 In relation to the possible sequence of events on 15 December 2011, the 

experts are in general agreement that the following is a possible sequence: 

(a) At a particular time, the damaged fastener breaks and the claw 

at chainage 61250 dislodges and the third rail sags; 
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(b) As T151 passes the incident site, it generates relatively high 

levels of vibration because of flats on the wheels;121 

(c) Most of the train passes over the section from chainage 61220 to 

61263 without incident but as the last carriage enters that 

section, the weakened insulator on chainage 61243/4 or 61256 

gives way and there is now a double sag that lowers the rail to a 

level below that which the CCDs can travel; 

(d) The last two CCDs on the train fail, one by design with a 

breakage at the frangible link (the shoe is released onto the 

ground) and the other by the CCD frame fracturing, spilling 

debris onto the track and the third rail; 

(e) Subsequent trains enter the same section, encounter the third 

rail sagging by at least 120 mm and if the other insulator at 

chainage 61256 has also failed, then by even more, such that the 

middle section of the third rail is resting on the ground; 

(f) As these four trains progress through the damaged section, 

there are signs that the train-borne structures get enmeshed with 

the third rail, which by this time has lost both lateral and 

vertical stiffness and is therefore free to move in three 

dimensions, and become tangled with the CCDs on the trains 

which have not broken away cleanly; 

                                                             

121 Mr Richard Greer states in his report (L115) at paragraph 9.2.8 that “SMRT records show 
that the leading car, 3503, of the first train involved in the 15 December 2011 incident had its 
wheels re-profiled due to wheel flats on 2 February 2012. If these wheel flats were present on 
15 December 2011, they would have increased the dynamic loading on the fastening 
assemblies and could have contributed to the failure.” The first train involved in the 15 
December 2011 incident is T151. 
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(g) At some point during the passage of the last train, the other 

three claws at chainages 61239, 61232/3 and 61226 are dislodged. 

Further, if it has not already failed, the weakened insulator at 

61256 is caused to fail by the extreme distortions and the third 

rail is mostly on the ground; and 

(h) It is possible that the longitudinal crack on the third rail is 

formed by the major loss of support and is therefore a 

consequence of the sagging. 

Alternative view 

416 There was an alternative possibility for the formation of the 

longitudinal crack on the third rail, in that it was fully formed prior to the 

incident, with the result that the third rail itself was defective and that this 

loss of stiffness in the third rail contributed to the failure of the insulators and 

the dual sag. In such a scenario, the multiple sagging could partly be a 

consequence of the crack failure in the third rail. However, all the experts 

subsequently agreed during the Inquiry that the incident on 15 December 

2011 was caused by the unfortunate coincidence of having a bad fastener next 

to a bad insulator. 

Experts’ views on the sequence of events on 17 December 2011 

First possibility – “Rogue train” theory 

417 In relation to the sequence of events on 17 December 2011, the experts, 

with the exception of TÜV SÜD PSB, are in general agreement that this is 

what happened: 
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(a) One of the trains that ran through the incident site of 15 

December 2011 (possibly T119) was not in a clean configuration: 

one or more of its weakened but not visibly damaged CCD 

shoes could have failed at, or before, the incident site of 17 

December 2011 – this failed CCD forcefully engaged with the 

third rail between chainages 63955 and 63944/5, thereby causing 

the claw at chainage 63950 to be dislodged; 

(b) There were signs on the third rail cover near chainage 63955 of 

rubbing and engagement between itself and a structure on the 

moving trains. This engagement could have been enough to 

cause the third rail system to become more vulnerable and to 

lose its support at chainage 63955 as well. Mr Greer (W98) 

explained during the Inquiry 122  that it may also have been 

possible for this forceful impact to have dislodged both the 

claws at chainage 63950 and chainage 63955 simultaneously, 

thereby causing an immediate double sag; 

(c) This double sag then precipitated a similar failure scenario to 

that on 15 December 2011, including the third rail developing a 

25 cm long crack; and 

(d) CCD shoes that did not break off but are damaged as a result of 

the dual sag of the third rail engaged with the third rail at 

chainage 63940, causing the claw to be dislodged and a number 

of CCD shoes to be deposited on the track bed. 

Second possibility – Third rail crack theory 

                                                             

122 Transcript of Proceedings on 15 May 2012 at pages 155 and 156 
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418 The alternative possibility proposed by TÜV SÜD PSB is as follows: 

(a) A long fatigue crack had developed at the bolt holes and the 

surface groove at the fishplate joint of the third rail at chainage 

63950 under the abnormally high vibrations caused by various 

factors such as wheel flats and severe wear damage of the 

running rail. The crack had developed for at least several 

months prior to the incident; 

(b) This crack made the third rail lose its stiffness and worsened the 

effects of vibration of the third rail around the crack, causing the 

claw at chainage 63950 to dislodge at some time before the 

incident on 17 December 2011 and after the last patrolman 

inspection; 

(c) This dislodgement of the claw at chainage 63950 led to a sagging 

of the third rail of at least 40 mm, resulting in a worse vibration 

environment of the third rail, which accelerated the cracking of 

the third rail. This development of the crack further worsened 

the vibration and this vicious cycle led to a long crack with an 

opening of about 8 mm at the end of the third rail; 

(d) This opening exerted extra force on the CCD shoes, which gave 

a higher reaction to the third rail, resulting in even worse 

vertical vibration of the third rail. Finally, the vibration made 

the neighbouring claw at chainage 63955 dislodge and the 

sagging of the third rail became about 150 mm just before T119 

ran past; and 
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(e) With this dual sag, subsequent activity is much the same as that 

in the first postulated sequence of events. 

419 Professor Ewins (W95) cautioned that the sequences of events as 

postulated by the experts are not absolute certainties due to the absence of 

critical forensic evidence that has been lost or inadvertently destroyed in the 

course of effecting repairs. He emphasised that as it may not be possible to 

postulate with precision the exact sequence of events, the focus of the experts 

is to review and understand the data so that recommendations can be made to 

reduce the risk of recurrence of the two incidents.123 

                                                             

123 Transcript of Proceedings on 15 May 2012 at page 9 
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CHAPTER 9  

EXPERT RECOMMENDATIONS ON ENGINEERING ISSUES 

Introduction 

420 Various recommendations to prevent the recurrence of the disruptions 

on 15 and 17 December 2011 were made by the scientific and engineering 

experts in their respective reports. Despite the slight divergence in views 

amongst them as to the exact causes of the disruptions and the specific 

sequences of events on 15 and 17 December 2011, the experts were unanimous 

in their sanctioning of the 21 recommendations which they made to the COI 

during the scientific and engineering expert conference on 15 and 16 May 

2012.  

421 Professor David Ewins (W95), the Chairman of the expert conference, 

succinctly explained the experts’ approach towards the unanimous 

recommendations which they made to the COI:124 

 “We have, I think, in our activities, have produced a set of recommendations 

which are comprehensive and if not infallible, they cover most of the 

eventualities we could envisage. And these are based on the knowledge and 

also the uncertainty which remain in the technical details we are still 

pursuing. 

It is possible that if the technical investigations carry on to get to the bottom 

of some of these difficult questions, the recommendations may be reduced 

slightly as some uncertainties are eliminated. But I think the 

recommendations are substantially covering all the eventualities that might 

                                                             

124 Transcript of Proceedings on 16 May 2012 at pages 83 and 84 
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emerge in detail later. So it’s a way of saying these are I think, conservative 

but very realistic”.  

422 This approach was echoed by LTA’s expert Mr Richard Greer (W98) 

who said:125 

 “What I’d just like to perhaps commend again from the strength of the 

witness conference, which is how the professors have actually used those 

difference of opinions to, I think, strengthen the way forward, which is, rather 

than focusing on those differences, is to identify whether respecting each of the 

experts in their view, what would then be the recommendations brought 

forward by those experts to ensure the ongoing safe and reliable operation of 

the mass rapid transit system.” 

423 The COI commends the experts for putting aside their differences in 

relation to the cause and sequence of events and instead, channelling their 

efforts in working together to come up with a wide-ranging set of 

recommendations which they can all agree on. Such an approach must be 

lauded as it clearly appreciates the pressing need to move forward despite the 

uncertainties involved in ascertaining the exact causes and sequences of the 

events of 15 and 17 December 2011. 

The 21 recommendations 

424 On behalf of all the experts, Professor Ewins (W95) presented the 21 

recommendations to the COI. 126  They are divided into six strategic 

recommendations, A-F, with specific sub-recommendations contained therein: 

                                                             

125 Transcript of Proceedings on 15 May 2012 at pages 103 and 104 
126 E82 
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A. Maintain wheel condition: Coordinate a series of actions to help 

detect, identify, prevent and rectify the incidence of flats and other 

defects on the wheel profiles in order to minimise the likelihood and 

consequences of unnecessarily high vibration levels. 

B. Monitor CCDs: Devise and implement a more robust and timely 

procedure for checking CCD gauging, third rail contact force and 

ensuring that power supply cables are within gauge. 

C. Fastening assemblies: Identify or develop and then install a more 

robust third rail fastening assembly. 

D. Third rail alignment checks: Devise and implement a more robust 

and timely procedure for checking and ensuring third rail gauge 

conformity with an appropriate maintenance standard. 

E. Asset management: Adopt or develop and implement an up-to-date 

asset management process for the maintenance and/or replacement of 

an ageing system in an era of rapidly changing demands on the metro 

system. 

F. Monitoring procedures: Introduce a series of modern monitoring 

and maintenance procedures. 

A.  Maintain wheel condition 

425 The thrust of this recommendation is that SMRT should coordinate a 

series of actions to help detect, identify, prevent and rectify the incidence of 

flats and other defects on the wheel profiles in order to minimise the 

likelihood and consequences of unnecessarily high vibration levels. The sub-

recommendations are: 
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A1:  SMRT to step up its capacity to identify and re-profile wheels 

with wheel flats, defects and/or worn-out flanges, with priority 

accorded based on severity of the wheel defects. 

A2:  SMRT to investigate the root causes of wheel flats and wheel 

flange wear and take the necessary corrective/preventive actions 

to reduce incidence. 

A3:  SMRT to introduce a system for real-time monitoring and 

detection of wheel defects, for example, the Wheel Impact Load 

Detector system used on the Circle Line. 

426 Professor Ewins (W95) explained that this set of recommendations 

arose as a result of the investigative findings that wheel defects are a primary 

cause of high levels of vibration, and as such, these recommendations are 

aimed at early detection and correction of these defects.127 This is especially 

critical because the experts were in agreement that wheel condition was likely 

to be a contributory factor to the incident on 15 December 2011. The experts 

did, however, stress that wheel defects are inevitable on a railway but that 

these recommendations are geared towards keeping on top of the defects and 

ensuring that they do not become an operational problem.128 

427 In relation to SMRT’s current management of wheel defects, Dr 

Graham Brown (W100) told the COI that he did not find any inadequacy on 

SMRT’s part in this respect, and that the on-track vibration levels and the 

distribution of wheel defects found are fairly similar to what he has 

experienced on other systems. 129  Mr Ben Harding (W99) testified that he 

                                                             

127 Transcript of Proceedings on 16 May 2012 at page 12 
128 Mr Ben Harding (W99), Transcript of Proceedings on 15 May 2012 at pages 105 and 106; Mr 
Richard Greer (W98), Transcript of Proceedings on 16 May 2012 at page 48 
129 Transcript of Proceedings on 16 May 2012 at page 47 
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found SMRT’s practice of getting their technicians to listen to the sound level 

of passing trains in order to identify wheel defects a practical one, but not 

necessarily accurate enough.130 He therefore endorsed the use of automated 

measurement devices, which Mr Greer (W98) explained was used on the 

Circle Line and are a regular part of modern mass rapid transit systems. 

According to Mr Greer (W98), these devices are far more reliable and are able 

to capture not just which train, but which particular axle on the train needs to 

be treated.131 

B. Monitor CCDs 

428 The main recommendation in relation to the CCDs is that SMRT 

should devise and implement a more robust and timely procedure for 

checking CCD gauging, third rail contact force and ensuring that power 

supply cables are within gauge. The sole sub-recommendation in this respect 

is as follows: 

B1:  SMRT should check the gauging and upward force of the CCD 

annually. 

C.  Fastening assemblies 

429 The focus of this recommendation is that SMRT should identify or 

develop and then install a more robust third rail fastening assembly. The sub-

recommendations are as follows: 

C1:  SMRT and LTA to work together to develop a more robust third 

rail fastening assembly and a plan for its installation on a 

prioritised basis. 

                                                             

130 Transcript of Proceedings on 16 May 2012 at page 51 
131 Transcript of Proceedings on 16 May 2012 at page 51 
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C2:  In the meantime, the multiple cable ties used as an interim 

solution should be inspected and maintained. 

430 The need for this set of recommendations arises from the issue of 

whether the existing claw design is adequate for continued operational use. 

At the outset, it should be noted that on 24 April 2012, SMRT announced a 

S$900 million package to undertake renewal and upgrading measures on the 

MRT system.132 This package includes measures to prevent the recurrence of 

the disruptions on 15 and 17 December 2011. Specifically, it was announced 

that all the claws will be replaced with the latest generation of claws, which 

have a positive locking mechanism. 

431 However, Professor Ewins (W95) notes that the latest generation of 

claws, which are referred to as the fifth generation claws, have had a number 

of failures in recent times.133 As such, the experts are of the view that the best 

way forward is to use the cable ties as an interim solution until a more robust 

design is developed. The experts are cognisant of the fact that the use of the 

cable ties might not appear to be sound engineering practice, but they 

stressed that this is not a long-term solution and is meant to serve as a 

prudent solution in the immediate future, with the proviso that the cable ties 

are properly maintained.134 

D. Third rail alignment checks 

432 This recommendation centres on the need for SMRT to devise and 

implement a more robust and timely procedure for checking and ensuring 

                                                             

132  SMRT Statement dated 24 April 2012, available at 
http://www.smrt.com.sg/Upload/201242417513742480.pdf 
133 Transcript of Proceedings on 15 May 2012 at page 75 
134 Professor David Ewins (W102), Transcript of Proceedings on 16 May 2012 at pages 27 and 
28; Mr Jerry Evans (W97), Transcript of Proceedings on 16 May 2012 at page 29; Mr Richard 
Greer (W98), Transcript of Proceedings on 16 May 2012 at page 30 
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third rail gauge conformity with an appropriate maintenance standard. The 

sub-recommendations are as follows: 

D1: SMRT to implement a more robust regime of checking and 

ensuring that the third rail alignment throughout the network is 

within maintenance tolerance. 

D2: SMRT and LTA to confirm the appropriate maintenance 

tolerance for vertical third rail gauge. 

E.  Asset management 

433 The focus of this recommendation is on the need for SMRT to adopt or 

develop and implement an up-to-date asset management process for the 

maintenance and/or replacement of an ageing system in an era of rapidly 

changing demands on the metro system. The sub-recommendations are as 

follows: 

E1: SMRT and LTA to jointly review the current asset management 

framework (including as required specification, purchase, 

installation, maintenance and investigation) and whether it 

should be adjusted for continued safe and reliable train 

operations, taking into account the age and increased usage of 

the NSEWL. 

E2: SMRT and LTA should ensure their respective roles are clearly 

understood by both parties at all levels. 

E3:  Review procedures for thorough forensic investigation and risk 

assessment regarding any significant failure. 

F. Monitoring procedures 
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434 This category centres on the need for SMRT to introduce a series of 

modern monitoring and maintenance procedures. The sub-recommendations 

are as follows: 

F1: SMRT to further tighten its maintenance regime for the third rail 

(e.g. formalise procedures to manage dislodged third rail claws), 

track and trains (e.g. use of common terms for description of 

works carried out by staff). 

F2: SMRT should use portable data loggers to reduce any risk of 

errors being put into the SAP system through transcription. 

F3: SMRT should consider supervisory or peer group reviews for 

rolling stock maintenance across the four fleets running on the 

NSEWL. 

F4: SMRT should harmonise inspection and maintenance 

procedures (e.g. CCD inspection across all train generations and 

the use of the MFV). 

F5: SMRT should review the time that maintenance records are 

kept. 

F6: SMRT should increase the frequency for testing battery capacity. 

F7: SMRT and LTA to develop and implement an improved method 

for the detection of the third rail sag caused by the failure of a 

single rail fastening assembly. 

F8:  Conduct non-destructive testing (NDT) on the fishplate joints of 

the third rail on a prioritised basis and to be commenced as soon 
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as is reasonably practicable. Locations which should be given 

priority for the carrying out of the said ultrasonic NDT include: 

(i) The two incident regions; 

(ii) Locations where there is a record of insulator 

dislodgement; 

(iii) Locations where there is a record of repeated claw-drop 

events; 

(iv) Locations where there is significant wear to the running 

rail; 

(v) Locations with smaller curvature radii; 

(vi) Other areas considered to be at risk. 

F9: SMRT and LTA should develop a risk-based protocol to identify 

the actions to be taken when a crack is found in the third rail 

and for possible future testing. 

F10: SMRT should arrange for the cleaning of and careful visual 

examination of insulators and fasteners at the priority locations 

stated in F8 on an expedited basis so that any existing crack or 

damage can be detected as soon as possible. Cracked insulator 

and fasteners should be replaced immediately. 

435 Professor Ewins (W95) explained that sub-recommendation F1 arose as 

a result of the investigative findings that the cause of the disruption on 15 

December 2011 can be principally attributed to the damaged fastener and 
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insulators.135 The need for a tightened maintenance regime is also critical in 

view of the experts’ unanimous agreement that a single sag on the third rail is 

serviceable and will not cause a service disruption provided it is picked up 

and rectified in a timely manner.136 This is similarly the rationale behind sub-

recommendation F7.137 Professor Roderick Smith (W101) added that he is of 

the view that it would be possible for a single sag to be detected with the use 

of simple instrumentation on the CCDs of service trains.138 This is an approach 

which is supported by Mr Harding (W99).139 

436 In relation to sub-recommendation F8, Professor Ewins (W95) added 

that the experts recommend that this be implemented straightaway, without 

waiting for the conclusion of the Inquiry.140 The experts also recommended 

that more fractographic tests be conducted on the cracked third rail so as to 

obtain a second opinion on the nature of the evolution of the cracks which 

had formed on the cracked third rails from the December incidents – the 

objective of this investigation being to provide more evidence to secure 

agreement on the most likely sequence of events in terms of third rail failures. 

437  It is apparent from the overall tenor of the 21 recommendations 

unanimously endorsed by the experts that their aim is to cover all the possible 

scenarios postulated. Rather than focus their efforts on ascertaining which is 

the one right scenario, they have accepted that there are differences in their 

views, and moved towards making all-encompassing recommendations. The 

COI extends its utmost appreciation to the experts for their enlightened 

approach. 

                                                             

135 Transcript of Proceedings on 16 May 2012 at page 9  
136 Transcript of Proceedings on 16 May 2012 at page 11 
137 Transcript of Proceedings on 16 May 2012 at pages 9 and 11 
138 Transcript of Proceedings on 16 May 2012 at page 63 
139 Transcript of Proceedings on 16 May 2012 at page 70 
140 Transcript of Proceedings on 15 May 2012 at page 96 
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CHAPTER 10 

INCIDENT MANAGEMENT 

Rail Incident Management Plan (RIMP) 

438 At the time of the incidents, SMRT classified operational incidents 

based on the level of disruption to train services as shown in Figure 46: 

Levels of Disruption to MRT 
GREEN 2 Depot accidents or incidents that can be isolated or 

bypassed, but can affect passenger service in the 
longer term. These are normal routine problems, e.g. 
repairs and upgrading work, absenteeism, and 
equipment failure that do not affect train service. 
 

GREEN 1 (a) Depot accidents or incidents that can affect 
passenger service, e.g. locomotive accident or 
derailment, point failure, fire, explosion. 
(b) Industrial action or medical problems affecting 
substantial numbers of TOs and OCC and station 
staff. 
 

ORANGE 2 Delays of up to 15 minutes during the peak hour and 
30 minutes during off-peak periods. 
 

ORANGE 1 Delays of more than 15 minutes during the peak hour 
and 30 minutes during off-peak periods, but not 
exceeding 1 hour. 
 

RED 2 Delays exceeding one hour caused by failure of 
equipment or accidents without mass casualties or 
damage to property. 
 

RED 1 Delays exceeding one hour caused by failure of 
equipment or accidents with mass casualties or 
damage to property. 
 

 

Figure 46: Classification of levels of disruption to train services 
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439  GREEN 2 incidents refer to normal problems or failures that do not 

affect or have only minimal effect on train service. Under SMRT’s RIMP, no 

action, other than routine divisional or departmental action, was required for 

GREEN 2 incidents.141 

440 GREEN 1 incidents refer to incidents that lead to a degradation of train 

service because fewer train runs can be operated due to insufficient TOs, or an 

understaffed Control Room being unable to regulate the train service 

effectively when minor incidents occur. Passengers, however, can still make 

complete journeys by train between all MRT stations, although the frequency 

between trains may be longer. Such incidents are different from a disruption 

where passengers cannot travel by train to some stations. 

441 ORANGE 2 incidents refer to train service disruptions of up to 15 

minutes during the peak hour or 30 minutes during off-peak periods, 

typically due to technical failures that can be easily rectified by staff. Such 

incidents are dealt with by operating staff according to routine departmental 

procedures. 

442 ORANGE 1 incidents refer to train service disruptions exceeding 15 

minutes during the peak hour or 30 minutes during off-peak periods, but less 

than one hour. 

443 RED 2 incidents refer to train service disruptions exceeding one hour in 

duration without mass casualties or damage to property. 

444 RED 1 incidents refer to disasters involving incidents or acts of 

terrorism on the MRT system which have resulted in mass casualties and/or 

extensive damage to property. 

                                                             

141 The latest version of SMRT’s RIMP prior to the disruptions on 15 and 17 December 2011 is 
Revision 8, dated 7 December 2011 (E37). 
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445 The RIMP is only activated for ORANGE 1, RED 2 and RED 1 

incidents. When the RIMP is activated, key personnel and additional 

resources are mobilised into action. Each key appointment holder has a 

portfolio and a role to play under the RIMP and the applicable Standard 

Operating Procedures (SOPs). The Officer-in-Charge (OIC) of the RIMP 

oversees the proper implementation of the RIMP and the measures which 

have to be taken to restore train services. The activation of the RIMP is 

supported by a Bus Bridging Plan which is maintained by SMRT. In the case 

of a RED incident, the Police and the SCDF 142  will also be activated. 

Depending on the type of disaster, the Police or the SCDF will exercise overall 

command and control and SMRT will provide a supporting role to the Police 

or SCDF until such time when the incident site is handed back for train 

recovery to commence. 

446 When a RED incident occurs, the OIC will direct the CC to activate the 

RIMP. The Key Contact Officer (KCO) will inform the LTA LTOC of the 

activation of the RIMP. The LTOC will be informed of situation 

developments. 

447 Upon receiving the direction from the OIC, the CC will activate the key 

personnel of the Command and Control Team and inform other bus and train 

operators of the activation of the RIMP. 

448 Initially, the incident is to be managed by the OCC, station staff, TOs 

and field officers on duty. The priority is to advise passengers to use an 

alternative MRT route where available, or to use scheduled bus services to 

avoid a large accumulation of passengers at the turnaround station. The OCC 

will also provide information to the duty Corporate Marketing & 

                                                             

142 The SCDF will be activated for incidents resulting in death or injury, as indicated in 
paragraph 6.1.1(a)(i) of the SOP for Activation of Command and Control Structure (E36). 
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Communications Officer who will then arrange for radio and TV 

announcements to be made regarding the disruption. 

449 The Command and Control Team and personnel are required to 

assemble within half an hour of activation at their designated locations.143 

450 The OIC is in overall charge of the teams and personnel. The OIC, 

KCO, DTO and DDSO will assemble in the OCC. They decide how best to run 

the degraded train service, whether bus bridging services will be needed and 

the information that will be provided in trains, stations, passenger queue 

points and bus boarding points. This will be conveyed to the Police, SCDF 

and bus operators by the KCO for their support and implementation. 

451 Each CST will assemble at the PSC of the station to which it is assigned 

and the Recovery Team members will report to the incident site. There are 14 

CST leaders in the RIMP activation list. Each leader takes charge of about 12 

to 14 CST members. All CST leaders and members hold other full-time 

positions in SMRT. The role of a CST is to provide services to passengers in 

times of emergency and incidents, upon the activation of the RIMP. They are 

deployed to handle passengers at stations and queue points in close proximity 

to stations. 

RIMP OIC 

452 The OIC responsible for activating the RIMP is the Senior Vice-

President (SVP) (Engineering and Projects) and the alternate OIC is the Vice 

President of Rail Operations (VPRO). The appointment holders on 15 and 17 

December 2001 were SVP Tan (W84) and VPRO Lui (W114) respectively. 

Activation of RIMP on 15 December 2011 

                                                             

143 E36 at Chapter 2 para 3.4 
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453 On 15 December 2011, the RIMP was activated by alternate OIC VPRO 

Lui (W114) at 7.23 pm. According to VPRO Lui (W114), he was attending a 

company event at the Singapore Art Museum when he received the following 

SMS from the OCC via the Group Dissemination System (GDS) at about 6.57 

pm: 

“(OpsORANGE2) T134 (N/3215) unable to move in all mode just before 

DBG1. No fault indications. Preparing for push-out now. Delay on N/B.” 

454 At around 7.09 pm, he received another message via SMS from the 

OCC: 

“(OpsORANGE2) T133 at BDL1 and T139 B4 ORC1 also reported unable to 

power on the N/B. Push-out now 3 trains on N/B. Delay on N/B.” 

455 Upon receiving the messages, VPRO Lui (W114) left the museum and 

headed back to the OCC to monitor and check on the situation on the 

NSEWL. While on the way back to the OCC, he called the CC on duty, CC 

Moksin (W8), and was informed that three trains on the NSEWL had stalled 

but the exact cause was unknown. Upon receiving this information, VPRO 

Lui (W114) made a judgment call to activate the RIMP as he assessed that the 

situation could potentially give rise to a train service disruption exceeding 1 

hour in duration. CC Moksin (W8) sent out an SMS on the activation of the 

RIMP: 

“(OpsRED2) VPRO activated Mainline RIMP now.” 

456 VPRO Lui (W114) arrived at the OCC at approximately 7.30 pm and 

took charge of the implementation of the RIMP. When SVP Tan (W84) 

arrived, VPRO Lui (W114) updated him on the situation and SVP Tan (W84) 

then took over the role of the OIC. 
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457 SVP Tan (W84) told the COI that he was also at the company event at 

the Singapore Art Museum but his mobile phone was having difficulty 

getting a signal at various locations inside the museum. Hence, he did not 

immediately receive the messages that had been sent from the OCC via the 

GDS regarding the train disruption. He first found out about the train 

disruption from VPRO Lui (W114) who informed him by telephone that he 

had activated the RIMP. The RIMP was activated at 7.23 pm and he arrived at 

the OCC at about 7.40 pm and took over the role of OIC from VPRO Lui 

(W114). 

458 SMRT’s then-CEO Ms Saw Phaik Hwa (“Ms Saw”) (W87), who was 

also notified of the RIMP, stayed behind to host the company event as the 

magnitude of the disruptions was not known yet. She was comfortable 

leaving the situation in the hands of SMRT’s senior train management. She 

received regular updates from the Head of Crisis Communications Goh Chee 

Kong who kept her informed of the situation through regular SMS messages. 

She also received updates from Executive Vice President (Trains) Khoo Hean 

Siang (“EVP Khoo”) (W115) and SVP Tan (W84). The Board members were 

kept updated via SMS messages sent by the OCC. 

Actions taken by OIC 

459 According to SVP Tan (W84), by the time he arrived at the OCC, CC 

Moksin (W8) had already initiated recovery actions in respect of the four 

stalled trains and had already placed in motion the detrainment of 

passengers. SMS messages were sent to inform all station staff of the 

incidents. The Urgent Messaging System (UMS) was also activated. The SOMs 

were mobilized to stations in their respective zones. SOMs whose zones were 

unaffected were deployed to assist in the other zones by DDSO Teo (W81). 
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460 SVP Tan (W84) told the COI that his first priority was the safety of the 

passengers. He directed that the stations where there were no train services be 

closed. He instructed the CC to close the stations not long after he arrived at 

the OCC. That was a safety precaution to ensure that commuters did not enter 

stations where train service was not available. 

461 Secondly, he also ensured that the bus bridging services were 

implemented and information regarding the bus bridging services was 

disseminated properly to the public. He agreed with DDSO Teo (W81) and 

SMRT VP Bus Kang Huey Ling that they would use other bus contractors to 

supplement the shortage of buses. He also directed the implementation of a 

bus bridging service between Bishan and Ang Mo Kio stations. 

462 He further instructed the CC and the MOCC to ensure that train 

services were running as per normal along the unaffected stretches, i.e. the 

EWL and the Circle Line. He concurred with CE Tay (W83) on the resumption 

of south-bound train services from Toa Payoh station to Raffles Place station. 

He ensured that the inconvenience caused to the passengers as a result of the 

train service disruptions was minimised. 

463 He also oversaw the Crisis Communications team’s dissemination of 

information to the public and the media as well as the SMRT internal 

information dissemination process. He exercised oversight over the recovery 

process and monitored the steps taken to rescue the trains and restore service. 

He liaised with the recovery team and ensured that personnel were sent to the 

damaged trains to ascertain the cause of the problems. He received feedback 

that some CCDs were damaged. This meant that those trains could not 

continue revenue service. 
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464 In summary, SVP Tan (W84) testified that he ensured that the various 

teams executed the plan to manage the train disruptions in accordance with 

the RIMP and the SOPs. While overseeing the RIMP, he also made sure that 

Ms Saw (W87) was kept updated. He was in the OCC throughout and did not 

proceed to the incident site nor to any of the affected stations. He remained in 

the OCC to ensure that everything was running smoothly. According to him, 

the RIMP was executed to the best of their abilities given the circumstances. 

465 However, the COI notes that even though SVP Tan (W84) was the OIC 

of the RIMP, he was unaware that LTA has a Public Transport Crisis 

Management Team (PT-CMT): 

Transcript of Proceedings on 9 May 2012 

CHAIRMAN: There is one organisation known as PT-CMT, I think it's 

the public transport crisis management team, LTA. Are you aware of 

that? 

A. I'm not familiar, sorry. 

CHAIRMAN: Then I won't ask you because I want to see how -- what 

is the relationship at the activation of RIMP with PT-CMT with the 

LTA. 

A. Normally we liaise with the LTOC. 

CHAIRMAN: So the liaison is with -- 

MR CHAN: If I may assist, actually we have scheduled a witness for 

LTA, Mr Yeo Teck Guan, who would probably be in a good position to 

answer the Committee's concerns on this point because he's the one, if 

you look at his statement, who actually made the judgment call. 



 

188 

 

CHAIRMAN: In that case I will hold my questions for the gentleman to 

come in. 

MR SOH: If I may interject at this point. Mr Tan, you are not familiar 

with this term PT-CMT? 

A. Yes, I have to honestly say that. 

Actions taken by OCC 

466 Under the RIMP, DTO Shahrin (W80) was in charge of overseeing the 

operation of the OCC and planning the recovery of full revenue service. CE 

Tay (W83) was the designated alternate of the DTO. When CE Tay (W83) 

arrived at the OCC, he was directed by SVP Tan (W84) to take over the 

recovery process as DTO Shahrin (W80) and VPRO Lui (W114) were at the 

site to manage the situation there. CE Tay (W83) also took on the role of 

overseeing the operation of the OCC. 

467  By the time of his arrival at OCC at about 8.10 pm, the train-to-track 

detrainment of T134 had already been directed and successfully executed by 

CC Moksin (W8). Everything was done in accordance with the RIMP and the 

relevant SOPs. A train-to-track detrainment necessarily requires train-borne 

passengers to be exposed to the unfamiliar environment of the MRT track. 

The passengers also have to walk next to the third rail which carries a live 

current during normal operations. Thus train-to-detrainment is a procedure of 

last resort. Therefore, the OCC’s protocol is always to try to bring stalled 

trains to platforms in the first instance in order for passengers to be safely 

detrained to platforms. 

468 The decision to detrain T134 to track was therefore made only after the 

OCC realised it was not possible to send a rescue train to haul it to a platform. 



 

189 

 

Apart from T134, the other stalled train was hauled to platforms and 

passengers were safely detrained at the station platforms. 

469 After CE Tay (W83) took on the role of monitoring and overseeing the 

operation of the OCC, one of the first decisions he made was to start running 

south-bound service after 8 pm. This was done in order that the disruption of 

train services would be limited to only the north-bound section of the NSL. 

This would also lessen the pressure placed on the bus bridging services as the 

bus bridging services could then focus on serving the north-bound passenger 

traffic. He spoke with SVP Tan (W84) and he agreed with the suggestion that 

the south-bound service be resumed. 

470 For information dissemination, arrangements were made in the OCC to 

ensure that necessary public announcements were made to passengers and 

the public. SVP Vincent Tan (W84) deployed MOCC Ho Hin How to focus on 

communications, while MOCCs Lum Kok Soon (W9) and Tan Juke Boon 

(W40) were deployed to assist the Train Service Controllers (TSCs). 

471 According to CE Tay (W83), DDSO Teo (W81) was liaising with the 

Bus Operations Control Centre (BOCC) in relation to the activation of the bus 

bridging services. He was fed information by his team on the ground about 

the crowd situation at various stations. CE Tay (W83) advised DDSO Teo 

(W81) to inform the passengers at Dhoby Ghaut station to make use of the 

Circle Line to travel to Bishan station. For the passengers at City Hall station, 

he suggested getting them to Esplanade Station so that they could also make 

use of the Circle Line. DDSO Teo (W81) agreed. 

Significant operational problems 
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472 Despite the measures taken by the OCC and the activation of the 

RIMP, the evidence revealed that there were significant operational problems 

encountered by SMRT staff on the ground. 

Problems encountered by TOs 

473 The evidence before the COI revealed that some of the TOs 

encountered problems contacting the OCC or were not kept informed of what 

was happening: 

(a)  TO Yassin (W2), the TO of T133, testified that prior to arriving at 

Braddell station, he noticed that the train was not operating 

normally and that it was slowing down. He made four attempts 

to contact the TSC over the train radio communication set but 

was unsuccessful. He also tried to contact the OCC through the 

Emergency Channel, but there was also no answer. When he 

tried to use his hand-held portable radio set, he realised that it 

was damaged. Eventually, only after numerous attempts, he 

was able to contact the OCC by using his own mobile phone. 

(b) TO Zainal (W3), the TO of T128, testified that he too had to use 

his own handphone to contact the OCC when his train stalled 

while inside the tunnel between Toa Payoh station and Braddell 

station as the train radio communication set was not working 

and the battery for his portable radio set was flat. 

(c)  TO Hady (W4), the TO of T139, also gave evidence of difficulty 

in contacting the OCC. He had encountered the illumination of 

fault lights after travelling about 400 metres from Somerset 

station towards Orchard station and contacted the OCC 
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immediately but there was no response from the OCC. It was 

only after T139 stalled about 50 metres away from Orchard 

station that the OCC replied and instructed him to try and move 

the train into Orchard station. After T139 had stalled for about 

15 minutes and passengers started to press the ECB and asked 

whether the train was going to move on, TO Hady (W4) sought 

to contact the OCC but there was no reply. At this point, TO 

Hady (W4) had not been informed of any other incident. It was 

only about half an hour later that the OCC contacted him and 

informed him that T112 would couple with his train in order to 

haul it to the next station. 

474 TO Hady (W4) and TO Alwi (W5), whose trains were laden with 

passengers when they stalled in the tunnel, testified that they were not 

trained to deal with emergency situations. According to TO Alwi, there were 

no manuals for him to refer to in such situations. He had never received any 

training with regard to handling of passengers in such a situation where the 

train is stalled in the tunnel. All he had been taught related to the remedying 

of faults for the train and the need to report everything to the TSC. 

Problems encountered by SMs 

475 The evidence before the COI also revealed that SMs had little 

information on what was happening and faced difficulty managing the crowd 

due to the lack of information: 

(a) SM Lee Ing Kiat, David (“SM David Lee”) (W12), the SM of City 

Hall station, testified that he received a call from the OCC to 

detrain a north-bound train. He had no idea what was 

happening and did not know the purpose for the detrainment. It 
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was only when he spoke to the TO that he gathered that the 

train would be used as a rescue train to push out a defective 

train that was between City Hall and Dhoby Ghaut stations. 

(b) SM Toh Kang Tiong (W21), the SM of Newton station, similarly 

testified that he was not told of the reason for the detrainments. 

There were many people at the platform and they were asking 

him questions and wanted answers but the OCC was very busy 

and told SM Toh (W21) to wait for further instructions. As SM 

Toh (W21) was “as lost as them”144, he could not answer the 

queries of commuters other than telling them to wait for the 

next train. In the meantime, the crowd at the station was 

swelling. SM Toh (W21) also testified that when he was 

instructed by the OCC to board T112 to haul T139 to Orchard 

station, he was not told that T139 had passengers on board. 

(c)  SM Koh Hui Chong (“SM Koh”) (W25), the SM of Somerset 

station, testified that when one of the trains at the south-bound 

side platform had not moved off for quite some time, CSL Siti 

Sara contacted the TSC to check why the train was not moving 

and was told to wait. People started coming up to the PSC to ask 

whether the train was moving and whether there was a train 

coming, but as they had no information at that point in time, the 

station staff informed the commuters that they did not know 

what had happened. After 20 minutes, SM Koh (W25) decided 

to contact the TSC to ask for instructions and the TSC’s reply 

was to hold on. It was only at around 6.48 pm that an SMS came 

in from the OCC to his duty handphone informing that there 

                                                             

144 ES21 at para 17  
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was no train service in both directions and instructing stations 

from Marina Bay to Braddell to close. SM Koh (W25) proceeded 

to detrain the passengers from the south-bound train. Close to 

1,800 passengers were detrained. When he went up to the 

concourse near the PSC, he was surrounded by angry 

commuters. They demanded to know why they were left to wait 

for so long before they were told that there was no train service. 

SM Koh (W25) apologised for the delay and explained that he 

also did not have the information. He also told them that he was 

unable to tell them how long there would be no train service 

because he did not have any information at all. At that time, 

there were about 3,000 people, including the 1,800 passengers 

who had left the train. 

(d) SM Kamalludin (W19), the SM of Orchard station, testified that 

he received an SMS message from the OCC on his duty 

handphone informing him that there would be some service 

disruptions due to a power issue but the SMS message did not 

contain any instructions. Although he was carrying a duty 

handphone and a portable radio set, he was neither updated nor 

informed of the extent of the instructions. It was only much later 

that he received a call from the OCC to activate the north-bound 

Protection Key Switch as a south-bound train would be 

performing a wrong-direction movement or turn-around at 

Newton station. Even at this point, he still did not know where 

the trains were in the tunnels and the reasons for the OCC’s 

instructions to him. It was only about ten minutes later when he 

saw one train towing another train that he knew from his own 
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experience that the second train was a defective train and that 

the disruption should be a major one. On his own initiative, he 

instructed CSL Gowri to return to the PSC to make service 

disruption announcements to alert the passengers of the 

disruption. At that time, there were about 1,000 passengers on 

the platform and SM Kamalludin (W19) expected the situation 

to worsen after the detrainment. When he returned to the 

concourse level after the detrainment, there were already about 

7,000 passengers in the concourse area. People were standing 

shoulder-to-shoulder and the situation was chaotic. Later, he 

received an SMS from the OCC on his duty phone to close the 

station. He tried to carry out that instruction but was having a 

very difficult time as people were coming into the concourse 

from various entrances. Also, the commuters were very 

uncooperative. When he finally managed to close one of the 

glass doors leading to the free area, he received another SMS 

from the OCC informing him that service had resumed for 

south-bound trains. Hence, he reopened the door and returned 

to the PSC to make the announcement that south-bound service 

had resumed. Thereafter, there were no other instructions or 

updates from the OCC. He tried his best to control the situation 

with the five staff that he had as well as eight or nine police 

officers. 

(e) SM Kwai Cheng Huang, Richard (“SM Kwai”) (W23), the SM of 

Novena station, testified that when he received an SMS message 

on his duty handphone from the OCC informing that a train at 

Dhoby Ghaut station had no traction power, the OCC did not 
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provide him with any instructions and it was only about half an 

hour to 45 minutes later that he received a message from the 

OCC on his duty handphone that there was no train service 

from Marina Bay station to Bishan station north-bound. By that 

time, the crowd was growing in the station. He had however 

anticipated that there would be potential train disruptions and 

taken the initiative to prepare signages and close two entry 

gates to facilitate monitoring and controlling of the commuters 

should the station be overcrowded. 

(f) SM Jamaludin Bin Mohamed Amin (“SM Jamaludin”) (W24), 

the SM of Toa Payoh station, testified that he was instructed by 

the OCC to go down to the north-bound platform to carry out 

detrainments. As he was not told of the reason for the 

detrainment, he and his colleague only requested the passengers 

to disembark from the train and informed them that it was not 

for service. Less than one minute later, a second train with 

passengers entered the north-bound platform. He waited for 

about five to six minutes and the train still did not move. He 

then received a call from the OCC informing him to detrain 

passengers from that train. Again, the OCC did not tell him why 

there was a need for detrainment. At this point, there were more 

than 1,000 people at the platform. Soon after the train arrived, he 

received a call from the OCC informing him to detrain 

passengers from this train. At the same time, he heard 

announcement through the broadcast system from the OCC that 

there were no train services between Marina Bay and Bishan 

stations in both directions. 
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476 The COI also heard the testimony of SM Tan Chit Siang (“SM Tan”) 

(W10), the SM of Marina Bay station, who explained why it was important for 

SMs to have the necessary information: 

Transcript of Proceedings on 20 April 2012  

MR SOH:... When the chairman asked you earlier “what do you 

need?”, the first word you uttered was "information", just a while ago. 

A. All right. 

MR SOH: Can you elaborate more about what do you mean when you 

think of that word in response to the chairman's question? 

A. Okay. I'm on the ground and what I need is how long is the delay 

going to be, and what is roughly the fault. Is it something to do with a 

casualty, or is it more a train or a technical fault? Obviously I wouldn't 

tell this to the passenger, but at least I got that information, I will know 

how to explain in my point of view to the passengers in the more 

layman context. Because passengers, they don't only ask you where to 

go. First, they will scold you first. Okay, then after that they will say, 

"What for?" So I will just tell them it's a technical fault and there's a 

long delay. So the next question they will ask, probably, is "When can it 

resume?" So these are the information, what I need the information is, 

what the passenger will expect to know. So that's the kind of 

information that I need. 

MR SOH: You did not feel that there was anybody that you could ask 

to get a sense of what's happening, whether it's OCC or anywhere else 

from SMRT; is that correct? 
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A. Okay. The duty of the station manager is to take care of the station, 

and I need to provide a value-add to the company. If I keep 

questioning OCC and I believe at that point of time they are very tied 

up, as what Mr Chairman has said, I will not be a value-add to them. I 

will add to more of their problems. So I can do what I do best, is that -- 

the so-called the limited amount of information that I have, and to the 

best of my ability, to ask the passengers to leave the station. And I still 

want to emphasise that the safety of the passengers is still my priority, 

and if they are out of the station, I need to ensure that they are able to 

get to their destinations. So that -- I've been working on that sense 

when I was at that duty at that point of time. 

Problems with CSTs 

477 Some of the SMs had expected Customer Service Teams CSTs to arrive 

to assist them but the CSTs never turned up. 

478 For example, SM Fan Mong Sing (W26), the SM of Braddell station, 

said in his statement:145 

25. I only had 2 staff and according to our SOP, a CS Team (I cannot 

recall what “CS” stands for) should arrive at my station to assist us. 

The CS Team is deployed to assist the various stations to manage the 

crowds. I am not really sure who actually activates this CS Team but it 

is not the duty of the Station Manager. By the end of the train 

disruption, the CS team did not turn up at my station. It would have 

been better if a CS team was deployed at Braddell station to assist my 2 

team members and me. 

                                                             

145 ES26 at para 25 
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479 SM Fan testified that there were about 1,000 plus passengers at the 

platform at Braddell station after the detrainment. There were a number of 

passengers who were unhappy as they had to leave the platform. Some 

passengers at the platform and concourse refused to leave the station. 

Although he had been asked to tell the passengers to proceed to the shuttle 

bus service pick up points, the OCC could not tell him when the shuttle 

service would arrive. This caused much unhappiness as people wanted to 

know the time and frequency of the shuttle service. It resulted in much verbal 

abuse directed at SM Fan and his staff at the PSC. 

480 A similar situation was encountered by SM Koh Hui Cheong (W25), 

the SM of Somerset station. SM Koh (W25) testified that he did not know why 

the CST did not turn up. The SOM also did not know their whereabouts. 

Fortunately, Police Transport Security Command (TransCom) officers who 

were present at that time assisted in directing commuters to public transport 

queue points. 

481 In the case of Newton station, not only were there no CST members, 

the OCC instructed SM Toh (W21) to board a train to rescue a stalled train. 

Customer Service Officer Noor Ashah Bte A Majed (“CSO Ashah”) (W22) was 

left to manage the huge crowd at the station alone. 

482 In the case of Ang Mo Kio station, the OCC instructed SM Chan Chin 

Chuan (“SM Chan”) (W30), to board a train to carry out some signalling work 

on the track. As there would be no one managing the Station, SM Chan called 

the next shift’s SM Shaik Khan to come quickly to manage the station. There 

was no instruction from the OCC about bus bridging service. No one was 

stationed at the bus bridging point. 
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483 Under the RIMP, the deployment of SOMs and CSTs is decided by 

DDSO Teo (W81). DDSO Teo (W81) testified that there were 14 SOMs. Each of 

them was in charge of a cluster of stations. As the affected stations fell within 

three zones, he redeployed the SOMs (and their corresponding CSTs) from 

the unaffected zones to the affected zones. There was also a need to manage 

the deployment of the CST members to the various stations within the zone 

given the available resources. DDSO Teo (W81) explained that no CST 

members were deployed at Somerset, Newton and Braddell stations as he 

assessed that the station staff at those stations would be able to handle the 

crowd. He also did not deploy any CST members to Ang Mo Kio station as 

that was not one of the incident stations when the RIMP was first activated. 

484 The evidence before the COI also revealed that some of the CSTs did 

not turn up when activated. For example, CST Leader Lay Chin Yong (W63), 

who was assigned to Ang Mo Kio station, testified that out of the 14 members 

under him, only eight turned up. Similarly, CST Leader Philip Tay Kim Hoo 

(W57) who was assigned to Dhoby Ghaut station, testified that six of his 14 

team members could not turn up as they were on leave. CST Leader Eng Wee 

Jin (W55), who was assigned to City Hall station, testified that of the 14 who 

were supposed to report for duty, three did not turn up. 

Problems with bus bridging services 

485 Although bus bridging services were mobilised on 15 December 2011 

upon the activation of the RIMP, the evidence before the COI revealed that 

they were inadequate to cope with the demand. Examples of the problems 

encountered could be gleaned from the following testimonies: 

(a) SOM Anbazgan Manickam (“SOM Anbazgan”) (W60), who was 

assigned to Bishan station, testified that the bus stop was very 
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crowded with people spilling into the bus bay while waiting for 

buses. At about 9.05 pm, he informed DDSO Teo (W81) that 

there were too few buses arriving at the bus stop at Bishan, and 

that the crowd size had grown to about 700 people. At about 

9.15 pm, he called DDSO Teo (W81) again to tell him that the 

crowd was getting larger and no bus had arrived. It was only 

about 9.58 pm when ten chartered buses arrived at the bus stop. 

Service Operations Manager Lee Wan Seng (“SOM Lee”) (W62), 

who was also assigned to Bishan station, estimated that there 

were thousands of people at the bus stop. Although SMRT staff 

were present, they were overwhelmed by the size of the crowd. 

(b)  SOM Chia Pen Chuen (“SOM Chia”) (W59), who was assigned 

to Novena station, faced a similar situation with people spilling 

on to the bus bay and on the first lane of the road. No buses 

arrived until after 9.35 pm. When a bus arrived, it was almost 

full as it had picked up passengers from Newton station earlier. 

Everyone was trying to board the bus but only a few passengers 

managed to do so in an orderly manner. It was only after 9.55 

pm that he saw bridging buses arriving more frequently. 

(c)  SOM Tan Peng Foong (“SOM Tan”) (W58), who was assigned to 

Orchard station, testified that due to the evening traffic and the 

lack of bus bridging services, there was overcrowding at the bus 

bridging point. The CST staff reported for duty after about two 

hours from the time of RIMP activation. Thereafter, he deployed 

more staff members to help manage the crowd at the bus 

bridging point. The situation was made worse when a 

miscommunication caused all drivers of the bridging buses to 
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stop at Paterson Road instead of Orchard Turn. To avoid further 

delay and to disperse the existing passengers awaiting at the 

original bus bridging point, he decided to direct the passengers 

to the bus stop at Paterson Road where the bridging buses were 

stopping. This caused unhappiness among the passengers. 

However, there was no better alternative, as re-routing all the 

bridging service buses would cause more delay due to the heavy 

traffic. Between 8 to 9 pm the crowd size at the bus bridging 

point was about 500 people. It grew to around 1,000 between 9 

to 10 pm as it was closing time for the many shops in the 

vicinity of the station. 

(d)  CST Leader Philip Tay Kim Hoo (W57), who was assigned to 

Dhoby Ghaut station, testified that the buses for the bridging 

service were slow in arriving. They arrived at about 15 to 20 

minute intervals. He and his team took the initiative to inform 

passengers about the best alternative ways to get to their 

destinations. 

(e)  CST Leader Eng Wee Jin (W55), who was assigned to City Hall 

station, testified that his team had problems at the bus bridging 

point. Due to the lack of bus services, the queues became longer 

and cleared when the buses arrived. However, it did not 

escalate into a major problem as City Hall station is an 

interchange and the EWL was still operational. 

(f)  CST Leader Sito Wai Kwong (W53), who was assigned to Raffles 

Place station, also testified that there was initially a delay in the 
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bus bridging service but the bus services improved in frequency 

subsequently. 

(g)  SM Fan Mong Sing (W26), the SM of Braddell, testified that the 

CST did not turn up at his station. When he found out from the 

RATIS screens that bus bridging services would be available, he 

contacted the OCC but the OCC could not tell him when the 

shuttle service would arrive. That made it difficult for him to 

explain to the irate commuters. 

486 According to DDSO Teo (W81), the BOCC is responsible for the 

deployment of bus bridging services. Although the RIMP designated the DTO 

as the person who ought to liaise with the BOCC to activate bus bridging 

services, DDSO Teo (W81) was the one liaising with the BOCC. DDSO Teo 

(W81) contacted the manager of the BOCC, Joseph Ho (“MBOCC Ho”), for 

buses to provide a bridging service between Bishan and Raffles Place stations, 

stopping at all the stations in between. There was also a bridging service 

between City Hall and Marina Bay stations. 

487 DDSO Teo (W81) said the first wave of buses consisted of about 40 

buses. He instructed MBOCC Ho to send more buses to Raffles Place and City 

Hall stations as he knew MBOCC Ho would typically deploy buses starting 

from both ends (Bishan and Raffles Place stations). In this instance, since 

people were going home from their offices in the Central Business District 

(CBD), he asked for more buses to start from stations in the CBD. 

488 The bus arrived at around 7.56 pm at Bishan station. The first bus 

arrived at City Hall station at around 8 pm. The interval between buses at 

Bishan station was two to nine minutes in the first 30 minutes. When the 

bridging buses arrived, the RATIS screens displayed the information 
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accordingly and the station staff put up the appropriate signs. He told the 

SOMs to put up the signages leading to the bus bridging services in the 

affected stations under their charge, and he also checked with the TSC  

(Liaison) to ensure that the RATIS was updated accordingly. 

489 The BOCC was instructed by the OCC to send buses to the affected 

stations to provide bus bridging services for affected stations on the NSL. 

SOMs Tan Peng Foong (W58) and Chia Pen Chuen (W59) informed DDSO 

Teo (W81) that the buses did not arrive at their stations for the north-bound 

direction. DDSO Teo (W81) told MBOCC Ho to commence bus bridging 

services directly from these two stations. 

490 As the train services at Bishan station had stopped, he also suggested 

to the BOCC to implement a bus service between Bishan and Ang Mo Kio 

stations as there was no train service between those two stations. He was 

informed by SOM Yeo Joo Heng that there was a crowd at the bus stop 

towards Ang Mo Kio station. The first bridging bus arrived at Bishan station 

after 8 pm. 

491 DDSO Teo (W81) also requested MBOCC Ho to contact SBS Transit 

(SBST) to request that they provide assistance. However, SBST could not 

provide SMRT with any buses. Therefore, DDSO Teo (W81) requested 

MBOCC Ho to activate the sub-contractor buses. These private buses were 

activated to carry out the bus bridging service between Ang Mo Kio station 

and Bishan station. The bridging buses serving Bishan station south-bound to 

Raffles Place station arrived frequently. Within the first hour, there were 

around nine buses from Bishan station to Raffles Place. 

492 However, at Bishan station before the arrival of the bridging buses, 

there were many people waiting for the buses in the north-bound direction. It 
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was challenging for the CST members to manage the crowd. TransCom was 

activated to assist. DDSO Teo (W81) discussed the situation at Bishan station 

with CE Tay (W83) and a decision was made to send trains to Bishan station. 

In total, seven train trips were made from 7.28 pm to 10.15 pm to the Bishan 

north-bound platform to alleviate the crowd situation at that station. 

493 DDSO Teo (W81) informed the SOM at Bishan station about the 

additional train services. He instructed the station staff to prepare for the 

additional train services. Simultaneously, he made use of the CCTV in the 

OCC to monitor the situation at Bishan station. The crowd substantially 

dispersed after 10 pm due to the additional train services and the bus 

bridging services. The buses that came to Bishan were smooth-flowing. 

However, the buses heading south towards Raffles Place station encountered 

heavy road traffic because that was during the peak period and it was also the 

pre-Christmas shopping season. 

494 The OCC instructed the SMs to close the stations where no train 

services were running. All affected stations other than Raffles Place, City Hall, 

Dhoby Ghaut and Bishan stations were closed. Those four stations still had 

train services running on other lines. Passengers were ushered out of the 

stations and were initially advised to take alternative transport because the 

bus bridging services had yet to begin at that stage. 

SMRT unaware that passengers had fainted and that passengers had called 

SCDF 

495 The COI also heard evidence that two passengers on stalled trains were 

evacuated by the SCDF: one in T134 and another in T139. Fellow passengers 

on these two trains called the “995” emergency hotline but for some reason, 

they did not or were unable to inform the TOs of these two trains. 
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Consequently, the TOs, OCC and station staff were unaware that urgent 

medical attention was needed and that SCDF officers had been summoned. 

This could have resulted in some delay in the provision of medical attention, 

for example if the SCDF officers had to wait for access into the stations and 

track. Fortunately, both passengers did not suffer any harm. 

496 Although he had walked through the train to check on the passengers 

earlier, the TO of T134 (TO Alwi, W5) only found out that a passenger was 

unwell when he saw SCDF officers arriving at his train. The Dhoby Ghaut SM 

also testified that he found out that this passenger was in need of oxygen 

supply only when he arrived at the train to prepare for train-to-track 

detrainment. He was alerted by an SMRT staff who happened to be a 

passenger in the train. Subsequently, the passengers told him that they had 

called for the SCDF. 

497 In the OCC, the CC (Trains) only discovered that SCDF had been 

activated to evacuate a passenger from T134 when he saw SCDF personnel in 

the station while monitoring the CCTV footage of the station during the 

detrainment process. The MOCC was also not aware that SCDF had been 

activated. 

498 According to Staff Sergeant Nizar of the SCDF (W106), a “995” call was 

received at about 7.16 pm from a member of the public about a passenger 

who had fainted inside a train between Somerset and Orchard stations. He 

tried to verify with the OCC as to the exact location of the train and whether 

the Fire Brigade was required. He used the “red phone” which provided a 

direct connection to the OCC. He called about three to four times but there 

was no response. As a precautionary measure, he despatched a Fire Brigade 

to Orchard station. He continued calling and after 15 minutes, someone from 
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the OCC answered the call. He asked the person if SMRT needed assistance 

with regard to the information that a person had fainted in a train. The OCC 

personnel replied that no assistance from the SCDF was required. 

499 SSG Nizar (W106) also testified that the SCDF received another “995” 

call at 7.36 pm about someone fainting and the location given was Dhoby 

Ghaut station. After this second “995” call, he tried calling the OCC again via 

the “red phone” but once again the call was unanswered. SSG Niza (W106) 

despatched both an ambulance and the Fire Brigade to the scene. When he 

managed to get through to the OCC at about 7.52 pm, he spoke to CC Moksin 

(W8) who informed him that SMRT did not require any further SCDF 

assistance until further notice. 

Insufficient attention given to well-being of passengers inside stalled trains  

500 The testimony of CC Moksin (W8) at the Inquiry revealed that there 

was a lot of focus on the recovery of service but very little attention was given 

to the well-being of passengers inside the stalled trains. CC Moksin did not 

know that SCDF officers had been despatched to T134 until he saw them on 

the CCTV monitor: 

Transcript of Proceedings on 19 April 2012 

MR SOH: It was very obvious, reading through your statement, that 

from the time the incident first began, which is about 6-plus, you were 

very busy working out how to get the trains moving or, if the trains 

[were] stalled, try to get the trains off the track. 

A. Yes. Correct, sir. 
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MR SOH: I also noticed that you were also concerned about getting 

passengers out of the train. 

A. Yes, sir. 

MR SOH: Did it also enter into your mind the question about what 

[was] happening to the passengers inside the train? 

A. From the feedbacks I got it -- I mean -- the feedback I got is, it just, 

though, passenger feel very warm inside. Other than that, I did not -- 

so -- I mean, of course it's my concern, what happened, but you see, we 

are trying our best, actually -- 

MR SOH: I appreciate -- 

A. -- but we have a certain guideline and procedures to follow, so, 

yeah, yeah. 

MR SOH: I understand that. So it would be true that you saw, as your 

mission and your task, how to get the trains off the track, how to get 

the passengers out of the train? 

A. Yes. 

MR SOH: It was not a priority on your mind what [was] happening to 

the passengers inside the train; would that be correct? 

A. Not exactly like that. Just that I really rely on feedback from the 

train officers and the station staff. So if there's no feedback, take it that 

everything is under control, because on that time, I practically -- you 

know, every minute, I have to work out something. 
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MR SOH: Yes, so you wouldn't, for instance, be proactively inquiring 

from the train officers what [was] happening to their passengers? 

A. Yes, yes. 

MR SOH: Did you recall in particular any feedback, as you say, from 

the train operators about their passengers? 

A. I did receive one call from train operators. He said a passenger 

complaining that the train is warm. 

MR SOH: That's the only feedback you remember? 

A. Yes. That's right. 

MR SOH: Were you aware that the Civil Defence Forces officers were 

despatched to Train 134, I believe? Were you aware of this? 

A. Yeah. That was much later when I monitor from CCTV during the 

detrainment. 

MR SOH: You only discovered it when you observed from the CCTV? 

A. Yes, that is right. 

Miscommunication between LTA and SMRT on whether train service should 

be resumed 

501 The evidence before the COI also revealed that there was some 

miscommunication between LTA and SMRT on the resumption of train 

service. Ms Saw (W87) testified that she was informed by EVP Khoo (W115) 

that the cause of the train service disruption was complex. She testified that 

EVP Khoo (W115) recommended shutting down the train system for the 
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affected stretch for the entire night so that they could check the system 

thoroughly but that SMRT was later instructed by LTA to resume services as 

quickly as possible: 

Paragraph 59 of Ms Saw’s statement: 

59. Sometime after that, Mr Khoo Hean Siang informed that as the 

cause of the train service disruption was complex, he recommended 

shutting down the train system for the affected stretch for the entire 

night so that we could check the system thoroughly. I therefore 

instructed Chee Kong to inform the public that there would be no 

north-bound train services between Marina Bay and Bishan for the 

night, and to reassure the public that SMRTC would work around the 

clock to restore train services. However, we were later instructed by 

LTA to run train services as quickly as possible. I was informed by Mr 

Khoo Hean Siang that someone from LTA had instructed us to do. 

Therefore, after recovery was completed, services were restored at 

around 11.40 pm. 

502 However, LTA Deputy Group Director of Vehicle and Transit 

Licensing Yeo Teck Guan (“DGD Yeo”) (W104) told the COI that LTA was 

unaware of the concerns of SMRT and would not have requested SMRT to 

resume service if the concerns had been made known to LTA: 

Transcript of Proceedings on 17 May 2012 

Q.... Did LTA request SMRT to resume services for the north-bound 

that night? 

A. No. 
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Q. We've heard the evidence of previous witnesses to say that SMRT 

did not initially intend to resume services that night, but it was after a 

conversation with LTA that they decided to resume services. And I 

think it was said that this could have been a conversation between Mr 

Lui Weng Chee and Mr Soo Weng Tuck. Do you know about such a 

conversation? 

A. Yes. I believe that at about 10 or past 10 – because we -- at the LTOC 

we were constantly monitoring the progress of the recovery efforts, so 

by then SMRT had already restored -- reported that it had restored the 

third rail. It had done the meggering test, this meggering test is an 

electrical test to make sure that the third rail is not short-circuited to 

ground. And that they were then proceeding to do line-clearance. Line-

clearance means that they will be sending people along the tunnel to 

make sure that there are no obstructions. So this is really a prelude to 

resumption of service. So I actually asked Mr Soo, as the KCO, to check 

with SMRT as to when they are likely to resume service, and also to 

convey the message to them that if they have completed their safety 

checks, then they should resume service so as to help clear the backlog 

of passengers that are affected by the disruptions. 

Q. Do you know if SMRT expressed any concerns about this position? 

A. At that night I do not recall that they expressed any reservations, or 

that they were reluctant to do so. 

Q. But you were not the person who spoke with SMRT? 

A. Yes. It was Mr Soo, but Mr Soo would have come back to me. If the 

SMRT had concerns -- because for us, I think safety is always 
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paramount. If SMRT had indicated they have concerns, we would not 

have overruled the people on the ground. 

503 The COI also heard the testimony of EVP Khoo (W115) that he decided 

to resume service later that night after the relevant checks such as line-clears 

had been carried out: 

Transcript of Proceedings on 24 May 2012 

A. So I called back Vincent Tan, he was then in charge of -- his -- was 

the OIC and told him that okay, recovery process can start. It was then 

he told me, "Oh, there's a few more train get stuck. One train stuck at 

Braddell, another train stuck at Toa Payoh". So I asked Tek Poo to go 

down with me to assess the situation at Braddell, what has caused this 

mess, you know. 

So when we were at Braddell, it's the same thing happened, you know, 

we saw that the train get stuck there, and the third rail -- the shoe was 

twisted and all this thing. 

Then I spoke to Vincent, Vincent told me that they are -- the other train 

in the similar condition at Toa Payoh. Again, we went down to Toa 

Payoh. That was the time then I thought, oh, this is more serious than 

we thought. 

Then I called her and said there is no way we can open the services, so 

I recommend that we -- you know, we -- that part of the services may 

have to be shut down for the rest of the night, so that recovery process 

and check can be done. 
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However, through coordination, all this thing, these people have done 

faster than I thought, and the whole recovery process, even the line 

clear was done around, I think around 11 o'clock, and then they 

decided that -- at operational level, they decided that we can open the 

services. 

I did have my -- my input, then they asked me, then I said that since 

line has been clear, all the diligent -- due diligence has been done, okay, 

let us open and -- it's always our policy, each time that we have cleared 

everything, due diligence has been done and every check has been 

done, no safety issue, we'll open the services.” 

Activation of RIMP on 17 December 2011 

504 On 17 December 2011, the RIMP was likewise activated by VPRO Lui 

(W114). VPRO Lui (W114) received a telephone call from CC Quah (W38) at 

about 7.01 am informing him that a fault similar to the incident on 15 

December 2011 might have occurred. After conferring with SVP Vincent Tan 

(W84), he activated the RIMP. 

505 The following message was sent out by the OCC at 7.12 am under 

VPRO Lui’s (W114) instruction: 

“(OpsRED2) RIMP activated. All trains turning around @ NEW X/O. No 

svc from MRB to NEW both bounds”. 

506 When VPRO Lui (W114) arrived at the OCC at around 7.50 am, SVP 

Tan (W84) was already present at the OCC. He was taking charge of the 

situation. 
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507 According to SVP Tan (W84), there were improvements to SMRT’s 

management of the train service disruption on 17 December 2011 as they had 

learnt from the incident on 15 December 2011. Notably, when CC Quah (W38) 

discovered that two trains had encountered intermittent illumination of fault 

indicators, he directed south-bound trains to turn around at Newton station, 

the southernmost station before the suspected “problem stretch”, or to be held 

at stations. 

508 Train-to-track detrainments on 17 December 2011 were also initiated 

and conducted more quickly. CE Tay (W83) testified that after 15 December, 

they appreciated the importance of having passengers detrained quickly, 

without compromising the safety of the passengers. In the first incident, 

detrainment to track was executed only after the causes of stalled trains were 

ascertained. In the second incident, passengers on T113 were detrained to the 

track once the necessary safety precautions had been put in place, even 

though SMRT staff had not yet ascertained that the third rail had sagged. This 

enabled detrainment to be completed within half an hour of the train 

malfunction. Hence, the train still had emergency lighting and ventilation. 

509 According to SVP Tan (W84), information dissemination in relation to 

the second disruption was also better than that on 15 December 2011. For 

example, he instructed the Crisis Communications team to make 

announcements in Mandarin in addition to English. Also, unlike the case on 

15 December 2011, SMRT made use of social media platforms like Twitter to 

ensure speedy and accurate dissemination of information to the public. 

510  OCC staff were also quick in devising plans to resume partial service. 

Although two stalled trains were obstructing the running of revenue service 
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trains on the north-bound track, the OCC directed TOs to use the middle 

track located at Ang Mo Kio station to bypass the two defective trains. 

511 Bus bridging services also operated more timely and smoothly on 17 

December 2011. This was largely because of the lighter road traffic conditions 

and the support from LTA’s traffic regulation enforcement unit. The bus 

bridging routes were also extended pre-emptively, in anticipation of the 

disruption affecting more stations over time. 

512 With regard to station management, SMRT staff proactively took steps 

to prepare for a major service disruption once they learnt that some trains 

were experiencing faults. This was done before the RIMP was activated. For 

example, SOM Lim (W54) instructed a number of EWL SMs to assist at 

affected stations. SMRT also attempted to prevent overcrowding at Newton 

station, where south-bound trains were initially turned around. The 

turnaround point was changed to Toa Payoh station which was better 

equipped to cope with large passenger volumes as it was linked to a bus 

interchange. 

Operational problems faced on 17 December 2011 

513 However, there were still a number of operational difficulties 

experienced on 17 December 2011. 

Problems encountered by TOs 

514 The COI heard evidence of limited communication between the OCC 

and TOs. For example, train T132 TO See Boon Siong (W36) testified that he 

was instructed by the OCC to shut down his train after it lost traction power 

at Dhoby Ghaut station. Thereafter, he did not receive any instructions or 

information until a rescue train arrived five-and-a-half hours later. T137 TO 
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Mohamed Redzuan Shah (W32) also testified that he was instructed by the 

OCC to conduct a line-clear between Newton and Marina Bay stations 

without being given any other information such as what to look out for. He 

also said that he felt “frustrated” with the OCC’s instructions to continue 

operating the train normally but with caution even after he reported the 

repeated illumination of the fault indicators in his train. 

Problems encountered by SMs 

515 The COI also heard the following testimony regarding the lack of 

accurate information to station staff: 

(a)  Newton SMs Sundaraj (W48) and Hafizah (W49) testified that 

they were not informed by the OCC that trains were being 

turned around at their station. CC Quah (W38) affirmed that he 

did not inform the Newton station staff of this as he was 

preoccupied and expected the other OCC staff to do so. SM 

Sundaraj (W48) further testified that none of the Newton station 

staff were informed of the activation of the RIMP at any time 

that day. 

(b)  SMs at some stations testified to being confused by the 

numerous changes of south-bound service turnaround station 

between Newton to Toa Payoh that morning. In fact, even up to 

the hearing, some witnesses were still unsure about the exact 

service turnaround arrangement on 17 December 2011. 

(c)  Orchard SM Wong Nian Sam (W20) testified that when he was 

informed that there was no traction current on the south-bound 

track, he wanted to check whether there were any train services 
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north-bound. He called the OCC but the TSC said that he was 

very busy and asked him to wait for updates. The TSC did not 

call SM Wong (W20) back. Subsequently, SM Wong (W20) 

received a message through the UMS that there was no traction 

current north-bound. He asked the OCC if there was still south-

bound service and was told that there was “staggered” south-

bound service. However, he later found out from the SMs of 

other stations that no south-bound trains were running. 

Concluding that there would not be any service at Orchard in 

either direction for an unknown duration, he decided to close 

the station even though he had not been instructed by the OCC 

to do so. He also testified that he was only informed of the 

resumption of service later that day shortly before the first 

south-bound train arrived. 

(d)  Novena SM Alan Fong (W50) testified that he attempted to call 

the OCC on the EPAX phone three or four times to find out the 

cause of the expected duration of the disruption but his calls 

were not answered. Subsequently, he only realized that service 

had resumed when he saw trains arriving and passengers 

alighting at the station. 

(e)  Toa Payoh SM Lim Chiow Siong, Philip (“SM Philip Lim”) 

(W52) testified that he received an SMS from the OCC which 

indicated that there would be no service between Marina Bay 

station and Newton station. As his staff were preparing to put 

up the service disruption signages, SM Philip Lim (W52) 

received another SMS informing them that the service 

disruption had been extended from Toa Payoh station down to 
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Marina Bay station. Before they could make changes in the 

signages, SM Philip Lim (W52) received further SMS messages 

that the disruption was from Newton station to Marina Bay 

station. This happened a few times within a short period to the 

extent that SM Philip Lim (W52) and his staff were confused as 

to what to indicate on the signages. SM Philip Lim (W52) did 

not contact the OCC to verify further as it was his experience 

that “whenever the OCC was busy, they would not entertain 

calls from Station Managers and in this case, they were clearly 

busy”. 146  As the information for service disruption was 

constantly changing, they faced the brunt of the problem. 

Passengers were detrained sometimes in Newton station and 

sometimes in Toa Payoh station and they were very difficult to 

handle. 

Problems with CSTs 

516 Some CSTs reported for duty later than ideal. Newton SM Sundaraj 

(W48) testified that the situation at the bus bridging point was “chaotic” until 

the CST arrived at around 8.30 am. This was more than an hour after the 

activation of the RIMP and after numerous trains had detrained at the station. 

517 There was also an unbalanced CST staffing at different stations. While 

there were about 20 to 30 CST members at Toa Payoh station, Bishan SM 

Jamaludin (W24) testified that a CST comprising five members was at his 

station for only about 45 minutes. After that, the CST was redeployed to Toa 

Payoh station. 

OCC had no time to notify Police 
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518 Under the RIMP,147 the OCC is required to inform the Police for the 

purpose of maintaining law and order at stations at the initial stages of a RED 

incident. Paragraph 6.1.1(a)(i) of the SOP for Activation of Command and 

Control Structure148 further provides that the Duty CC shall be the person 

responsible for informing the Police. However, CC Quah (W38) told the COI 

that he did not inform the police as he had no time to do so. 

Transcript of Proceedings on 25 April 2012 

MR SOH:... Are you aware whether the OCC has a responsibility to 

activate the police when RIMP is activated? 

A. Yeah -- yes, sir. 

MR SOH: Yes, as in it is part of the SOP to activate the police -- 

A. Not really say -- you see, where -- this is our normal practice, if we 

activate this one we will inform relevant party. 

MR SOH: That includes the police? 

A. That includes the police. 

MR SOH: Did you know whether someone actually did activate the 

police, from OCC? 

A. No. I'm not aware. 

MR SOH: You're not aware? 

A. Yes. Because you have to -- you have to understand, at that 

situations, I'm busy handling the incidents, I don't have time to start 
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calling police, calling LTOC, because from my past experience, the 

moment I start calling them, they will drag down my time. They will 

start asking what was the problem, what's the detail of the problem, 

what happened, this and that. 

MR SOH: I understand that. Would you be able to say, was -- the 

responsibility to activate the police, [did] it fall on any person 

specifically in the OCC that day? 

A. If you want to say specifically, then I -- then depends on me. 

MR SOH: Thank you for that direct answer. 

Issues with RIMP 

519 According to Ms Saw (W87), SMRT has constantly improved its RIMP 

over time through its observations from past incidents both in Singapore and 

overseas. For example, after the London bombings in 2006, a team from SMRT 

took a study trip to London to learn from the experience of their UK 

counterparts. They saw that multiple bombings could affect more than two 

stations. Reflecting on this trip, SMRT decided to revise the RIMP to have 

enough teams and people to cover even more stations. This translated into 

increased staffing for the Recovery team and the CSTs. However, Ms Saw 

acknowledged that SMRT’s response during the incidents in December 2011 

was not ideal because of the dynamism of the actual incident situations. 

520 In addition, Ms Saw also pointed out two major issues with the RIMP 

at the conceptual level. First, there was an issue with regard to the 

classification or definition of incidents. The incidents on both 15 and 17 

December 2011 were classified as RED 2 incidents when they should have 

been dealt with as RED 1 incidents. In a RED 2 incident, the OIC would take 
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charge of the RIMP and the CEO would not have any official role under the 

RIMP. In a RED 1 incident, the CEO would liaise with external agencies in the 

implementation of the RIMP. The 15 December 2011 incident, although it did 

not involve any casualties, was of a large scale. It required a multi-agency 

response to deal with the overwhelming crowd and the constantly changing 

situation where multiple trains were stalling at different sectors of the NSL. 

Having the incidents classified as RED 1 incidents would have triggered the 

requisite multi-agency response and external assistance. 

521 Second, the RIMP procedures did not fully address dynamic situations 

such as those on 15 and 17 December 2011 where the instructions to ground 

staff had to constantly change, thereby creating communication and 

coordination problems. For instance, the instructions from the OCC kept 

changing because of the very dynamic nature of the incidents. As such, 

instructions conveyed to station staff were in some instances no longer 

accurate or relevant by the time they were passed on to the CSTs, which did 

not have direct communication lines to the OCC. This led to some confusion. 

522 Indeed, the confusing information had resulted in inconvenience to 

commuters such as Mr Lai Chin Liang (W37) who was onboard T133 that 

stalled at Braddell station. When he noticed that the train did not move after it 

arrived at Braddell station and passengers were alighting from the train, he 

thought they might be changing to another train. As there was no sign or 

notice at the platform informing the passengers that there was a train 

disruption, he remained at the platform to wait for another train. The 

platform was crowded with people who had alighted from the affected train. 

About five to ten minutes later, he realised that passengers were starting to 

leave the platform for the concourse area. He followed them. When he 

reached the paid concourse area, he saw from the RATIS screens that there 
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was a train disruption. He also heard through the PA system at the station 

that passengers had to make their own travel arrangements. The 

announcement was only in English. At that point, he approached the SM and 

asked him for an alternative way to Ang Mo Kio station. The SM told him that 

bus services would be provided. Another SMRT staff told him the same 

message. Although SMRT staff kept telling passengers that shuttle bus 

services would be arranged and provided, none arrived between 7 pm and 

8.30 pm. During this period of time, he was waiting at the paid concourse area 

next to the control station. It was only later at about 8.30 pm when he was told 

that there would be no bus services for Braddell station that he left the 

concourse area to take the taxi home. He felt that he was misled by SMRT 

staff and suffered a loss of time. 

LTA’s role in incident management 

523 The COI was told that LTA’s role with regard to the management of 

train service incidents and disruptions encompasses the regulation of the 

PTOs’ train operations and the validation of their emergency preparedness. In 

addition, LTA has its own processes to mitigate the impact of any disruption 

on commuters. 

Regulation and review of incident management preparedness and processes 

524 Witnesses from LTA elaborated that under the LOAs granted by LTA, 

each PTO is required to have in place an emergency preparedness plan 

including a Business Continuity Plan, an RIMP, a Recovery Plan and an 

Emergency Resource Plan, and to review and update these plans as and when 

necessary. These plans are also required to be tested via at least one major 

exercise per year. In addition, LTA is empowered under the RTS Act to issue 

Codes of Practice to all operators and Directions and Provision Orders, 
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including additional binding requirements pertaining to incident 

management. 

525 LTA reviews and provides feedback to the PTOs on their RIMPs and 

incident management SOPs as follow-up to the submission of updated 

RIMPs, on an ad hoc basis such as at meetings, or following actual incidents 

and exercises. In the case of SMRT, LTA’s DDTR Soo (W82) testified that in 

addition to comments on SMRT’s RIMP revisions, LTA has provided 

feedback in relation to specific incidents as well as on general matters. For 

example, at a 2 December 2011 meeting, LTA, SMRT and SBST discussed 

ways to better inform commuters of disruptions, such as the use of social 

media and electronic displays at station entrances. LTA also suggested that 

the PTOs allow free rides on regular bus services calling near MRT stations 

affected by a disruption, complementing bus bridging services, and that 

SMRT consider bi-directional train operations during the blockage of one 

track in order to disperse passengers more effectively. SMRT agreed to look 

into these possible improvements but was not able to implement them prior 

to the 15 and 17 December disruptions. 

LTA’s incident management SOP 

526 LTA also has its own SOPs for the management of rail service 

disruptions and incidents. The COI was told that SMRT is required to inform 

LTA of any incident, whether major or minor. LTA's LTOC will then inform 

all LTA senior management and key operations personnel via SMS 

accordingly. LTA Chief Executive Chew Hock Yong (W108) elaborated that in 

the case of train service disruptions with expected significant impact on 

commuters, he and LTA Group Director of Vehicle and Transit Licensing or 
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his deputy would assess, based on information from SMRT and the LTOC, 

what action, if any, LTA should take. 

527 In most cases, it is sufficient to leave the PTO to manage the incident. 

The LTOC will provide assistance in accordance with its standing SOPs, for 

example to inform the security agencies. It will also continue to monitor the 

situation and the PTO’s recovery actions, and update LTA senior 

management. For more severe incidents, CE LTA may activate and chair 

LTA's Crisis Management Group (CMG) or a subgroup of the CMG known as 

the Public Transport Crisis Management Team (PT-CMT). The PT-CMT 

comprises staff from relevant divisions dealing with public transport, such as 

those from the regulatory, engineering and corporate communications 

divisions. In such situations, the PTO remains responsible for managing an 

incident at the operational level, for example to evacuate passengers and 

recover trains, manage crowds, provide bus bridging services and provide 

information to the public and media. LTA plays the more strategic role of a 

crisis manager, coordinating with other government agencies and 

stakeholders to manage and mitigate the incident at the network level. 

528 For example, under the PT-CMT SOP, LTA, supported by the Traffic 

Police, will provide traffic management and enforcement support to facilitate 

the movement of bridging and regular buses. LTA will also enlist the 

assistance of other PTOs to increase the capacity of alternative transportation 

arrangements and activate TransCom to assist with crowd management if 

needed. It oversees the dissemination of information to the public and takes 

charge of forward-planning in the event that the relevant PTOs are unable to 

restore service within an estimated timeline. LTA will also step in to provide 

any assistance when necessary or when requested. 
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529 Upon activation of the PT-CMT, a first meeting will be held within two 

hours for LTA officers to discuss the situation and measures to manage it. 

However, witnesses from LTA such as DGD Yeo (W104) testified that LTA 

officers typically initiate incident response immediately upon being activated, 

while preparing for the PT-CMT meeting. 

LTA’s incident response on 15 December 2011 

530 LTA staff first found out about the service disruption on 15 December 

at about 7.05 pm when an LTA officer was informed by his friend that a train 

at City Hall was not moving and the platform was crowded. However, 

passengers were not being told of what was going on. LTA’s KCO, DDTR Soo 

(W82), proceeded to contact SMRT DTO Shahrin (W80) who informed him 

that a train had stalled in the tunnel. 

531 At 7.24 pm, DDTR Soo (W82) was informed by the LTOC via SMS that 

SMRT had reported that a section of the third rail between City Hall and 

Dhoby Ghaut stations had collapsed and that train service between Marina 

Bay and Braddell stations was disrupted. 149  This information was also 

conveyed to DGD Yeo (W104). He immediately informed his Deputy Chief 

Executive Lim Bok Ngam (“DCE Lim”) and the Ministry of Transport. He also 

directed the LTOC to standby for the activation of the PT-CMT. At 7.26pm, 

the LTOC was informed by the OCC that the RIMP had been activated. 

Around 7.45 pm, DDTR Soo (W82) was informed that SMRT estimated that it 

would take several hours to repair the third rail and restore train service. 

532 On the advice of DGD Yeo (W104), DCE Lim decided at around 7.55 

pm to activate the PT-CMT. He also instructed engineers from LTA’s 

Engineering and Rail Projects Group to be recalled. LTA officers were 

                                                             

149 SMRT subsequently clarified to LTA that the third rail was “sagging”. 
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activated via SMS over the subsequent ten minutes. They started to arrive at 

the LTOC from about 8.30 pm and carried out various tasks prior to the PT-

CMT meeting. For example, DDTR Soo (W82) took charge of monitoring 

SMRT’s recovery efforts including its bus bridging services. He also acted as 

the liaison between the PT-CMT and SMRT’s incident management team. He 

also despatched LTA staff to certain busy NSEWL stations to monitor the 

crowd situation. He also requested SBST to help manage the crowds at SMRT-

NEL interchange stations. Meanwhile, Deputy Director Bus and Vocational 

Licensing Josephine Tan (“DDBVL Tan”) (W88) monitored regular bus 

services and worked with SMRT and SBST on the bus services. 

533 Based on the monitoring of the traffic situation by OCC staff, Deputy 

Director Enforcement and Intel Joseph Lee worked with the Traffic Police and 

deployed LTA enforcement officers and CISCO traffic wardens to facilitate 

the movement of bridging and regular buses. Staff at LTA’s Intelligent 

Transport Systems Centre (ITSC) facilitated bus movements by according 

these vehicles additional “green time” at traffic junctions. LTA also facilitated 

the information flow between the various stakeholders, including TransCom 

which was requested to assist with crowd control at some stations. Some LTA 

officers were also directed to proceed to the site of the sagged third rail to 

report on the recovery efforts. However, by the time they arrived at the 

incident site, SMRT had almost completed the recovery process and was 

preparing to resume train service. 

534 At around 9.00 pm, the first PT-CMT meeting was convened and LTA 

officers provided updates on the situation and actions taken. DCE Lim 

directed the staff from LTA’s Engineering and Transit Regulation Divisions to 

proceed to the incident site to assess the damage and monitor SMRT’s 

recovery efforts. A second PT-CMT meeting was held at about 11.00 pm at 
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which further updates were given and it was decided at this meeting that 

LTA should issue a statement to update the public on the situation. This 

statement was issued at about 11.30 pm. 

535 North-bound service resumed at about 11.40 pm. After SMRT 

informed LTA that it had stood down its RIMP and was withdrawing the bus 

bridging services, the PT-CMT stood down at about 1.00 am on 16 December 

2011. 

LTA’s incident response on 17 December 2011 

536 On 17 December 2011, the LTOC informed LTA management at about 

7.21 am that SMRT was turning south-bound trains around at Newton. DCE 

Lim activated the PT-CMT at 7.49 am. LTA officers carried out essentially the 

same actions as they did on 15 December 2011 to help manage the incident. 

This time, LTA officers were stationed at the OCC to obtain updates on the 

recovery process, which they then fed back to the LTOC. The PT-CMT met 

twice, once at 9.00 am and again at 11.00 am. 

Actions taken by SMRT and LTA to enhance incident management 

following the incidents 

537 Following the two incidents in December 2011, both SMRT and LTA 

have taken steps to enhance the management of train service disruptions. 

These efforts are outlined below. 

Post-incident measures implemented by SMRT 

538 Since the incidents on 15 and 17 December 2011, SMRT has put in place 

a number of measures to improve incident management. SMRT interim Chief 
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Executive Officer (CEO) Tan Ek Kia (W89) informed the COI that the 

following measures have been implemented: 

(a) Initiatives to improve communication to passengers in stalled 

trains, to commuters affected by train disruptions and the 

general public: 

(i) TOs are now required to make timely and regular 

announcements and service updates to passengers in 

stalled trains and to affected commuters; 

(ii) A new OCC communication team has been set up to 

make public announcements to passengers; 

(iii) CST staff strength is to be increased from 194 staff to 700 

staff; 

(iv) Service updates to the general public through different 

communication channels with the first announcement to 

be made within 15 minutes of a service delay and 

updates given at 20-minute intervals; 

(v) Information counters will be set up at affected stations 

during service disruptions to provide passengers with 

more comprehensive information on alternative bus 

services and to provide passengers with a copy of the 

MRT system map so that passengers can make use of the 

MRT network instead of relying solely on bus services, if 

possible. 

(b)  Procedures for detrainment of passengers in stalled trains: 
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(i) The time stipulated for the detrainment of passengers 

from stalled trains has been reduced from 45 minutes to 

30 minutes from incident occurrence. Under the new 

framework, the duty CC shall, by the 15th minute of the 

incident, make a decision on train-to-track detrainment. 

However, if an assisting train is still unavailable by the 

30th minute, the duty CC shall activate the train-to-track 

detrainment. 

(c) More effective alternative bus arrangements: 

(i) SMRT now provides information on bus bridging 

services to other non-affected stations in the case of a 

train service disruption. 

(ii) SMRT has also made arrangements for free travel on 

passing through regular bus services serving stations 

affected by a service disruption. 

(iii) SMRT has implemented new detrainment principles (in 

respect of train-to-platform detrainment) with the 

following order of priority: train interchange stations 

first, followed by stations with bus interchanges and 

stations where bus bridging can start earliest. This is to 

allow for more effective use of transport network 

interchanges during an incident. 

(d)  Refinement of incident management processes: 

(i) SMRT is working on incorporating and implementing 

LTA’s newly issued Code of Practice on Incident 
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Management During Train Service Disruptions, which 

sets standards on key aspects of incident management, 

including information management, crowd management, 

and incident reporting. 

(ii)  The RIMP alert levels have been aligned with LTA’s alert 

levels to improve the coordination between SMRT’s OCC 

and LTA’s LTOC. There are now three alert levels – Level 

3 (in place of ORANGE 2 and ORANGE 1 alerts under 

the previous classification); Level 2 (in place of RED 2 

and RED 1 alerts under the previous classification); and 

Level 1. Level 3 incidents are incidents where there are 

service delays of more than ten minutes (during peak 

hours) or 15 minutes (during off-peak hours) but not 

exceeding 60 minutes. Level 3 incidents will be managed 

by the application of standard emergency procedures. 

Level 2 incidents are incidents with major service 

disruptions or situations that adversely affect a large 

proportion of the public, or where there is major loss of 

life and/or injury. Level 2 incidents involve the activation 

of the RIMP and entail a multi-agency response and 

activation of LTA’s Emergency Operations Centre. Level 

1 incidents are incidents which are sudden and disastrous 

and which involve actual or potential loss of life or 

damage to property on a large scale. Level 1 incidents 

require the activation of the Homefront Crisis Executive 

Group and the Homefront Crisis Ministerial Committee. 

There is a greater capacity now for the involvement of 
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multiple external government agencies, depending on the 

magnitude or impact of a disruption. External agencies 

include the Police, SCDF as well as SBST. This process of 

refinement was done in conjunction with LTA. 

(iii)  Tabletop exercises have been conducted to test the new 

framework processes and structures with LTA and the 

other external agencies. 

539  Other measures that SMRT has implemented to improve its incident 

management process include: 

(a) Improving the comfort of passengers in stalled trains during a 

service disruption by switching on tunnel ventilation fans, 

sliding open the detrainment door to allow air flow into the 

train, and switching on tunnel lights. These measures were 

tested in February in 2012 and have been adopted by the OCC. 

(b) Buttressing logistical support available to activated staff during 

an incident, e.g. the F&B team will activate a third party caterer 

to deliver the necessary meals and drinks to activated staff. 

540 SMRT is also looking at further measures to improve communication 

with the public during a train service disruption. These include: 

(a) The introduction of signage in stations and bus stops that can be 

used during disruptions to more effectively communicate train 

service disruptions, bus services to other stations and bus 

bridging services. 
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(b) The installation of pull-down screens at stations displaying 

service disruption information. 

(c) The implementation of an electronic passenger information 

display at selected stations. 

541 In the area of bus bridging, DDSO Teo (W81) told the COI that the 

BOCC will now send SMS messages on the expected arrival of the first bus, 

ten minutes before its arrival, to the SOMs and the SMs. Moving forward, the 

BOCC is also trying to build 53 scenarios into the BOCC databases such that 

when the buses are activated for bus bridging, the BOCC is able to track 

where the buses are. As the bus bridging routes are not the routes the 2,000-

odd SMRT drivers take on a day-to-day basis, it is a big challenge for the 

drivers to remember all the routes. The plan is thus to send a bus operations 

ground team to brief the drivers and a bus guide team to guide those drivers 

who are not familiar with the bus bridging route. 

Measures adopted post-incident by LTA 

542 LTA, as regulator of the rapid transit system sector, has also taken 

steps to improve the management of service disruptions in the wake of the 

December 2011 incidents. 

New Code of Practice 

543 The COI was told by DGD Yeo (W104) and DDTR Soo (W82) that 

following the incidents and in consultation with the PTOs, LTA has issued a 

new Code of Practice on Incident Management During Train Disruptions 

under s 17 of the Rapid Transit Systems Act.150 This stipulates requirements 

                                                             

150 E53 



 

232 

 

and standards for the detrainment of passengers from stalled trains, 

including: 

(a) That the PTO must decide whether to detrain commuters from a 

stalled train onto the tracks, viaducts or tunnels within 20 

minutes of a train stalling; 

(b)  That tunnel lights and ventilation are to be switched on in the 

immediate vicinity of any train that has been immobile for more 

than ten minutes; 

(c)  That bus bridging services are to be activated by the PTO within 

15 minutes of its OCC being informed of an incident which is 

likely to disrupt train services for more than 60 minutes; 

(d)  That the first bridging bus shall arrive at each affected station 

within 30 minutes of activation and operate at headways of not 

more than 12 minutes during peak hours and 15 minutes during 

off-peak hours; 

(e)  That the PTO must notify the LTOC and TransCom within ten 

minutes of the onset of a major incident, or within 30 minutes in 

the case of other incidents which are likely to be of media 

interest or raise concerns over the safety of person within or in 

the vicinity of its MRT line. Updates are also to be provided 

every 15 minutes; 

(f)  That SCDF is to be alerted immediately of any incident that may 

require its immediate response or if commuters are being 

detrained onto tracks, viaducts or tunnels; 
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 (g)  That the PTO must inform commuters on board trains and 

passengers in stations of any service delay within five and ten 

minutes respectively after its OCC is informed as such, and 

update them every 15 minutes. If a PTO assesses that the delay 

is likely to exceed 60 minutes, it is to inform commuters on 

board stalled or immobile trains on the reason for the disruption, 

the actions being taken to restore service or evacuate them to 

safety, and an estimated timeframe for these actions; 

(h)  That the PTO is to make public announcements on any service 

disruption, including information on alternative transportation 

options, in all trains and stations on the affected line within 15 

minutes and provide updates every 15 minutes thereafter; 

(i)  That the OCCs of other lines are to be informed within 15 

minutes of any service delay or disruption. The operators of the 

other lines are then to announce the delay or disruption in their 

trains and stations within five minutes of receiving the 

information; 

(j)  That the PTO is to inform the general public of any service 

disruption through the broadcast and print media, its own 

website and online within 15 minutes of the incident and 

provide updates every 20 minutes thereafter; and 

(k)  That the PTO is to appoint a KCO and alternate KCO to serve as 

the single point of contact with the LTOC. 
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544 This new Code of Practice complements other regulatory requirements 

on incident management such as the existing Code of Practice on Operation, 

Maintenance and Safety of the Rapid Transit System.151 

Provision of free rides on regular bus services 

545 LTA has also facilitated an agreement between the two PTOs to 

provide free rides on regular public bus services at designated bus stops in 

the vicinity of affected MRT stations during extended service disruptions 

requiring the activation of bus bridging services. This enables commuters to 

continue their journeys on regular bus services without having to wait for the 

arrival of bridging buses. The cost of the free rides will be borne by the 

operator of the disrupted MRT line. 

Improved information on alternative transportation arrangements 

546 To assist passengers affected by service disruptions, LTA is working 

with the PTOs on a common set of signs to indicate the locations of boarding 

points for bus bridging services as well as information on regular bus services 

serving other MRT stations. 

Incident management exercises 

547 LTA has also conducted two joint tabletop exercises with both PTOs 

and other government agencies to test their new incident management 

protocols and identify areas for further improvement. Further exercises, 

including actual ground exercises, are planned in the coming months. 

Additional enhancements being considered by LTA 
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548 The COI was also told that LTA is considering additional measures to 

strengthen incident management preparedness, including the introduction of 

more prescriptive requirements in addition to those in Code of Practice 7, 

such as minimum frontline staffing levels and further bus bridging standards. 
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CHAPTER 11 

RECOMMENDATIONS OF EXPERTS, SMRT IIT AND LTA IT ON 

INCIDENT MANAGEMENT 

549 SMRT’s response to the incidents of 15 and 17 December 2011 was 

analysed by the SMRT IIT. The findings and recommendations of the IIT are 

set out in its report. In addition, SMRT also sought the assistance of a railway 

incident management expert from WS Atkins, Mr Peter Gillen (“Mr Gillen”) 

(W86), to review the adequacy of SMRT’s RIMP and its implementation 

during the incidents. 

550 LTA) also issued an Interim Investigation Report that assessed, among 

other things, SMRT’s incident management and its compliance with the 

requirements in its RIMP. 

551 AGC engaged Mr Andrew Barr (“Mr Barr”) (W85), Network 

Operational Planning and Integration Manager of London Underground, who 

was the officer in charge of the London Underground’s emergency response 

during the terrorist attacks in 2005, to evaluate SMRT’s incident response and 

make recommendations on improving management of such train service 

disruptions should they occur again. 

552 The SMRT IIT Report, the LTA Interim Investigation Report152 and the 

expert reports of Mr Gillen (W86)153 and Mr Barr (W85)154 were tendered to the 

COI for consideration. In addition, the COI also heard the oral testimony of 

Mr Gillen (W86) and Mr Barr (W85) given jointly in a witness conference on 9 

May 2012. Before their testimony, Mr Barr (W85) and Mr Gillen (W86) had the 
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opportunity to meet to discuss the issues raised in their respective reports and 

Mr Barr (W85) gave the COI a presentation of the outcome of their 

discussions at the Inquiry. 

553 The ensuing part of this Chapter sets out a summary of the findings 

and recommendations of the Investigation Teams and the experts. 

SMRT IIT’s observations and findings 

554 The SMRT IIT evaluated SMRT’s response to the disruptions, in 

particular the disruption on 15 December 2011 as it took place during the 

evening peak period and caused the most disruption to commuters. 

555 In its evaluation of SMRT’s response, the IIT made the following 

observations and findings: 

Weaknesses in the design of the RIMP 

556 The IIT found that the RIMP and Bus Bridging Plan (BBP) were 

generally more suited to deal with incidents on a smaller scale and were not 

sufficiently comprehensive to deal with disruptions of a major scale. The IIT 

noted the following shortcomings: 

(a) The RIMP is geared towards technical and operations concerns 

and system recovery. While these objectives are ultimately in the 

interest of minimizing inconvenience to commuters, the 

classification of incidents in the RIMP based on the expected 

duration of delay does not take into sufficient consideration the 

safety, welfare and comfort of commuters in the interim; 

(b) The chain of command during a crisis situation could be clearer 

and more robust. The responsibility for overall incident 
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management lies largely on the CCs and line managers situated 

in the OCC as the focus in the RIMP is on system recovery. 

There is no clear commanding element at senior management 

level who, while not directly involved in the recovery of the 

trains, is able to read the overall situation of the incident and 

holds the authority to make the necessary judgment calls, which 

are sometimes unprecedented, in the context of the incident; 

(c) The RIMP was planned on the assumption that SMRT would be 

mostly self-reliant in an incident – other than one where there 

are casualties involved. This is not optimal as even if there are 

no casualties, external assistance and coordination may still 

need to be activated to mitigate adverse impact on commuters. 

In some cases, it may be preferable for LTA to take over the 

holistic management of an incident as it possesses the facilities 

such as the LTOC to monitor the overall ground situation and 

the ability to take national-level steps to manage an incident, for 

example by enlisting other transport operators to assist, 

activating traffic management measures and coordinating 

information dissemination; and 

(d) There was a lack of coordination between different SMRT 

departments over the implementation of their respective plans 

in several areas. For instance, the NSEWL OCC did not provide 

timely and regular updates to the BOCC. Consequently, the 

BOCC provided outdated information to ground staff at stations 

who, in turn, gave commuters inaccurate information about 

train operations. As one example, the Bishan bus field team was 
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informed that train service to Ang Mo Kio station was running 

when in actual fact, it had by that time ceased. 

Bus bridging operations 

557 The BBP was activated on 15 and 17 December 2011 and on those days, 

SMRT operated about 85 buses to provide bridging services. Overall, the IIT 

notes that the BBP is more suited for a localized disruption, for example a 

single train, single station disruption, as bus bridging services can never 

accommodate the volume of passengers affected by a larger-scale train 

disruption like that experienced on 15 December 2011, given the much 

smaller capacity of each bus. The IIT notes that the guiding principle for 

larger-scale disruptions should be to channel stranded commuters back into 

the working parts of the regular public transport network, with bus bridging 

used to complement regular transport services secondarily. The IIT lauded 

the SMRT staff who recognised this during the 15 December 2011 incident 

and who sensibly advised commuters to switch to the EWL or the Circle Line 

instead of waiting for bus bridging services. 

558 The IIT also noted the following significant operational problems on 15 

December 2011 when the BBP was executed: 

(a) There were simply too few buses to cater to commuter demand; 

(b) There was no systematic mobilisation plan to recall bus drivers 

to operate bridging services even though buses were available; 

(c) Heavy traffic congestion meant that buses were delayed from 

providing the bridging services and aggravated the time taken 

for the bridging journey itself; 
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(d) Drivers did not know which route to travel and had no maps to 

guide them; 

(e) Drivers were given contrary instructions by the BOCC and on-

site staff; 

(f) Longer articulated buses could not turn around at certain 

stations such as Bishan and Ang Mo Kio; 

(g) The senior bus manager was located at the NSEWL OCC in 

SMRT HQ while the BOCC was located in Woodlands. This 

resulted in instances where information on bus bridging 

operations was known to staff at the BOCC but not the Senior 

Bus Manager; 

(h) There were communication gaps between the OCC and the 

BOCC, for example, bus drivers and crowd control staff at MRT 

stations advised commuters that north-bound trains were 

operating from Bishan station when in actual fact, service was 

terminating at Ang Mo Kio station; and 

(i) The bus drivers and control staff did not possess sufficient 

English skills to take detailed instructions on operations outside 

their norm. 

559 In respect of the BBP, the IIT notes three specific occurrences on 15 

December 2011 of a failure to escalate key issues that validates earlier 

discussion on the overall weakness in the RIMP: 

(a) The BOCC staff were unable to get SBST to provide additional 

buses for bridging operations and did not subsequently escalate 
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this to higher levels within SMRT. Had they done so, SMRT 

management could have requested their counterparts in SBST to 

reconsider; 

(b) The BOCC highlighted to the LTOC that bridging operations 

were severely limited by heavy traffic congestion, but again, this 

problem was not escalated to SMRT senior management, which 

could have approached LTA management to assist further; and 

(c) The responsibility for the deployment of buses rested with the 

BOCC and in particular, the Chief Bus Controller, but they did 

not have the latest information on the train situation from the 

NSEWL OCC. There was a lack of information about crowd 

numbers and build-up at stations which in turn hampered the 

most appropriate deployment of buses. 

Inadequate communication 

560 The IIT found several weaknesses in SMRT’s communications during 

the incident on 15 December 2011. Firstly, in respect of communication to 

commuters in the stalled trains, TOs were only able to tell passengers that 

there were “technical faults”, and could not provide additional information 

such as the expected length of the delay as they were not receiving such 

information from the OCC and were also not trained to do so. The IIT also 

noted that there is no SOP to ensure that any onboard medical emergency in a 

stalled train is escalated to the OCC in a prompt manner. 

561 Secondly, in respect of communication to commuters still in the train 

system, the IIT found that information on the resumption of train services, 

alternative travel and bus bridging arrangements were lacking in content, 
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accuracy, timeliness and delivery. Importantly, the IIT found that there was 

insufficient communication from SMRT to advise commuters against 

proceeding to train stations that were not in operation. Commuters were thus 

led to expect that even though the trains were out of service, they could avail 

themselves of ample bus bridging services, which turned out to be insufficient 

to cope with the demand. It was only at 9.50 pm that SMRT started to advise 

commuters to find alternate transport. The IIT also found that commuters 

using the Circle Line were not adequately informed to avoid the interchange 

station at Bishan, which was heavily congested at that time. 

562 Thirdly, in respect of communication to the public at large, the IIT 

found that information provided was overall unclear, inconsistent and in 

some cases, inaccurate. For instance, there were no specific instructions given 

as to which MRT stations to avoid. The CEO was also not visible to the media 

on the night of the disruption and a media conference was conducted only on 

16 December 2011. 

563  The IIT notes that in the disruption on 17 December 2011, SMRT made 

use of Twitter to broadcast information. The IIT hopes that SMRT will sustain 

the efforts to leverage on social media and offer real-time information to 

commuters on an ongoing basis. 

Crowd control was lacking 

564 The IIT found that there were insufficient officers (only about three to 

five at most stations) to handle the large crowds within the stations. There 

was also a lack of crowd control at the roads and entrances to, and paths 

surrounding affected MRT stations. The IIT takes the view that the Police 

could have been activated to assist in this respect. 
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Taxis not automatically mobilised 

565 The IIT notes that the RIMP does not provide for the automatic 

notification of SMRT Taxis’ management in the event of train disruptions. 

No organisation structure supporting customer service and communications 

566 The IIT found that SMRT has no formal Customer Service department 

in the company and as such, there is no department accountable for the 

failure of customer communications on 15 and 17 December 2011. 

Recommendations made by the IIT in respect of incident response 

567 The IIT offers a number of recommendations to enhance SMRT’s 

incident management. It firstly recommends a fundamental review of the 

RIMP with the following key principles: 

(a) Shift from being operations-centric to being commuter centric. 

The current RIMP is too predisposed to technical concerns and 

does not give sufficient consideration to those related to 

commuters. The RIMP needs to have the safety and welfare of 

commuters and staff as its primary aim. For instance, the RIMP 

must take cognizance that a decision on whether to detrain 

passengers from a stalled train onto tracks must be made 

quickly; the longer the time spent trying to push out the train, 

the longer passengers may be stranded on a train without 

emergency lighting and ventilation, should it turn out that such 

a push-out is unfeasible; 

(b) Conduct detailed contingency planning. There is a need for 

detailed risk analysis to identify the possible train disruption 
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scenarios that can take place and their consequences. Plans 

should then be formulated to eliminate or mitigate such risks to 

the commuters. In addition, regular exercises should be held to 

ensure that all in the organisation understand their roles and 

responsibilities in the event of an emergency. The Risk 

Management Committee should have oversight of this; 

(c) Establish a clear chain of command, with authority and 

accountability at various levels to make and implement 

decisions. Senior management needs to be involved in leading 

all elements of incident response; and 

(d) Define clearly when to activate external authorities for 

assistance. There must be clear trigger points based on risk 

assessment as to when assistance should be sought from 

external agencies and Government authorities. This needs to be 

discussed with the external parties during the planning of the 

RIMP so there can be collective ownership of the RIMP. 

568 Secondly, the IIT recommends that the emergency Command, Control 

and Communications (C3) structure be reviewed as a rationalised C3 

structure will ensure that there is constant engagement during an unfolding 

incident. The IIT proposes: 

(a) A clearer structure with key senior personnel to oversee five key 

aspects: commuters’ safety and welfare, communications, train 

recovery, bus bridging and taxi mobilisation. A Chief of Staff 

with the responsibility of coordination and ensuring 

information flow should be appointed. Behind this structure, the 
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IIT recommends the appointment of the CEO as the overall 

Officer-In-Charge to make necessary judgment calls; 

(b) Integration of the trains OCCs and the BOCC into an Integrated 

OCC (IOCC) for all modes of transport, with the Chief of Staff 

taking charge of this; 

(c) A C3 structure with 2 levels: 

(i) The SMRT IOCC at the bottom level, to oversee all bus 

and train operations and customer support issues; and 

(ii) The LTOC led by LTA at the top level, which will 

mobilise and deploy resources from various agencies, 

where required. 

569 In line with this, the IIT also recommends that the current colour codes 

activation system in the RIMP be revamped to a two-level structure as 

follows: 

(a) Level 1: a single train, single station incident which is within the 

capability of SMRT to manage. This can be managed by the 

IOCC. If additional resources are required through mobilisation 

by the authorities, the IOCC is to escalate the matter and hand 

over command to the next level; 

(b) Level 2: multiple train, multiple station incidents. This will be 

managed by the LTOC which can direct resources from SMRT, 

SBST and other organisations where appropriate. 
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570 The IIT also recommends the setting of standards in the RIMP for the 

safe evacuation of commuters from stranded trains, particularly those that are 

affected by power failures that affect the ventilation and lighting systems. 

571 Thirdly, the IIT recommends that improvements be made to the BBP as 

follows: 

(a) A change in approach and concept: there should not be an 

emphasis on fully replacing train services with buses. Rather, it 

should focus on supporting the still-operational rail network by 

shuttling commuters to nearby MRT stations, even if they are on 

different lines; 

(b) Staging locations should be considered for bus operations: the 

focus will be on using rail services to move people to these 

locations for dispersal by bus to operating stations or major 

destinations; 

(c) Not all bus bridging services need to follow train routes: the 

focus should be on bringing commuters to transfer stations 

rather than intermediate stations; 

(d) Improvements need to be made to SMRT Buses’ escalation 

process: senior management should always be present in the 

event of activation of BBP so that any issues that require 

escalation will be appropriately dealt with; 

(e) Assist bus drivers with navigation: route maps and driver 

instructions need to be provided to drivers. Provision of GPS 

mapping to help with navigation can also be considered; and 
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(f) Hold post-disruption briefings for staff: this is good practice as it 

ensures that information is shared and lessons for improvement 

are learnt while an incident is fresh in people’s minds. 

572 Fourthly, the IIT recommends that SMRT take steps to improve its 

communications to commuters and the public: 

(a) In respect of commuters trapped in trains: the IIT suggests that a 

dedicated customer service team stationed at the OCC make 

bilingual announcements to commuters in the trains to give 

them regular updates. Announcement templates should also be 

reviewed to ensure that they are clear, coherent and provide 

accurate information. 

(b) In respect of commuters in stations: the IIT suggests that video 

displays within and outside stations can be an effective way to 

repeat messages to commuters, rather than announcements 

which may be missed or inaudible; 

(c) To the general public: All MRT stations should be equipped 

with multiple screens prior to entry points which can be used to 

broadcast system messages, commuter advice about disruptions 

or other information. This technology should be centrally 

controlled from the OCC; and 

(d) All channels of communication should be tapped, i.e. social 

media, websites and other traditional media should also be 

harnessed. 

573 Other recommendations made by the IIT in relation to incident 

response are as follows: 
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(a) Better planning for events across rail networks: SBST, LTA and 

other government agencies should be included in detailed 

contingency planning exercises; 

(b) Corporate communications should be decoupled from SMRT’s 

safety, security and emergency planning functions as this is an 

essential function which should underpin a broad customer-

centric team; 

(c) A dedicated customer service department should be set up: this 

can be alongside the proposed standalone corporate 

communications department; 

(d) SMRT should consider SMS or cell broadcast messages as a 

means to inform the public about train disruptions; 

(e) Building on SMRT’s social media presence; 

(f) Improvements in crowd control through a review of staffing 

levels at key stations; 

(g) Publishing a policy on refunds of fares due to train disruption 

events so that there are no additional crowd control issues from 

commuters queuing up for fare refunds; 

(h) Modifications to trains that can improve communications 

between commuters and the proposed IOCC; 

(i) Testing and/or replacing train batteries more regularly to ensure 

that auxiliary power is available throughout the detrainment 

process in the event of a failure of transmission of power from 

the third rail; and 



 

249 

 

(j) Awareness of rail issues among the public. A broad public 

education campaign about how a rail system works should be 

developed and implemented over time as the more commuters 

understand how the MRT system works, the better SMRT can 

serve them. 

574 The IIT also considered whether train windows should be modified to 

allow for them to be opened for emergency ventilation but ultimately 

assessed that it is preferable to identify how detrainment of commuters can be 

expedited instead. 

LTA Interim Investigation Report 

575 Following the disruptions on 15 and 17 December 2011, LTA, in line 

with its regulatory practices, investigated the incidents and issued an Interim 

Investigation Report. Amongst other things, the report evaluated how the 

incidents were managed and proposed recommendations to manage the 

impact of similar incidents. A summary of LTA’s assessment and 

recommendations are provided below. 

Detrainment of passengers 

576 The LTA report noted that SMRT complied with its emergency 

procedures and acted in the interest of passenger safety on 15 December 2011 

by first attempting to push-out/haul-out the two trains stalled in the tunnels 

and only when this proved not possible did it initiate the detrainment of the 

passengers from the train near Dhoby Ghaut station onto the track. 

577 LTA also noted that SMRT reacted better on 17 December 2011, 

detraining passengers from stalled trains in a more timely and organized 

manner as compared to 15 December 2011, likely due to the experience gained 
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from the earlier incident as well as the fact that the second disruption 

occurred on a Saturday morning when passenger numbers were lower. 

Provision of alternative MRT route 

578 The LTA report noted that under the RIMP, SMRT is required to 

activate alternate routes for trains to maintain service as far as possible, since 

bus bridging services would not be able to match trains’ capacities. LTA’s 

assessment is that SMRT’s performance in this area was good for both 

incidents. 

Provision of bridging shuttle bus services 

579 The LTA report noted that on 15 December 2011, the first bridging bus 

service arrived at an MRT station 33 minutes after SMRT’s RIMP was 

activated and on 17 December 2011, the time was 20 minutes after activation 

of the RIMP. The report noted that given the unprecedented scale of the 

disruption, it was understandable that SMRT required some time to organise 

and activate the bridging bus services and that it was challenging to mobilize 

a sufficient number of buses and bus drivers especially for the 15 December 

incident. In addition, some of the bus drivers were not familiar with the 

bridging shuttle bus routes and lost their way. There was also lack of proper 

instructions to some bus drivers. 

580 The LTA report noted that bus drivers must be properly trained and 

regularly re-familiarized on the bus bridging routes. An SOP should be 

developed to guide a driver on what to do if he were to get lost. Deployment 

of the buses should also be improved; for example, SMRT should inject 

additional buses mid-stream to serve affected MRT stations with large 

numbers of displaced passengers. 
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581 The LTA report noted that since December 2011, LTA has tightened the 

bus bridging requirements by way of the COP on Incident Management 

during Train Service Disruptions on MRT Systems which requires bus 

bridging services to commence within 30 minutes of activation. LTA has also 

facilitated the introduction of free travel on both SBST’s and SMRT’s regular 

bus services at designated bus stops near affected MRT stations in February 

2012. 

 Provision of information on disruption to passengers and the public 

582 The LTA report noted that the provision of information by SMRT to 

passengers and the public can be improved. For the 15 December incident, the 

report noted that the information provided by SMRT to passengers was not 

timely and lacked sufficient detail. However, communication to the public 

improved on 17 December 2011. 

Crowd management 

583 The LTA report noted that SMRT did not deploy sufficient staff at the 

affected MRT stations and bus bridging points and that although 300 SMRT 

staff were activated to the affected stations, only 50 arrived within the first 

hour of the disruption. Those SMRT staff who were on the ground were 

simply overwhelmed by the sheer size of the crowd. 

584 The LTA report highlighted that more SMRT staff must be deployed at 

affected stations and bus bridging points early and these staff must be able to 

provide timely and accurate information to the commuters waiting at the 

MRT stations. In addition, SMRT should seek assistance proactively from the 

LTOC or TransCom if needed. 

Comments on SMRT IIT’s report 
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585 The LTA report indicated that LTA generally agrees with the SMRT 

IIT’s comments and observations on incident management. It shared the view 

that the RIMP placed greater emphasis on technical concerns and system 

recovery than on the impact on and potential risk posed to commuters, and 

this showed up in the inadequate communication from SMRT to its own staff 

and TOs, to commuters and to the general public. 

586 The LTA report, however, noted that the recommendation for LTA to 

take over the incident management in the case of a major disruption would 

require further discussion. But it agreed with the IIT that for incidents that 

cause major service disruptions, it should play an active role in response 

coordination at a higher level and across government agencies, while the PTO 

manages the incident at the level of the MRT system and focuses on service 

recovery. It noted that for the December 2011 incidents, LTA had in fact 

assisted with measures such as managing traffic flow and enforcement 

against illegal parking which hindered the movement of bridging buses, 

although coordination can be improved and the roles and responsibilities of 

LTA, the PTOs and the various government agencies involved can be more 

clearly defined. 

587 It would appear, however, from the testimony of LTA Chief Executive 

Chew Hock Yong (W108) that there is in existence a crisis management 

framework under which the role of LTA is to lead, mobilise and coordinate 

resources from government and non-government agencies in a land transport 

crisis and LTA was in fact exercising the role as the overall crisis manager in 

the 15 December 2011 incident: 

Transcript of Proceedings on 18 May 2012 
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MR SOH: Mr Chew, I have a few questions relating to the crisis 

management. I believe LTA has crisis management plans for land 

transport crisis? 

A. Yes. 

MR SOH: In these plans, will the role of LTA be to lead, mobilise and 

coordinate resources from government and non-government agencies 

to respond to the crisis? 

A. Yes. 

MR SOH: So would there be like a crisis manager to deal with the crisis 

depending on the scenarios? 

A. It depends on how you define crisis manager. But basically we have 

an arrangement whereby, for instance, in a train disruption, there is the 

incident manager who would be the public transport operator who will 

manage things at the ground in the station trying to make the train 

recovery, et cetera, in the network. But then, at the higher level, there is 

a crisis management group at LTA that looks at the overall picture in 

terms of severity of incident, how to address the incident adequately 

and solve the problem, and how to minimise inconvenience to 

commuters and so on. So we had this crisis management group at that 

level to take a strategic view. And in doing so, we look at what are the 

issues that need to be addressed, and if these issues involve having to 

work with another agency, whether it's a government or whether it's 

another public -- the other public transport operator, we will actually 

do so. So if you refer to this higher level of crisis management group as 

a crisis manager, then yes, we do have that set up. 
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MR SOH: So the role of that manager will basically be -- with reference 

to the crisis at hand, he will be taking the ultimate role to mobilise 

resources to coordinate actions by different parties. There may be 

actions needed of the police, transport people. There may be actions 

needed of the PTOs, and it will be the role of this crisis manager to 

make sure all the actions are coordinated and the problem is tackled in 

a cohesive coherent manner? 

A. Broadly speaking yes, but some of these roles, like for example, 

activation of the police, there is already pre-discussed plans even 

before any crisis happens. An agreement that because the first half an 

hour, first hour after an incident is always the most critical time 

because that's the time when we can prevent the problem from getting 

worse. Or you need to do things to solve the problem. There are 

actually agreements, for example, you mentioned activating the police. 

In the plans already, that the PTO would, as an automatic measure, 

once something serious has happened, the activation goes immediately 

to the police. So Transcom, the transport command under the police 

would then come in and help us. So some of these things that would 

need to happen quickly are already pre-discussed and the plans are 

there, and if there's an incident of severe nature, it's activated 

immediately. So they don't wait -- we don't a situation where it has to 

wait for the higher level coordination body to come in before action is 

taken. 

MR SOH: Indeed, in fact this is the crisis manager's role that before the 

crisis, to work out what are the actions that need to be taken 

automatically so that during the crisis these actions then unfold in a 

sort of automatic way. 
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A. Yes, indeed. And just in response to your comment about whether 

we are the ultimate, the body, the answer actually is not so, because 

depending on the severity of the incident, there's another level of 

activation that may involve the Home Affairs and so on, under the 

homefront crisis management team. 

MR SOH: Right. I understand that. So will the incident that happened 

on 15 December be one of these crises that comes under the crisis 

management framework that we just discussed? 

A. Yes. 

MR SOH: So in other words, on 15 December the crisis group was 

activated in LTA? 

A. Yes, it was. Although I wasn't present, my deputy chief executive, 

Mr Lim Bock Ann(?) was the one running it. 

MR SOH: Right. Therefore, LTA was in fact exercising the 

roles of the overall crisis manager that we just discussed -- 

A. Yes. 

MR SOH: -- for 15 December. 

A. Yes. 

588 Similarly, LTA DGD Yeo (W104) testified that LTA was exercising the 

role of crisis manager on 15 December 2011: 

Transcript of Proceedings on 17 May 2012 
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MR SOH: You talk about an emergency preparedness framework. Does 

LTA have an emergency plan where actions to be taken in an 

emergency are all recorded? 

A. Yes, we have a crisis management plan, closely aligned with the 

homefront crisis management system. 

MR SOH: Would the incident on 15 December be a scenario that's 

applicable for such a plan? 

A. Yes, it would be. It's envisaged in the plan as well, that -- major train 

disruption is also included in the plan. 

--- 

MR SOH: Right. In your crisis management plan for the LTA -- have I 

called it correctly? 

A. Yes, it's our crisis management plan. 

MR SOH: -- crisis management plan of the LTA, for an incident such as 

the one that happened on 15 December, what would be the role of 

LTA? 

A. In the sense that it is straddling our level 3, level 2. So our role is 

actually to coordinate a higher level, which means that -- so to speak, 

the army concept is that the operator, always in such incidents they 

will be the tactical -- at the tactical level where they manage the 

incident, evacuate passengers, then they will actually handle the 

service recovery, providing alternate services. Whereas LTA will then 

come in at the higher operational strategic level, where we coordinate 

with other government agencies to provide additional resources. 
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Because at the tactical level the SMRT will already contact the first 

respondents, the agencies like the police, Transcom, and SCDF who 

already have responded. So when LTA comes in, it is now additional 

resources, to move resources between focus areas and then to manage 

the incident at network level, in the sense that if the area -- perhaps like 

what I think was said previously was that -- we also will manage the 

traffic to allow the bridging services, and the public buses easy access, 

then we will also then coordinate with the other public transport 

operators, for instance for the December incident, we also got SBST to 

actually to keep up the frequency of their train services. Because in a 

normal course of operations, after about they will start to reduce the 

headways -- sorry, to lengthen the headways. So this is the 

coordination we will do, as well as to then deploy our own resources, 

in the sense that we will also deploy our enforcement officers, our 

traffic wardens, to also help clear the roads, together with the Traffic 

Police. So -- and then when I say higher level, it's also that -- because 

the PTO at the tactical level is really engaged in the immediate task, so 

it's also for us, we also look at forward planning. In the sense that for -- 

I remember on the 15 December incident, we -- while we look at the 

immediate incident, we also start planning for the event that if the 

recovery could not be completed in time for the resumption of normal 

service on the next morning, which is the Friday morning, so that will 

also be a crisis in itself because then it will affect peak hour traffic into 

the city, peak hour commuter flow into the city. So that's why our staff, 

I think, Josephine, was --I asked her to start working with the operators 

on the bridging plans as well as the basic bus service plan for the next 

morning, because if -- we also need to give the bus operators sufficient 

notice, in the sense that you would want SBST, perhaps, to beef up 
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their public network, then they have to start recalling their bus drivers 

that are on the off shift. So those are the forward planning. And the 

next aspect is also we look, oversee the information management in the 

sense that we will offer advice to the operators if they are -- if they -- 

perhaps they have missed out certain aspects in managing information 

to the media. Because in the incident we also, you know, as the -- we 

also do not want to interfere in the operators' management of incident 

unless absolutely necessary. Because this will instill confidence in the 

operators' ability to handle such incidents, rather than the authority 

that comes in, you know, at every juncture. Of course, the final aspects 

is then LTA as the regulator, we also at the same time start thinking 

about the investigation process, and what sort of evidence to preserve 

so that we -- you know, going forward, we can assess the operator, 

whether they have complied with our licensing conditions and their 

OPS.  

MR SOH: If we are looking at an incident like 15 December, where 

clearly with 200,000 or more commuters affected, it is a problem of a 

national level where we think the national resources beyond SMRT 

should be mobilised, and you have told us LTA is doing all these 

things, would you agree with the statement that LTA is actually taking 

the lead in coordinating all these national resources towards a mission 

of solving these commuters' problems? 

A. Yes, we are acting -- so to speak, the role of the crisis manager. 

MR SOH: So you see LTA as taking the role of the crisis manager? 

A. Yes. 
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AGC’s expert witness report prepared by Mr Andrew Barr (W85)155 

589 Mr Andrew Barr (W85) acted as AGC’s expert on incident 

management issues. The key conclusions reached by Mr Barr (W85) are as 

follow: 

(a) SMRT operational personnel performed extremely well in 

difficult circumstances. Both the incidents on 15 and 17 

December 2011 were complex and involved passengers trapped 

in trains. All the staff on duty and those called in to duty put in 

great effort to minimise the levels of disruption, but the sheer 

scale of the incidents overwhelmed the staff. 

(b) On both days, the train-to-track detrainments were carried out 

quickly but some of the processes before the commencement of 

the detrainments were not as timely as they could have been. 

(c) The RIMP is an extremely comprehensive but complicated 

document. It is too complex for operational staff to use quickly 

and effectively. 

(d) There were gaps in tactical command and control processes, 

particularly between OCC and SMs. 

(e) The delayed arrival of the bridging buses resulted in a buildup 

of the number of commuters wishing to use these services, 

which spilled over onto the streets. 
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(f) The reception of passengers who arrived on stations from 

stranded trains could be improved with particular reference to 

passenger welfare. 

590 In addition, Mr Barr also made ten recommendations to improve the 

management of train service disruptions. The recommendations, objectives of 

the recommendations and their rationales are tabulated in Figure 48. 

 Recommendation Objective of 
recommendation 

Rationale 
 

1 The Command & 
Control structure 
should be examined to 
determine how best it 
can be simplified to 
make it more effective. 
This is to ensure all 
levels involved 
understand their roles 
during major service  
disruptions, thus 
ensuring effective 
incident management at 
strategic and tactical 
levels. SMRT should 
pay particular attention 
to the structures directly 
responsible for the local 
management of each 
station/location and  
clarify/simplify the 
interaction of the 
various roles outlined in 
the RIMP.  
 

This recommendation is 
designed to suggest the 
Command & Control 
Structure to enable 
more vertical 
integration so that all 
parts of the incident 
area and people act 
under a single control 
and all involved 
integrate their activities.  
 

From the evidence 
and statements, the 
structure at OIC 
level appeared to 
function correctly. 
However at a 
number of 
locations, there 
were different 
understandings of 
who was in charge 
locally and what 
their key objectives 
were. In a few 
areas, more than 
one person thought 
they were in 
charge. 

2 The RIMP should be 
examined to determine 
if it is fit for purpose 
across SMRT. In the 

To get SMRT to 
consider how the RIMP 
should operate and be 
understood at all the 

All of the people 
who were 
questioned knew 
about the RIMP but 
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review of the RIMP, 
there also needs to be 
thought given to actual 
implementation of it at 
all levels of the network.  
This should include a 
re-evaluation of the 
authority levels for the 
key actions in 
implementing the 
RIMP,  
and the direct 
implementation of 
timescales for response 
to Red 1 and Red 2 
status incidents once 
invoked.  
 

levels of the 
organisation that have 
to implement it. There 
are specific timescales 
for the definition of the 
incidents but not for the 
implementation of 
response measures. 
 

some thought it 
referred only to bus 
bridging and others 
were not aware of 
the concepts in the 
document. As it 
stands, the 
document is not 
able to be used by 
those operational 
staff on the ground 
as a speedy rapid-
use reference. 

3 SMRTC should consider 
if its Rule Book is still 
the correct style for the 
demands of its 
operations or whether a 
simplified  
competency-based 
framework is more 
appropriate. 
 

This recommendation is 
designed to suggest to 
SMRT that there are 
other more flexible 
forms of the Rule Book 
in existence, which it 
should consider 
whether are 
appropriate. 
 

The SMRT Rule 
Book follows the 
traditional style of 
Railway Rule Book. 
This format has 
been good for 
operational staff, 
however it can 
prevent flexibility 
of operation.  
 

4 The current 
Competency 
Management System 
(CMS) should be 
examined to include 
application to aspects of 
practical training, 
including to Senior 
Managers who will be 
required to exercise 
operational decisions.  
 

This recommendation is 
designed to get SMRT 
to review its current 
CMS which deals 
primarily with 
competency processes 
for theoretical training.  
 

From the evidence 
and statements, the 
structure at OIC 
level appeared to 
function correctly. 
However at a 
number of 
locations there 
were different 
understanding of 
who was in charge 
locally and what 
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their key objectives 
were. In a few 
areas, more than 
one person thought 
they were in 
charge. 
 

5 The current bus 
bridging plan should be 
examined to determine 
if there are more 
effective ways of 
providing alternative 
transport for 
commuters, especially 
for large-scale 
incidents.. 
 

The bus bridging plans 
are very extensive and 
involve the mobilisation 
of significant numbers 
of buses and their 
drivers. However, the 
buses took considerable 
time to arrive at stations 
and in some cases 
passengers were told 
buses were available 
when they were not. 
The bus bridging 
services could be 
restructured to operate 
to stations where trains 
are operating on other 
lines. 
 

The plans were 
implemented 
according to the 
RIMP, however 
they led to 
significant 
passenger 
problems such as 
congested waiting 
areas. There were 
also problems with 
bus drivers being 
unfamiliar with 
routes. 

6 The protocols 
concerning the 
provision of customer 
care should be re-
examined to determine 
if the care of passengers 
who have been on 
stalled trains for 
prolonged periods can 
be improved. This 
should include first aid 
capabilities and 
assistance, and the 
provision of fresh water 
or other assistance to be 

The care of passengers 
stranded on trains for 
significant periods of 
time needs to be re-
examined. 
 

Passengers, 
especially those 
who suffer from 
underlying medical 
conditions (e.g. 
Asthma or 
diabetes) and are 
trapped in trains 
for a lengthy 
period need 
assistance as soon 
as possible.  
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given to those trapped 
in trains with no air 
conditioning. 
 

7 Communication 
systems to external 
stakeholders should be 
re-examined to ensure 
that they are effective 
and provide timely 
updates but do not 
distract those 
undertaking incident 
management. 
 

Stakeholders including 
the public need to be 
provided with up to 
date information, but 
vital operational staff 
dealing with the 
incidents should not be 
distracted from their 
key roles of managing 
the details of the 
incident. 
 

Statements were 
made that 
communications 
with the OCC were 
difficult, with calls 
not being 
answered.  
 

8 The way that staff are 
updated post-incident 
about the causes and 
details of significant 
incidents should be re-
examined to ensure that 
they reach essential staff 
who may need that 
information, 
particularly OCC staff 
and Train Officers, as 
well as Station 
Managers and other 
operational staff.  
 

The Command & 
Control Structure 
should include more 
vertical integration so 
that all parts of the 
incident area and 
people act under a 
single control, and all 
involved integrate their 
activity. 
 

From the evidence 
and statements, the 
structure at OIC 
level appeared to 
function correctly. 
However at a 
number of 
locations there 
were different 
understanding of 
who was in charge 
locally and what 
their key objectives. 
In a few areas, 
more than one 
person thought 
they were in 
charge. 
 

9 The current level of 
training for crowd 
control at stations 
should be re-examined.  

To ensure that people 
who need to be in 
charge at stations are 
equipped for the safe 
management of 
customers inside and 

Comments from a 
number of Station 
Managers indicate 
there is a lack of 
understanding of 
the key roles of 
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outside stations.  
 

those involved in 
the plans for 
customer 
movement outside 
stations.  
 

10 The roles of train 
officers and station staff 
should be re-examined 
to determine the most 
appropriate 
way for station and 
train staff to detrain 
passengers.  
 

To ensure the attention 
of SMs is not distracted 
by tasks which take 
them away from the 
core of their role, the 
management of the core 
operation of their 
stations.  
 

SMs were tasked 
by the OCC to 
undertake a 
number of tasks 
which can 
reasonably be done 
by other staff not 
managers.  
 

 

Figure 48: Recommendations by Mr Andrew Barr 

SMRT’s expert witness report prepared by WS Atkins156 

591  WS Atkins was commissioned by SMRT to evaluate its incident 

management processes and capabilities. The key findings of WS Atkins’ 

report, prepared by Mr Peter Gillen (W86) with input from Mr Ben Harding 

and Mr Patrik Talas, were: 

(a) The OCC followed the correct procedures as required under the 

SMRT Operations Procedures in arranging for rescue trains to 

assist disabled trains clear of the main line. However, as each 

decision was made to mitigate each of the events individually, 

circumstances changed in a very short period of time affecting 

those decisions and creating an “avalanche” effect overloading 

the decision making process of the CC. 
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(b) The length of time to commence detrainment of passengers on 

T134 (11 minutes after traction power was switched off) on 15 

December 2011 was unsatisfactory. Quicker arrangements could 

have been made considering passengers had been on the 

disabled train for 24 minutes already. 

(c) The length of time for the detrainment of passengers on T139 (45 

minutes to detrainment start and 56 minutes to completion) on 

15 December 2011 was unsatisfactory as quicker arrangements 

could have been made. The activation of the ECBs by passengers 

on the disabled trains at 6.56 pm and a report of one passenger 

fainting at 7.15 pm should have alerted the OCC into expediting 

the detrainment or rescue arrangements. 

(d) The dissemination of information to personnel and passengers, 

while confusing in the initial stages of the incident due to the 

rapidly changing circumstances, was satisfactory. 

(e) Passenger control at stations appeared to be calm and orderly 

although during the initial stages of the incident, overcrowding 

and confusion was evident due to the rapidly changing 

circumstances and associated updates and changes to passenger 

information. 

(f) The time taken to implement bus bridging was reasonable 

although the number of buses initially at stations was woefully 

inadequate. Bus bridging announcements and signs should not 

be displayed until such time as the service is in a sufficient state 

of reasonable regularity. 
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(g) The RIMP was activated on both occasions. However by the 

time it was fully implemented, the majority of the initial 

responding problems had been dealt with under the SMRT 

Operating Procedures by the duty staff. It is clear that the 

activation of the RIMP is more about managing the overall crisis 

and stakeholders and is not suited to managing the initial 

response due to the time needed for its complete 

implementation. 

592 The WS Atkins report cited the following key points from a study on 

passengers’ needs during unplanned disruptions, conducted by Passenger 

Focus, an independent public body set up by the UK Government: 

(a) Accurate, timely and consistent information is critical to the 

effective handling of delays because it allows passengers to 

make informed decisions about what they do. 

(b) The attitude and empathy of staff towards passengers during 

disruption is a key factor. Passengers do not always trust the 

information they are given, particularly the reasons offered for 

delays and cancellations. 

(c) Once caught up in a problem, passengers need to know how 

long they will be delayed – having that knowledge allows 

people to judge the impact on their day. 

(d) Passengers want train companies to actively tell them if there 

are problems, particularly if there are cancellations or a 

temporary timetable is being introduced. 
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593 The WS Atkins report observed that personnel in the OCC need to be 

exposed more in understanding the consequences of their decisions from a 

passenger and station perspective. Notably, the current operating procedures 

of the OCC need to be reviewed so that a decision on train-to-track 

detrainment will be made if passengers cannot be completely detrained to a 

place of relative safety within 30 minutes. 

594 In addition, as the CC is charged with managing the incident proper, 

the OCC’s practices and procedures need to be reviewed to ensure that he is 

not unnecessarily distracted from processing information for decision 

making. Also, SMRT should conduct more regular disruption and 

detrainment exercises on the actual railway to provide various personnel with 

hands-on experience to manage such incidents. 

595 Overall, WS Atkins’ report noted that SMRT managed the response to 

the two incidents as well as could be expected of a competent mass transit 

railway operator. As it is now clear that the current public transport 

infrastructure is vulnerable to a significant loss of a portion of the MRT 

system, Atkins recommends that LTA should formulate a national-level plan 

for the provision of alternative public transport services during MRT system 

failures. 

596 With regard to Mr Barr (W85)’s recommendations, Mr Gillen (W86) 

expressed the following comments in the context of the expert witness 

conference on incident management as shown in Figure 49. 

Recommendation No. Status 
 

Comments 
 

1 
Command and Control 

Structure 

Agreed 
with 
comments 

Mr Gillen: Command & Control 
structure exists but compliance 
needs to be assured 
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2 
RIMP 

Agreed 
with 
comments 

Mr Gillen: RIMP & SOP for 
exceptional circumstances need 
clarification for relationship 
between the two 

3 
Rule Book 

Agreed  

4 
Competency Management 

System 

Agreed  

5 
Bus Bridging Plan 

Agreed 
with 
comments 

Mr Gillen: Need to “beef up” 
existing bus service  

6 
Customer Care 

Agreed 
with 
comments 

Mr Gillen: Need to consider the 
logistical/resource challenges 

7 
Communication 

Agreed  

8 
Post-incident Update 

Agreed  

9 
Crowd Control 

Agreed  

10 
Role of Train Officers  

& Station Staff 
 

Agreed 
with 
comments 

Mr Gillen: Need to change rules 
to allow SM to delegate 
responsibilities; need to consider 
the logistical/resource challenges  

 
Figure 49: Comments by Mr Gillen on Mr Barr’s recommendations 
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CHAPTER 12 

FINDINGS AND RECOMMENDATIONS OF THE COI 

Introduction 

597 The COI has carefully considered the evidence adduced during the 

Inquiry and the written submissions that parties have tendered. 157  The 

findings and recommendations of the COI relate broadly to technical and 

engineering issues, as well as incident management. The aim of these findings 

and recommendations is two-fold: First, they are intended to provide learning 

lessons for all concerned in the provision of rail transport, so that they can 

work towards achieving zero major disruptions on the scale that was seen 

during the two incidents. Second, they are intended to provide guidance on 

how to better handle any future disruptions, as well as the attendant risks 

and/or inconvenience caused to commuters. 

598 To this end, the COI sets out its findings on the probable causes of the 

two incidents and its recommendations as to how similar disruptions can be 

prevented in future. In the unfortunate event of recurrence, the COI also sets 

out its recommendations on how similar disruptions can be managed more 

effectively in future. 

Findings on causes of the incidents 

599 The direct and obvious cause of both incidents is that trains stalled as 

they were unable to draw power from the third rail via their CCD shoes. This 

was because the third rail had sagged excessively, causing a misalignment 

with the trains’ CCD shoes, which in turn resulted in these shoes being 
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damaged and unable to come into positive constant conductor contact with 

the third rail. 

600 The pertinent issue before the COI is therefore the cause for the 

excessive sagging of the third rail on both occasions. The experts agreed that 

such sagging was caused by multiple dislodgments of claws belonging to 

adjacent TRSAs supporting the third rail. There was consensus among the 

experts that when two or more adjacent claws are dislodged, the third rail is 

effectively rendered inoperative or unable to provide power to the trains. This 

is because the third rail will sag to the extent that CCD shoes will be unable to 

pass and/or that there will be significant damage to the CCD shoes. Figure 50 

illustrates how the number of dislodged claws affects the sagging of the third 

rail and the CCD shoes: 

No of support 
claws missing 

Length of sagged 
rail between 
supports (m) 

Deflection of 
sagged rail (mm) 

Will shoes be 
damaged? 

1 12.6 < 40 Not likely* 
2 18.9 > 120 Yes 
3 25.2 > 370 Yes 

*Prolonged multiple runs beyond normal stress may affect shoes 

Figure 50: Effect of dislodged claws 

601 Central to the issue of the sagging of the third rail is ascertaining how 

and why multiple claws of adjacent TRSAs came to be dislodged on 15 and 17 

December 2011. For ease of discussion, the causes of the two incidents are 

examined in turn. However, it should be borne in mind that the COI finds 

that the two incidents were in fact related. The COI is fortified in its view by 

the majority expert opinion that the possibility of the two incidents occurring 

independently of each other without any connection whatsoever was remote. 
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Sabotage or unlawful interference 

602 Based on CID’s investigations, 158  AGC submitted that there is no 

evidence of sabotage or deliberate human interference, including interference 

by SMRT personnel, which led to the two incidents.159 The COI agrees that 

there is no reason to conclude otherwise. In contrast, there are technical and 

engineering causes that could explain why the two incidents occurred, as 

examined at length below. 

Incident on 15 December 2011 

Damaged fastener 

603 The experts held the unanimous view and the COI accepts that the 

incident on 15 December 2011 was initiated by a damaged fastener that broke 

at chainage 61250, dislodging the claw at chainage 61250. An examination of 

the fastener revealed that it had a latent crack on its tongue as shown in 

Figure 51. 

 

Figure 51: Crack on fastener tongue 
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This latent crack was not immediately discernible to the eye because the 

fastener tongue was hidden from view by the claw that sits on it. The COI 

notes that it was this latent crack in the fastener that caused it to fracture. 

However, as AGC observed, 160  it is not apparent that SMRT has fully 

implemented MRTC’s Maintenance Manual on the TRSA, which requires, in 

particular, annual inspection of the whole of the assembly. This would 

encompass proper checks on fasteners to ensure that they are in good 

working condition. None of the work instructions for SMRT P-way personnel 

include these specific requirements stated in the MRTC Maintenance Manual. 

It thus appears that no checks have been carried out all these years contrary to 

the requirements in the MRTC Maintenance Manual. Had these requirements 

been specifically stated in the work instructions and complied with by the P-

way maintenance team, the defective fastener could well have been 

discovered and rectified. This would have averted the incident on 15 

December 2011. 

604 The time at which the claw at chainage 61250 was dislodged because of 

the damaged fastener that broke could not be determined and it could well 

have occurred before 15 December 2011 after the last tunnel patrol was 

conducted. When the claw at 61250 was dislodged, the third rail sagged by 

about 40 mm and caused the neighbouring section of the third rail system, 

including the insulators, fishplate joints and adjacent claw fastening 

assemblies, to become more vulnerable to the demands of the rail operating 

environment, such as vibration, than it could otherwise withstand, in 

particular when ”outlier” trains pass through. Expert studies have estimated 

that about 10% of the NSEWL fleet were outlier trains that created severe 
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vibration (as much as ten times that of typical trains) because of wheel flats.

In the meantime, trains were able and continued to pass the sagged third rail.

Defective insulators 

605 After the incident, it was discovered that the insulators at the adjacent 

TRSAs at chainages 61243/4 and 61256 were found with cracks at the bolt 

holes as shown in Figure 52

not apparent that SMRT has 

on the TRSA, in particular the annual inspection of the whole of the assembly, 

which would encompass proper checks on insulators for physical damage, 

cracks or other defects. Had these requirements been specifically st

work instructions and complied with by the P

defective insulators could well have been discovered and rectified

would then have averted th

Figure 

606 It is assessed that, some

the resultant excessive vibration, coupled with the defective insulators at the 

adjacent TRSAs, caused these adjacent 
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vibration (as much as ten times that of typical trains) because of wheel flats.

In the meantime, trains were able and continued to pass the sagged third rail.

fter the incident, it was discovered that the insulators at the adjacent 

61243/4 and 61256 were found with cracks at the bolt 

holes as shown in Figure 52. It bears repeating AGC’s observation162

has fully implemented MRTC’s Maintenance Manual 

, in particular the annual inspection of the whole of the assembly, 

which would encompass proper checks on insulators for physical damage, 

Had these requirements been specifically stated in the 

work instructions and complied with by the P-way maintenance team, the 

defective insulators could well have been discovered and rectified

would then have averted the incident on 15 December 2011. 

Figure 52: Cracks at bolt holes of insulators 

It is assessed that, some time after the TRSA at chainage 61250 failed, 

the resultant excessive vibration, coupled with the defective insulators at the 

, caused these adjacent TRSAs to fail too, through the 
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loosening of the bolts that held the fasteners to the insulators. The loosening 

process might well have been progressive and not instantaneous. Also, it is in 

the nature of the material of the third rail that such a sag would be gradual 

rather than instantaneous. Thus, it would have taken a while for the third rail 

to sag further, from 40 mm, through 65 mm (the threshold beyond which 

damage to the CCD shoes would be caused), until it rested on the floor. 

During this unknown period, many trains would have passed the sagging 

third rail. For those trains that passed this section around the time that the 

third rail had sagged to 65 mm, their CCD shoes would have been subjected 

to abnormal force. Although the frangible links of the CCDs are designed to 

break when the threshold is reached, it would be possible for some less 

obvious damage, such as misalignment of the shoes, to occur for trains 

passing just before the threshold was reached. The COI believes that such 

damage subsequently led to the 17 December 2011 incident. 

607 From the list of trains that SMRT identified after revenue service on 15 

December 2011 as having damaged CCD shoes, T151 was the first to have 

passed the sagged third rail after it had reached the 65 mm threshold on 15 

December 2011. As a result, two of its rear CCD shoes at DT3504 were 

damaged as shown in Figure 53. Thereafter, other trains also passed the 

sagged third rail. 
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Figure 53: Damage to CCD shoes of T151 

Damage to CCD shoes 

608 The CCD shoes of trains were damaged as they traversed the sagged 

third rail. The COI notes that although some shoes did break off at the 

frangible link, they were however held on by the copper conductor strip, 

causing them to be twisted as shown in Figure 54: 



 

276 

 

 

Figure 54: Twisted CCD shoes of trains passing incident site 

The copper conductor strip is an important component of the CCD as it 

conducts electricity from the third rail to the train. It is tightened to the CCD 

frame by a M12 bolt. This strip should disengage from the frame like the 

frangible link upon the CCD shoe encountering any severe impact. 

609 For the CCDs with twisted shoes, the COI found that the copper strip 

did not disengage as the M12 nut could either have been over-tightened 

beyond the specified torque or if tightened to the specified torque, the 

specified torque was not optimal in the first place. The COI is fortified in its 

view by witness evidence that these twisted shoes could not be easily broken 

off, implying that the M12 nuts were too tight.163 

Further damage to third rail 

610 Some of the trains continued to traverse the NSL to as far as Braddell 

station as they were still able to draw intermittent power from the third rail 
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with such deformed shoes. However, they could have caused further damage 

or instability to the third rail system along the way with such shoes. This is 

evident from the scratches that were found on the covers of other parts of the 

third rail, apart from those at the incident site, during the joint inspection by 

SMRT and LTA after revenue service on 17 December 2011. In so doing, the 

overall reliability of the claw fastening assemblies (which by themselves 

already have weak inherent reliability) was further compromised. 

Dislodgment of more claws 

611 At some point in time, because of the sag of the third rail caused by the 

broken fastener and insulator(s), the adjacent claws became more vulnerable 

to dislodgment. Indeed, the claws at chainages 61239, 61232/3 and 61226 

subsequently dislodged themselves as tremendous forces would have been 

generated from each passing CCD shoe as it struck the badly-sagged third 

rail, resulting in most parts of the third rail coming to rest on the trackbed. 

Damage found at incident site 

612 Figure 44 is reproduced to illustrate the damage found at the incident 

site on 15 December 2011: 
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Figure 44: Damage found at incident site on 15 December 2011 

Expert views 

613 The experts were of the unanimous view that the primary cause of the 

15 December 2011 incident was the result of a coincidence of a damaged 

fastener and two adjacent defective insulators, none of which individually 

would have resulted in the incident. The COI agrees with the experts’ views. 

Incident on 17 December 2011 

614 As for the cause of the incident on 17 December 2011, the COI 

generally endorses the “rogue train” theory proffered by the majority of the 

experts. 

15 December 2011 incident – some trains suffered CCD shoe damage by 

passing progressive sag in third rail 
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615 Some trains could have passed the incident site on 15 December 2011 

as the third rail sagged progressively before it collapsed. As a result, some 

could have suffered damage to one or more of their CCD shoes that was not 

easily detectable. 

Visual inspection of trains after 15 December 2011 incident – some trains with 

CCD shoe damage went undetected 

616 During SMRT’s inspections after revenue service on 15 December 2011, 

this CCD damage went undetected. The COI finds this entirely plausible 

because it is not convinced that a thorough check was properly conducted by 

SMRT on the CCD shoes then. 

617 SMRT’s pre-occupation with resuming revenue service after the 15 

December incident and getting trains to run the next day formed the 

backdrop of the checks. The checks ordered by SMRT management that night 

were to be conducted within the normal 4-hour engineering window. Any 

more thorough checks would have impinged upon the immediate priority of 

ensuring that revenue service could resume the next day. 

618 SMRT also had an apparent misconception that LTA wanted train 

operations to resume as soon as the sagged third-rail was re-instated, without 

first determining the cause of the incident. Within the limited engineering 

hours, the checks conducted could not have been more thorough. 

619 Thus, no fleet-wide check was conducted after the incident on 15 

December 2011. Only visual inspections were conducted and these were at 

best cursory. For the purpose of identifying damaged CCDs, two rolling stock 

maintenance technicians stood on the side and observed slow passing trains 

from a distance of two metres under evening/night conditions with the 
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assistance of torchlights. For each CCD,  the two technicians had only a few 

seconds before the CCD passed out of view. At the same time, the two 

technicians also had to take axle temperature measurements. 164  It was 

puzzling to the COI why the technicians were asked to take axle temperature 

measurements, which would have been a low priority and routine task, 

considering the higher priority of sighting damaged CCDs that could cause 

further damage to the third rail. Contrary to SMRT’s submissions, 165  the 

technicians testified that they were not adequately briefed about the incident 

on 15 December 2011 and were not made aware of the importance of their 

tasks of properly checking the conditions of the CCD shoes. According to Mr 

Imran Bin Ahmad (W92), he found that it was unusual to merely check 

whether incoming trains had damaged CCDs,166 implying that he was not told 

the reason for performing such checks. According to Mr Aziz Bin Ismail 

(W93), he was only instructed to look out for any deformed or damaged CCD 

due to a major incident involving a disruption on the NSL and nothing 

more.167 

620 In any event, the visual checks were also poorly documented. In 

particular, the COI notes that there was only a handwritten record of three 

trains that had returned from service earlier on 15 December 2011 and had 

supposedly been checked. The same record also included another three 

“stabled” trains which supposedly had also been checked.168 It subsequently 

turned out that two of the three stabled trains were among the 11 trains that 

featured in the 17 December 2011 incident. Because of the poor 
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documentation, the COI is not convinced that trains were thoroughly 

checked. 

16 December 2011 – “Rogue train(s)” put back into revenue service 

621 Subsequently, the train or trains with undetected CCD shoe damage 

was/were put back into revenue service the next day (16 December 2011). As 

these “rogue trains” agitated the third rail system and in turn worsened the 

damage to their CCD shoes, they resulted in a vicious cycle where the damage 

to the CCD shoes worsened as the third rail system was destabilised by the 

CCD shoes. Consequently, this could have led to a claw at either chainage 

63950 or 63955 dislodging at some point in time during the course of 16 

December 2011, causing the third rail to sag by about 40 mm. 

Engineering hours on 17 December 2011 – MFV mirror broken 

622 During engineering hours on 17 December 2011, the MFV was 

deployed to perform TGM and RFD tests. During the deployment from 

Newton station to Orchard station, there were losses to the third rail 

alignment readings because the MFV software failed. It was later discovered 

when the MFV reached Dhoby Ghaut station that one of the MFV mirrors had 

cracked. 

623 The cracked mirror was subsequently reported to SMRT’s Night Duty 

Officer Isman Bin Seymo (“NDO Isman”) (W72). Assistant Engineer Yew Kai 

Png (“AE Yew”) (W67), who operated the MFV, requested NDO Isman (W72) 

to despatch maintenance staff to inspect the south-bound track between 

Newton and Orchard stations between chainages 64700 and 64600 and 

between chainages 64200 and 64100, based on what he thought were the 

locations at which the MFV lost readings. In fact, the readings were lost 



 

282 

 

between chainages 64650 to 64420 and from chainage 63985 onwards till 

Dhoby Ghaut station. The COI therefore believes that AE Yew (W67) 

furnished the wrong chainage numbers to NDO Isman (W72) for checks to be 

conducted. In any case, AE Yew (W67) wrongly associated the cracked mirror 

with the lost readings. He should have asked for the entire stretch of the third 

rail to be checked from the point of the first loss of reading to Dhoby Ghaut 

station. 

624 Two SMRT Line Maintenance personnel Shamsuri Mohamad (W71) 

and Muhammad Farhan inspected the third rail along the two stretches of 

track that AE Yew (W67) had furnished to NDO Isman (W72) but found no 

abnormalities. They then reported their findings to NDO Isman (W72). 

Despite the fact that SMRT had just suffered the most serious disruption in its 

history on 15 December 2011 and that the MFV, which was deployed that 

night specifically as a follow-up to detect abnormalities in the third rail, had 

suffered the unusual occurrence of a cracked mirror, NDO Isman (W72) 

merely filed the report in a routine manner without seeing the urgency of 

notifying his superiors of the unusual findings. 

625 The COI is of the view that the sagged third rail could have cracked the 

mirror of the MFV when the MFV passed it. This view is borne out by 

investigations which revealed that the scratch marks on the MFV’s broken 

mirror indicated that it had come into contact with a surface that is 

approximately as wide as the third rail. There was also no report of any 

sagging along any other section which the MFV had covered except the 

incident site.169 

17 December 2011 incident 
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626 Soon after, revenue service started on 17 December 2011. The incident 

site sits on a tight curve and several factors rendered it a more demanding 

operating environment, which increased the chance of a forceful engagement 

between a passing train and the third rail. First, there was already one 

dislodged claw at either chainage 63950 or 63955 sometime before 17 

December 2011. Apart from leading to a sag of about 40 mm, the failure of 

that TRSA would also allow that segment of the third rail to swing laterally, 

bringing it closer to the running rail when at one end of the swing. Second, 

the offset between the running and third rails could have been smaller than it 

should have been due to lack of proper manual re-gauging. This portion of 

the track is known to have a history of gauging problems. Third, a worn rail 

head also reduces the offset between the running and third rails. Fourth, a 

train with worn-out wheel flanges may exhibit greater lateral movement 

towards the outside of the curve, increasing the chance of contact between the 

train’s CCDs and the third rail. Last, excessive vibrations caused by wheel 

flats on certain trains can also increase the chance of such contact. 

627 T119 was the second train to pass the incident site on 17 December 

2011. On 29 February 2012, it was discovered that this train generated high 

levels of vibration and upon inspection, it was discovered that it had wheel 

flats and thinned wheel flanges.170 Thus it is plausible that on 17 December 

2011, T119 might have generated above-average vibration as it passed the 

incident site. (Although in a routine check conducted on 13 February 2012, 

this train was found with no wheel defects, there is doubt about the reliability 

of this check. Please also see para 647 for further elaboration.) 

628 When T119 encountered the more demanding operating environment 

described above, its CCD shoes could have forcefully engaged the third rail 
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where it sagged, causing the adjacent TRSA to have its claw dislodged as 

well. This is evident from the serious fracture cracks in the two rear CCD 

frames of T119 shown in Figure 55 due to the downward sagging weight of 

the third rail, as well as the fresh scratch marks that were later found on the 

third rail cover. 

 

Figure 55: Damage to CCD of T119 

629 With two adjacent claws dislodged, the third rail sagged further and 

caused damage to the trains that passed after T119. The impact of the trains 

hitting the sagged third rail in turn caused another nearby claw at chainage 

63940 to dislodge. 

630 AGC submitted that there are some evidential difficulties with 

identifying T119 as the possible rogue train as suggested by some of the 

experts. The COI’s view of a rogue train is more nuanced – it is a train that 

passed the progressively-sagging third rail before its dramatic drop onto the 

CCD shoes of T151 on 15 December 2011. 
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631 In summary, the COI believes the rogue train was one or possibly more 

of the 11 trains eventually discovered to have damaged CCD shoes in SMRT’s 

subsequent fleet-wide checks conducted after 17 December 2011. The rogue 

train(s) could have sustained some difficult-to-detect misalignment of the 

CCD shoe(s). This was a result of passing the progressively-sagging third rail, 

arising from the loosening bolts in the insulators, before it finally collapsed 

onto the trackbed. When that happened, the third rail was impassable to all 

trains. During revenue service on 16 December 2011, the rogue train(s)’ CCD 

shoe(s) with the undetected misalignment gradually became more and more 

misaligned as it/they vibrated against the third rail, causing one claw to drop 

at the 17 December 2011 incident site, which resulted in a third rail sag that 

then cracked the MFV mirror on the early morning of 17 December 2011. That 

stretch of the third rail, which was on a curve, with one claw dislodged, then 

became vulnerable to forceful engagement from trains that led to more claws 

being dislodged. 

632 The rogue train(s) also caused instability to the third rail system along 

other sections of the network. Their damaged CCD shoes would have 

weakened other TRSAs by possibly displacing the spring clips from their 

effective positions on the fasteners. This explains the detection of more 

dropped claws between 18 and 20 December 2011. 

633 As compared to the incident on 15 December 2011, the incident on 17 

December 2011 was less severe because the third rail sagged less as only two 

adjacent claws were dislodged, compared to six claws in the 15 December 

2011 incident, such that the sag occurred over a shorter distance of 20 metres 

as compared to 40 metres in the 15 December 2011 incident. However, there 

were more trains with damaged CCD shoes in the 17 December 2011 incident 

– 11 trains as opposed to five in the 15 December 2011 incident. This was 
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because fewer trains could pass through 15 December 2011 incident site since 

the third rail had sagged to a more severe extent. 

Damage found at incident site 

634 Figure 45 is reproduced to illustrate the damage found at the incident 

site on 17 December 2011: 

 

Figure 45: Damage found at incident site on 17 December 2011 

Crack in the third rail 

635 TÜV SÜD PSB was the only expert which attributed the cause of the 17 

December 2011 incident to the cracked third rail. Their views were not 

supported by the other experts. With the greatest respect to TÜV SÜD PSB, 

the COI is similarly not persuaded. 

636 TÜV SÜD PSB’s view is based primarily on a forensic analysis of the 

third rail. The accuracy of its view is therefore premised largely on whether 

and to what extent the physical evidence that it examined had been 
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preserved. TÜV SÜD PSB’s analysis hinged upon an assumption of a pre-

existing crack in the third rail. It reasoned that the presence of heavy carbon 

deposits supported its theory that the crack had initiated and developed at 

least several months prior to the disruption on 17 December 2011. However, 

the COI heard evidence that the affected section of the third rail was not 

replaced immediately after it had sagged on the morning of 17 December 

2011. According to the testimony of SMRT’s Vice-President of Maintenance 

Mr Ng Tek Poo (“VPM Ng”) (W113),171 it was already cracked when it was 

fixed back onto its supports and trains ran along the affected section for the 

rest of the day subject to speed limits. The affected section of the third rail was 

only replaced after revenue hours. Assuming a train passed the incident site 

every five minutes and that train services operated for ten hours on 17 

December 2011 after the third rail was fixed back onto its support, there 

would have been 120 trains passing the incident site for the entire day. The 

carbon deposits that TÜV SÜD PSB cited as a justification for its theory were 

therefore “contaminated” by the deposits that resulted from passing trains on 

17 December 2011 after train services resumed. The validity of any inference 

that could be obtained from the existence of such deposits is therefore likely 

to be limited. 

637 The COI also notes that the crack was in close proximity to the TRSA.  

This should provide more stability and the crack might not have caused the 

claw to fall off so easily. TÜV SÜD PSB postulated that the crack caused a step 

at the fishplate joint. However, the orientation of the crack could only cause a 

step in the smooth flow of passing CCD shoes and would not cause serious 

impact between the shoes and the third rail. Should the orientation of the 

crack be in the opposite direction, it would have caused a step that could 
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create an abrupt impact of the CCD shoes with the third rail. In such an event, 

TÜV SÜD PSB’s postulation would have been more probable. This is 

illustrated in Figure 56. 

 

Figure 56: Direction of travel and effect of third rail crack 

638 TÜV SÜD PSB was also unable to indicate the extent to which any 

crack in the third rail would cause a claw, much less an adjacent claw, to 

drop. No evidence was adduced that such a crack would suffice to cause any 

claw to drop. 

639 The COI is fortified in its view by the expert opinion rendered by Rolls 

Royce Singapore Pte Ltd, which performed further analysis on the crack in 

the third rail. Rolls Royce Singapore Pte Ltd concluded that the cracking 

appeared to be brittle fast fracture in nature and the third rail material was 

inherently brittle. There were also no macro or microstructural features to 

indicate that the fractures were associated with a progressive fatigue failure. 

172 As such, the crack in the third rail was unlikely to be the cause of the 

multiple claw dislodgements that occurred on 17 December 2011. 

Alternative causation theories by AGC 
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640 For the sake of completeness, the COI will address the three other 

causation theories put forth by AGC. One theory cites excessive vibration at 

the second incident site, while another theory suggests that the bogie of a 

train somehow came into contact with the third rail at the second incident 

site. These theories are not without problems, as AGC has pointed out, and 

ultimately, the COI is not persuaded by them. First, there was no direct 

evidence to support the theories, such as evidence of damage on a bogie. 

Second, it would require an amazing coincidence of events for the two 

incidents of 15 and 17 December 2011 to have happened independently, 

which the experts opined was highly unlikely. The last theory is a variant of 

the rogue train theory, where the rogue train is identified as one of the five 

trains found with damaged CCD shoes on 15 December 2011. The COI agrees 

with the evidential difficulties identified by AGC for this theory, in particular 

that having tracked the movement of these five trains from 15 December 2011 

to 17 December 2011, there was no occasion where their damaged CCD shoes 

could have come into contact with the sagged third rail at the 17 December 

2011 incident site. 

Other contributing factors 

641 Thus far, the direct causes for the multiple dislodgements of adjacent 

claws have been discussed. These direct causes were able to play themselves 

out fully in the circumstances because of several contributory factors that are 

set out below. 

Vibration 

642 Vibration can be harmful and should be avoided. In train operations, 

vibration can be caused by wheel-track interaction. Outlier trains with wheel 

flats can generate as much as ten times the vibration generated by typical 
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trains.173 This is illustrated in Figure 57. The forced vibration at a FST is also 

normally higher as it is designed to contain and dissipate vibration within the 

tunnel. Both wheel flats and FSTs translate to a more demanding operating 

environment with which the third rail should be able to cope if the direct 

causes identified earlier are absent. However, together with the presence of a 

fractured fastener, defective insulators or loose claws, increased vibration can 

cause a TRSA to be destabilised and become more vulnerable. Claws will then 

be more prone to be dislodged. 

 

Figure 57: Vibration generated by outlier trains 

643 The severe vibration from the outlier trains are caused by areas of 

uneven wear or wheel flats as shown in Figure 58. Wheel flats are formed 

when trains brake and the wheels rub against the running rails. Such wheels 

will then have to be re-profiled so that they can run smoothly. 
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Figure 58: Wheel flats 

644 With shorter train intervals, there has been an increase in the number 

of “train trippings” or applications of emergency braking, resulting in a 

higher occurrence of wheel flats as shown in Figure 59. The higher laden load 

of trains due to increased ridership also has an impact on the severity of 

wheel flats. 

 

Figure 59: Number of train trippings from 2009 to 2011 

645 However, the COI notes that the number of train-kilometres per wheel 

profile activity has remained fairly constant from 2009 to 2011 as shown in 

Figure 60. The statistics do not show that more frequent wheel re-profiling 
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was being done despite an increase in the number of train trippings and a 

higher occurrence of wheel flats. 

Year No of train-kilometres per wheel 
profile activity 

2009 26,754 
2010 27,096 
2011 27,012 

 

Figure 60: Number of train-kilometres per wheel profile activity from 2009 to 2011 

646 Prior to the two incidents, there was also no significant increase in 

wheel re-profiling capacity. Trains with wheels that had to be re-profiled 

could only be taken to either Bishan Depot or Changi Depot as there was no 

wheel lathe in Ulu Pandan depot. 

647 Although checks for wheel flats were conducted every three weeks, 

this is less frequent than the two-week interval that has been prescribed in the 

train manufacturers’ manuals.174   Further, the three-weekly checks do not 

inspire sufficient confidence in the opinion of the COI. For instance, SMRT’s 

routine check on T119 on 13 February 2012 indicated that everything was in 

order. However, the experts also inspected this train on 29 February 2012 and 

the outcome of the inspection was diametrically different. T119 was found to 

have wheel flats and identified as an “outlier” train generating at much as ten 

times the vibration of a normal train. 

648 The COI also notes that prior to the two incidents, there was no 

condition monitoring of wheel flats, such as through vibration measurement 

by a Wheel Impact Load Detection system, although there were three-weekly 

checks measuring the width of wheel flats. Wheel flats were also monitored 
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through noise level measurements in response to complaints by members of 

the public living near MRT lines. However, this is an indirect and less 

accurate method which does not pin-point a particular defective wheel in 

question. 

Gauge fouling 

649 The incident on 17 December 2011 occurred at a stretch of the NSL 

situated on a tight curve near Orchard station. On three previous occasions 

and as recently as 11 October 2011, the lateral and height gauges of the third 

rail in relation to the running rail were out of tolerance. This meant that the 

offset between the third rail and running rail was smaller than it should have 

been. The COI observed that the rail head wear of the running rail and trains 

with worn wheel flanges could have affected proper gauge tolerance at this 

incident site. The implication is that this would have increased the probability 

of gauge fouling by rogue train(s) with undetected damaged CCD shoe(s) or 

by an outlier train with severe wheel flats. 

650 According to SMRT’s TGM records, the lateral and height gauges of 

the third rail near the 17 December incident site were found to be out of 

tolerance during routine inspections by the MFV on 28 April 2011, 1 July 2011 

and 11 October 2011. The COI notes that rectification was not carried out 

properly. SMRT Line Maintenance technician Noor Effendi (W94) testified 

that he carried out the manual re-gauging and rectification without proper 

supervision from a competent engineer. It is difficult to fathom how SMRT 

could have allowed this to be done, especially taking into account the fact that 

the track was on a curve. There was no feedback as to whether the manual re-

gauging had been properly performed. Neither was there any check by a 

competent engineer to ensure that such work was satisfactorily done to 
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ensure proper offset between the third rail and running rail. There was also 

no instruction for checks to be carried out on the rail head wear of the main 

track. 

651 This clearly illustrates that the follow-up analysis and remedial action 

on fault detection by the SMRT maintenance branches leaves much to be 

desired. The COI finds the work procedures and control mechanisms of the 

maintenance branches to be grossly inadequate. This is amplified by the fact 

that less than a month after Mr Noor Effendi (W94) had performed the 

manual re-gauging, there were signs of heavy rubbing and engagement of the 

third rail cover during the incident on 17 December 2011 as shown in Figure 

61. 

 

Figure 61: Damage to third rail cover 

Severe rail head wear of the running rail at the same location was also 

observed by one of the experts after the incident as shown in Figure 62. 
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Figure 62: Worn rail head 

Poor inherent reliability of claw design 

652 Although there has been no previous occasion where two or more 

adjacent claws were dislodged, a consistent pattern of such claws being 

dislodged for the five years prior to the two incidents is noted as shown in 

Figure 63. This leads the COI to conclude that there is an inherent reliability 

issue with the original claw design. 
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Figure 63: History of claw dislodgement from 2006 to 2011 

It is also noteworthy that there were two incidents where the third rail had 

sagged in 2006 and 2010 respectively. This prompted SMRT’s decision to use 

cable ties to secure the claws at high-speed ramps. 

653 The 1985 claw design is observed to have a shallow spigot as shown in 

Figure 64 and any substantial vibration is likely to dislodge it. 

 

Figure 64: Shallow spigot 



 

297 

 

This was in fact known to SMRT and as such, a spring clip was added. The 

clip is short and narrow and it can slip sideways as can be seen in Figure 65.  

 

Figure 65: Spring clip that is out of position even with cable ties 

Hence, this remedial action only increased its inherent reliability slightly. The 

design was somewhat improved by adding a steel cap on the fasteners for 

claws installed from 1995, but the claws remained vulnerable. After the 

incident of the sagged third rail in 2006 at Bishan Depot and the high-speed 

ramp sag incident in 2010, cable ties were introduced at certain vulnerable 

areas such as FSTs and high-speed ramps. However, the COI notes that prior 

to the December 2011 incidents, about a third of the claws (i.e. close to 10,000 

out of the 30,000 claws) in the NSEWL were still not secured with spring clips, 

steel caps or cable ties. 

654 SMRT’s treatment of claw dislodgments as non-events may explain 

previous frequent dislodgements prior to the two incidents. There was a clear 

appreciation by SMRT that the consequence of two adjacent dropped claws 

would be the inoperability of that segment of the third rail when it sags and 

becomes impassable to trains.175 The fact that a dropped claw is formally 
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classified as an “SI-U” or an urgent defect that needs to be attended to within 

24 hours also underscores the implications and severity of a dropped claw. 

Yet, the significance and consequence of dropped claws were marginalised 

and not regarded as a strategic vulnerability. This is unsatisfactory. For 

instance, SMRT’s Vice President Maintenance Ng Tek Poo (W113) testified 

that the issue of claw dislodgments was not escalated to a strategic level 

because the rate of dislodgements was not alarming and there was no 

previous issue of two consecutive claws dislodging. He further testified that 

had this issue been escalated and dealt with, the incidents would not have 

occurred.176 SMRT’s Executive Vice President Trains Khoo Hean Siang (W115) 

also testified that claw dislodgments were not on his radar screen and that 

such occurrences were handled at the operational level. Yet another 

illustration is in 1995 when SMRT brought the issue of claw dislodgments to 

LTA’s attention because it needed to seek LTA’s approval for the use of the 

steel cap on the fastener and claw. LTA then directed SMRT to monitor the 

situation for system-wide implementation but there was no subsequent 

follow-up. 

655 The inherent reliability issue of the 1985 claw design was always 

known to SMRT but SMRT’s preventive maintenance checks on claw 

dropping did not increase the inherent reliability of the claws. 

656 The TRSAs, including the fasteners and insulators, have a minimum life 

span of 20 years and this milestone was passed a few years ago. The COI is 

not aware of any analysis done by SMRT on the vulnerabilities of such 

assemblies going forward and their continued viability. 

Maintenance work culture 
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657 From the testimonies given, the COI notes that the maintenance 

personnel appeared to be working in “silos”, i.e. they work independently 

rather than interdependently and do not see the inter-relationship among 

them. In short, there is a lack of synergy among them. Several examples are 

illustrative of this: 

(a) When it was discovered during engineering hours on 17 

December 2011 that the MFV software had malfunctioned and 

that the MFV’s mirror had cracked, two Line Maintenance 

personnel were asked to perform manual inspection of the 

suspected ”problem stretch”. Subsequently, when the Line 

Maintenance personnel found no abnormalities, they gave 

feedback to NDO Isman (W72), who in turn filed a routine 

report without informing his superiors that the cause of the 

MFV software malfunction and mirror crack could not be 

established. 

(b) The personnel responsible for maintenance did not seem to have 

informed the personnel overseeing TOs that hard braking 

would cause wheel flats and in turn, more vibration from their 

trains. 

(c) During engineering hours on 16 December 2011, maintenance 

technicians were not given detailed information about the 15 

December 2011 disruptions to help them understand the 

importance of their checks. 

(d) When the lateral and height aspects of the third rail in relation 

to the running rail were out of tolerance at the curved track near 
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Orchard station, P-way personnel were sent to perform manual 

re-gauging without the supervision of an engineer. 

(e) SMRT Technical Officer Adnan Bin Yunus (W69) discovered 

fresh scratches on third rail cover on 16 December 2011 and put 

up a report. However, there was no follow-up. 

658 Although SMRT has a computerised maintenance management 

system, it did not appear that there was any significant change in its 

corresponding work processes to derive maximum benefit from such a 

sophisticated system. 

659 The COI observes that SMRT staff were generally reactive instead of 

proactive. Most, including senior management staff, seem to see maintenance 

as an event instead of paying attention to trend analysis and looking for 

systemic problems. For instance, despite the seriousness of the incident on 15 

December 2011, many staff was not even told or briefed about what had 

happened. The train meetings chaired by EVP Khoo (W115) also did not seem 

to exhibit that such a systems approach was adopted. 

660 There also seemed to be a misconception among SMRT witnesses who 

gave evidence during the Inquiry that safety issues can be de-linked from 

reliability issues, and while SMRT clearly upheld stringent maintenance 

standards where safety is concerned, this appeared not to be the case if an 

issue was assessed to be one of reliability. For instance, VP Maintenance Ng 

Tek Poo (W113) appeared to suggest that because safety issues were 

addressed, this justified conducting visual checks on trains on 15 and 16 

December 2011 in lieu of more thorough checks that would have taken a 



 

301 

 

longer time.177 The COI’s view is that for train operations, both safety and 

reliability are intricately interwoven and therefore not easily severable, and it 

is not helpful if this perception persists in SMRT’s maintenance approach. 

661 The SMRT IIT has observed and the COI agrees that bottom-up 

feedback was not fully tapped,178 and that the various departments did not 

communicate and collaborate to share knowledge.179 

Maintenance regime 

662 At face value, the preventive maintenance regime appeared to be 

robust. The schedule for most preventive maintenance activities exceeded 

manufacturers’ recommendations. Yet, there appeared to be a gaping 

disconnect between what was formally on record and what was happening on 

the ground. It was particularly difficult to reconcile the seemingly robust 

maintenance regime with the failure of a significant number of items such as: 

(a) MFV software (that also failed previously before 15 December 

2011) 

(b) CCD shoes that broke off at the frangible links but were held on 

by copper conductor strips; 

(c) Emergency battery of T139 on 15 December 2011; 

(d) Urgent Message System (UMS); and 

(e) Portable radio system 
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In particular, documentary evidence showed that the emergency battery 

serving the rear three cars of T139 on 15 December 2011 was maintained but it 

failed at the very moment when it was needed the most. 

663 The COI is concerned that it came to be acceptable that the MFV 

software and the UMS were unreliable. In particular, the MFV software was 

allowed to deteriorate to the extent that following revenue service on 15 

December 2011, SMRT faced a Hobson’s choice of having to rely either on 

manual inspection or the MFV with a reliability of 80%. 

664 In any event, regardless of how robust the preventive maintenance 

regime may be, there will come a time when it will have limited or no effect 

on further improvement to reliability. Therefore, there has to be more 

predictive maintenance or condition-based monitoring. 

665 To the extent that there could have been a more concerted as well as 

collaborative effort to properly determine, analyse and deal with the causes of 

the incident, the COI finds that there appeared to be some gaps in SMRT’s 

management of the engineering investigation and recovery process on 15 

December 2011. The discussions and conclusions arrived at by senior 

management were not cascaded down the organisation. As such, ground staff 

were unable to effectively link what they were tasked to do with the severity 

of the event. The focus was to ensure continued revenue service. Although 

there was a concern that there might be CCD shoes damaged on 15 December 

2011, which if uncorrected would damage the third rail if the trains were 

deployed on 16 December 2011, normal revenue service still resumed on 16 

December 2011 with merely a visual inspection of the CCD shoes. Had a more 

thorough plan been worked out and carefully executed and supervised to 

check the CCD shoes, the incident on 17 December 2011 could well have been 
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preventable. Indeed, former SMRT CEO Ms Saw Phaik Hwa (W87) conceded 

that SMRT did not take reasonable and practicable measures to prevent a 

similar incident from happening after 15 December 2011 and that more could 

have been done.180 

666 The COI also notes that there appears to be a lack of competent mid-

level engineers in SMRT who can think strategically, lead and organise 

maintenance work effectively, as well as learn from experience. This 

observation was shared by SMRT Chairman Koh Yong Guan (W90). At the 

senior level, the SMRT Board also appeared to be lacking in engineering 

expertise as they had no engineering or train-focused representation until 

2010 when Mr Koh (W90) directed that EVP Khoo (W115) should sit in for 

Board meetings. 

Monitoring 

667 The MFV checks both the third and running rails. Third rail gauging by 

the MFV was done six-monthly (now reduced to a four-month cycle), which 

coincides with the gauging done on the running rail. However, the third rail 

system has various components such as the fastener, insulator, fishplate joints 

and claw assembly, which may be more prone to malfunction as opposed to 

the running rail. As such, if the third rail requires more frequent inspections 

as it should, then the gauging of the running rail should be made to coincide 

with this instead. Ideally, the inspection schedules for both the running and 

third rail should not be collapsed into one merely because there is only one 

MFV. Even though the inspection cycle has now been reduced to four months, 

this may not be sufficiently frequent. 
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668 The MFV for the NSEWL has been in operation since the 1990s if not 

earlier. There has been no upgrade to its software, which is still based on 

PASCAL. It has deteriorated over the years, with occasional failures, such as 

that which occurred on the early morning of 17 December 2011. The COI 

notes that SMRT had considered upgrading the MFV since 2009 and a 

decision to acquire a new MFV was eventually made. If SMRT had provided 

the MFV a mid-life upgrade as it did for its revenue trains, then the MFV 

would have served SMRT better on 17 December 2011. As engineering hours 

are limited to four hours each day, maintenance has to be mechanised using 

the latest technology as far as possible to produce maximum productivity 

under such a challenging window. It is ineffective to rely on human patrols to 

detect any sag in the third rail. As it is, patrolmen already have many checks 

to conduct when doing tunnel inspections and as such, their attention is likely 

to be divided. As these personnel follow a four- to seven-day cycle, it means 

that any single sag may not be detected for several days, during which time 

an adjacent claw may be dislodged. Although this had not occurred until 

recently on 15 December 2011, the COI assesses that such likelihood may 

increase given that train assets are aging. 

Aging assets 

669 Another way of regarding the failure of multiple items, such as the 

fastener, insulators, MFV software and emergency battery, is to regard them 

as an indication of aging assets. As SMRT Chairman Koh Yong Guan (W90) 

acknowledged, SMRT’s greatest challenge in the near future is the 

coincidence of an extremely rapidly increasing ridership with aging 

infrastructure.181 The failure of aging assets will become more common with 
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the passage of time and as such, any single claw dislodgment will have to be 

treated more seriously as adjacent claws will be more vulnerable than before. 

670 There also needs to be a realistic asset renewal or replacement regime. 

Although the interiors of trains have been refurbished, there does not appear 

to be any upgrade in terms of engineering components. Prior to the incidents, 

there were no plans to look into the replacement of the third rail and TRSAs. 

Recommendations in relation to engineering issues 

671 The COI notes the 21 unanimous recommendations made by the 

experts and fully endorses them, with the following observations and 

additional recommendations. 

Third rail system 

Better detection and rectification of single sags and TRSA defects 

672 The early detection of a single sag on the third rail is critical in 

preventing a recurrence of the disruptions of 15 and 17 December 2011. All 

the experts are in complete agreement that a single sag is not critical by itself, 

provided it is detected and rectified urgently. It is when this single sag leads 

to a double sag or a multiple sag that CCD shoes will no longer be able to 

accommodate the sag, and the situation of 15 and 17 December 2011 will 

recur. Put another way, even a single sag should be treated with utmost 

urgency as a single sag will make the adjacent TRSAs more vulnerable. 

673 The COI suggests that SMRT study the feasibility of equipping some of 

its trains with devices that can detect a single sag on the third rail. Thereafter, 

SMRT should run these trains throughout the system daily. During the 

Inquiry, the COI heard evidence that SMRT has equipped some trains with a 
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Rail Vision system which is essentially a high-speed camera system that is 

able to pick up flaws in the running rail. The COI further recommends that 

SMRT conduct a study to determine if it would be feasible for the Rail Vision 

system to be enhanced with the capability to detect a single sag in the third 

rail as well. 

674 The COI also heard testimony from one of SMRT’s Technical Officers182 

that when he sees a dropped claw, he will take immediate steps to rectify the 

situation. This is in line with the classification of a dropped claw as Severity 

Index – Urgent or “SI-U” in SMRT’s Systems Applications and Products 

(SAP) system, which monitors the maintenance work carried out by the P-

way team. A classification of a defect as “SI-U” means that it is the most 

severe type of defect which needs to be rectified within 24 hours. On the other 

hand, if he encounters a dropped spring clip in the course of his inspections, it 

is not crucial for him to replace it. 

675 Such an approach does not appear to be satisfactory as the experts are 

in general agreement that the loss of a spring clip will weaken the TRSA, 

making the claw more vulnerable to dislodgment. In these circumstances, the 

COI recommends that SMRT consider the classification of any detected defect 

in the TRSA as “SI-U”. This would clearly indicate that it is crucial that any 

deficiency in the TRSA has to be given immediate attention and accordingly 

rectified. 

Enhanced inspection of TRSAs and third rail 

676 The COI notes that SMRT’s work instructions for its P-way 

maintenance team do not incorporate the annual inspection on the TRSA that 

was specifically required in Section IX of the MRTC Maintenance Manual. 
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Thus, it appears that no annual inspection of the TRSA has been carried out 

all these years. If these checks had been done, the defects in the fastener and 

the insulators that had caused the incident on 15 December 2011 could have 

been detected, and the incident averted. The COI therefore agrees with the 

recommendation of AGC 183  that SMRT should fully implement the 

requirements of the MRTC Maintenance Manual, in particular, the checks on 

the TRSA, in its maintenance regime. 

677 In addition, as cracks were found in the sections of third rail involved 

in the two incidents, the experts have recommended that non-destructive 

testing (NDT) be carried out at more vulnerable segments of the third rail to 

look for cracks. These vulnerable segments include locations where there is a 

record of claw drops and insulator dislodgement, and locations where there is 

significant wear to the running rail. 

678 The COI notes that the third rail has been in use for about 25 years. 

Quite apart from the fact that it is an ageing asset, it should be highlighted 

that the presence of cracks on the third rail may potentially lead to serious 

consequences if left undetected and untreated. In the circumstances, the COI 

recommends that SMRT consider conducting NDT on the entire NSEWL third 

rail, particularly at the fishplate joints where the presence of cracks can lead to 

a step, which would impede the progress of the CCD shoes and possibly 

cause a disruption similar to the ones on 15 and 17 December 2011. 

679 With regard to the incident on 15 December 2011, the experts are in 

agreement that the catalysts of the incident are an “unfortunate 

coincidence”184 of a defective fastener and two defective insulators of adjacent 

TRSAs. This logically brings to a mind a question – are there any other such 
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defective components on the NSEWL? Mr Richard Greer (W98), the expert 

witness for LTA, testified that a sample of twelve fasteners was tested and 

none of them were found to be defective. No tests were conducted on any 

number of sample insulators to see if they were defective. 

680 The COI recommends that SMRT inspect an appropriate sample of 

fasteners and insulators to ascertain if others may be defective. In determining 

an appropriate sample number, SMRT may need to seek the expert opinion of 

statisticians. 

Improvements to third rail claws 

681 Considering the history of falling claws since the inception of the 

NSEWL, the COI recognises that the 1985 third rail claw design has an 

inherent reliability issue. The COI also feels that it is inadequate, even with 

the spring clips which were added later to claws at some locations that have 

experienced more vibration, as the spring clips do not have a positive locking 

capability. The COI notes that in 1995, SMRT had improved the claw design 

by adding a steel cap and, with LTA’s concurrence, deployed this modified 

claw in selected “trouble spots”. There was an expectation from LTA that 

SMRT would revert after monitoring the robustness of the modified claw 

design for a while, for the purpose of considering the need for full-scale 

implementation, but the COI notes that SMRT did not do so. SMRT 

management seemed to have trivialised the serious effect of dislodgement of 

two adjacent claws by not addressing this issue beyond the “trouble spots”. 

The COI is not aware of any trend analysis conducted after 1995, which was 

17 years ago, or of any further measures taken to prevent the claws from 

dropping throughout the system. The COI also notes that LTA did not 

proactively check with SMRT when SMRT did not revert. 
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682 The COI notes the recommendation made by the SMRT IIT 185  and 

LTA186 that the existing TRSA should be progressively changed to one with a 

positive locking mechanism, such as that found in the latest generation of 

claws. The COI supports the experts’ recommendations for LTA and SMRT to 

work together to develop a more robust TRSA with a positive locking 

mechanism. The COI recommends that the new claw design be commissioned 

as soon as possible. The COI also agrees with the experts’ recommendation 

that in the meantime, cable ties be used as an interim measure to secure 

earlier-generation claws and that they must be properly inspected and 

maintained at appropriate intervals. 

683 Further, SMRT should also consider installing steel caps in addition to 

cable ties on the claws on the claws on the NSEWL that are without additional 

securing mechanisms such as spring clips or steel caps187 to further reduce the 

likelihood of claw dislodgements. The COI is heartened to note that LTA and 

SMRT have already taken steps to implement this.188 

684  Insofar as the design of the TRSA is concerned, the COI heard 

evidence189 during the Inquiry that similar systems in other countries such as 

Thailand, Taiwan and Germany are utilizing a claw design with a positive 

locking mechanism. The COI observes that it may not be fair to make direct 

comparisons between Singapore’s MRT system and other systems around the 

world. After all, there is no evidence before the COI pertaining to their 

technical specifications and how long they have been in operation. Be that as 

it may, the fact that similar systems around the world are using newer claw 

designs with positive locking mechanisms suggests to the COI that SMRT and 
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LTA should make it a practice to continually look out for or develop 

improved designs for equipment such as TRSAs that can reinforce the 

reliability of the existing working network. 

685 AGC also highlighted in its submission190 that based on its calculations, 

P-way patrolmen who cover 5-7 km per night have to check between 794 and 

1,111 supporting assemblies (with an interval of about 6.3 m between them) 

each night. The COI acknowledges that this is a heavy responsibility on the 

patrolmen and therefore recommends that to ameliorate the situation, SMRT 

should look into the feasibility of painting the claws with luminous paint. The 

claws are grey and thus do not stand out against the trackbed. If they are 

painted a bright luminous colour, dropped claws can be easily spotted by the 

patrolmen, especially in the tunnel portions of the track where the lighting 

conditions are dim. 

Improvements to TRSA covers 

686 The COI notes that the current TRSA covers are made of opaque 

material. Therefore, maintenance personnel are unable to have an immediate 

view of the TRSAs. The COI understands that after the disruptions on 15 and 

17 December 2011, the TRSA covers have been removed at certain vulnerable 

sections of the NSEWL to facilitate inspection. The COI notes AGC’s 

submission191 that this practice should be continued. The COI notes however 

that a cover is useful to, inter alia, guard against any accidental intrusions that 

may lead to electrocution. While the COI recognises that the removal of the 

covers will facilitate inspection, safety must remain the paramount 

consideration – this should not be compromised. 
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687 The COI thus recommends that SMRT look into how the effectiveness 

of the current visual inspections of the TRSAs can be enhanced, including the 

possibility of using a transparent material for the TRSA covers. If this is not 

found to be viable, SMRT may wish to consider other options, such as 

mounting the covers on hinges so that they can be opened more easily by 

maintenance personnel for their inspections. 

Review of third rail gauging tolerance and maintenance regime 

688 It has been postulated that one of the contributing factors to the 

disruption on 17 December 2011 was the distance between the running rail 

and the third rail being smaller than it should have ordinarily been. 192 

Although SMRT has implemented a four-monthly third rail gauge check 

using the MFV, there was no evidence that such reliability indication alarms 

detected by the MFV were followed up in a proper manner. The COI 

therefore endorses the recommendations made by the experts that first, SMRT 

and LTA should review whether the current maintenance tolerance for 

vertical third rail gauge is appropriate and secondly, SMRT should 

implement a more robust regime of checking and ensuring that the third rail 

alignment throughout the network is within the maintenance tolerance. In 

addition, the COI recommends that SMRT relook its maintenance work 

process to ensure that failure analysis and incident follow-up are properly 

and expeditiously carried out. 

Upgrading of MFV capability 

689 The MFV is a rail diagnostic vehicle that can detect flaws in the 

running rails and check the lateral and height aspects of the third rail in 

relation to the running rail. This is done so as to ensure compliance with the 
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safety and maintenance tolerances. At the time of the incidents in December 

2011, there was only one MFV for use on the entire NSEWL. 

690 The PASCAL-based software on this MFV has not been updated since 

it was purchased. The COI heard evidence193 during the Inquiry that MFV 

readings are only about 80% accurate. The COI had questioned SMRT 

personnel on why the MFV, being a critical piece of equipment, was not 

subjected to a mid-life upgrade of its software, which may have prevented the 

incident on 17 December 11, but did not receive any satisfactory answer. 

691 The MFV is also heavily utilised on the NSEWL. As there is currently 

only one MFV, this means that should the MFV break down, there is no 

replacement that can be used in its place. This is not a satisfactory situation. 

While the COI notes that SMRT has committed to purchase an additional 

MFV, the COI recommends that in addition, the existing MFV should either 

be overhauled or if this is not cost-effective, then another new MFV should be 

purchased. This is to ensure that the NSEWL will have two MFVs serving it, 

and that this additional MFV can aid in increasing the capacity for 

maintenance so that the frequency for track inspections and maintenance 

work using MFVs can be correspondingly increased. 

692 The COI also notes some inconsistencies in the operation of the MFV. 

For instance, one MFV operator testified that there was no need to 

resynchronise the MFV encoder when the MFV either crosses onto a different 

track or goes past a “chainage jump” during passage testing.194 On the other 

hand, another MFV operator and the head of SMRT’s Engineering Trains 

Branch (ETB) testified that the encoder should be resynchronised.195 There 
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was also some inconsistency among the witnesses as to the range of chainage 

numbers that should be given to the P-way maintenance department for 

follow-up action where the MFV’s readings are lost. One officer testified that 

he would have requested the entire stretch of track where the reading was 

lost, with an additional 50 metres before and after that stretch, to be 

inspected.196 Other officers testified that they would have asked the P-way 

staff to inspect only a 100 metre stretch – 50 metres before and 50 metres after 

the point at which the reading was first lost.197 

693 It is clear that more should be done to ensure that there is consistency 

of practice by the MFV operators. The COI therefore agrees with AGC’s 

submission that SMRT should review its processes and protocols in relation to 

the operation of the MFV and ensure that they are properly disseminated 

within the ETB at all levels. 

Rolling Stock 

694 The COI has a series of recommendations in relation to the various 

aspects of SMRT’s rolling stock, including trains’ wheels, CCDs, backup 

power supply and the Train Integrated Management System (TIMS). 

Improved monitoring and rectification of wheel defects 

695 The COI agrees that wheel defects were not an initiating factor that led 

to the disruptions on 15 and 17 December 2011. Notwithstanding this, there is 

unanimity amongst the experts that wheel defects are a primary cause of high 

levels of vibration, which could be a contributing factor to the two incidents. 

                                                             

196 Transcript of Proceedings on 2 May 2012 at page 13 
197 Transcript of Proceedings on 30 April 2012 at page 177 and 3 May 2012 at page 173 



 

314 

 

696 In this respect, the COI notes that vibrations can have negative effects 

on all aspects of the working network, from the rolling stock to the running 

rails and the third rail. It is undeniable that wheel flats cause vibrations and 

that the extent of the vibrations caused is proportional to the severity of the 

wheel defects. 

697 The COI concurs with the experts’ view that while wheel defects are 

part and parcel of railway operations, there is a need to ensure that these 

defects are detected and rectified early, so that unnecessarily high vibration 

levels are avoided. This is of particular importance when one bears in mind 

that SMRT’s working network is ageing. 

698 The experts have therefore suggested a series of recommendations in 

this category to address this issue. The COI notes that the need to address 

wheel defects was also acknowledged by LTA in its Interim Investigation 

Report.198 LTA recommended that SMRT take immediate action to step up its 

capacity to identify and re-profile wheels with flats and/or worn-out flanges. 

699 During the Inquiry, it transpired that apart from its three-weekly 

checks on trains for wheel defects, SMRT had another system for monitoring 

wheel flats, wherein staff are positioned at designated station platforms to 

measure the noise levels of passing trains. 199  Where the noise level of a 

passing train exceeds 90 A-weighted decibel (dBA), the train will be 

withdrawn and put in a queue for wheel re-profiling works to be done. While 

this may have been a practical way to detect wheel flats, the COI notes that 
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the motivation for this may stem more from wanting to ensure that the trains 

are not too noisy for residents living nearby, rather than being concerned with 

the vibrations caused. 

700 In this respect, the COI is heartened to note that, in line with the 

experts’ recommendation, SMRT has announced that it will be installing a 

modern wheel defect detection system, known as the Wheel Impact Load 

Detection System, as part of its S$900 million renewal and upgrading plan for 

the MRT system.200 This system is already fitted on the Circle Line. 

701 The COI notes that there is a queue for wheel re-profiling in SMRT’s 

depots. The COI therefore stresses that SMRT should take steps to increase its 

capacity for wheel re-profiling. While it emerged during the Inquiry that 

SMRT will be purchasing an additional wheel lathe, the COI recommends 

that SMRT closely monitor whether this additional wheel lathe is sufficient to 

ensure that trains that require wheel re-profiling are not kept in a queue for 

too long. Similarly, SMRT should ensure that moving forward, it is not faced 

with a situation whereby only the severest of cases are sent for immediate 

work while those with mild or moderate wheel defects continue in service 

because of a lack of capacity for wheel re-profiling. 

Improvements to CCD maintenance regime 

702 The COI is of the opinion that CCDs need to be closely monitored so 

that there is no gauge fouling with an impact on the third rail. The severe 

consequences that can ensue as a result of this can be seen from the sequence 

of events in the first scenario postulated by the experts in relation to the 
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disruption on 17 December 2011. The COI understands that since the 

December 2011 incidents SMRT has started doing this on a daily basis. 

703 Closely related to this is the issue of the frangible links and copper 

conductor strips in the CCDs. The COI notes that by design, the frangible link 

of the CCDs is its weak spot and the CCD shoe is meant to break off cleanly 

on impact so as to protect the rest of the CCD assembly. However, it is clear 

that during the disruptions on 15 and 17 December 2011, not all of the CCD 

shoes that broke detached completely as they should have, but were instead 

twisted and distorted due to the attached copper conductor strip. These CCD 

shoes were left hanging on by the copper conductor strip due to an 

overtightening of the M12 bolt. This resulted in the CCD shoes being mangled 

with the third rail. 

704  Based on the evidence adduced, it is not possible to determine 

whether the copper conductor strips failed to break because the M12 bolt was 

tightened at more than 70 Nm or because 70 Nm was not the optimal torque 

in the first place. The COI therefore recommends that SMRT conduct a study 

to ascertain whether 70 Nm is the optimal torque for the M12 bolt of the 

copper conductor strip. Thereafter, SMRT should entrench in its maintenance 

regime for the CCDs a check on the torque of these bolts. 

705 On a related note, when the trains stalled during the 15 and 17 

December 2011 incidents, SMRT staff had to move the twisted CCD shoes out 

of the way before the trains could be hauled away, to prevent the twisted 

CCD shoes from further infringing upon the third rail. There was evidence 

during the Inquiry that this was done by either bending or knocking the CCD 

shoes. The COI agrees with AGC’s submission201 that this is not an ideal 
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solution since the CCD shoes may continue to infringe upon the third rail. 

SMRT should study the feasibility of removing damaged CCD shoes from 

trains where they are stalled before they are hauled away, to prevent these 

damaged shoes from further damaging or destabilizing the third rail system, 

taking into the consideration its operational implications. If this is feasible,  

SMRT should equip each station with the necessary tools to remove damaged 

CCD shoes properly and expeditiously in the event of another disruption. 

Improvements to backup power supply 

706 One of the recommendations made by the experts is that the frequency 

of testing of trains’ emergency battery capacities should be increased. While 

the COI fully agrees with this, it is of the view that the issue of the battery 

capacity should also be looked at. The COI heard evidence during the Inquiry 

that the batteries of the earlier-generation trains are able to provide power to 

the trains for emergency lighting and ventilation for approximately 45 

minutes. While this should be the minimum time which the battery can 

provide power for, the deterioration of components over time could well lead 

to situations where it is unable to perform to its full capacity of 45 minutes, as 

was the case for T139. 

707 Under the Code of Practice on Incident Management During Train 

Service Disruptions on MRT Systems202, a decision to detrain commuters from 

a stalled train shall be made within 20 minutes of the train immobilised. 

However, based on the experience on 15 and 17 December 2011, it can take 

more than an hour from the time a train first stalls to fully detrain a train.203 
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Although it is expected that SMRT will learn from the experiences of 15 and 

17 December 2011 and may be able to complete detrainment more quickly, the 

COI is of the view that a battery capacity of 45 minutes is cutting it too close. 

708 The COI therefore recommends that SMRT should consider whether a 

battery capacity of 45 minutes is sufficient to ensure that passengers have 

lighting and ventilation throughout the detrainment process. The battery life 

must take into account the time taken to make the decision to detrain and the 

time taken to complete the actual detrainment. There should be some buffer 

for this entire process without a failure in the battery power, to take into 

account that the stated capacity may not pan out in actuality. 

709 The COI further notes that the batteries in the first generation trains are 

more than ten years old204 and that battery technology may have improved 

tremendously over the last few years. If so, SMRT should consider replacing 

the existing batteries with new ones with longer “battery life”. 

On-condition monitoring of CCD shoes 

710 The COI notes that there is currently no on-condition monitoring 

device to alert TOs and the OCC about the malfunction of any CCD. This 

therefore means that any missing or damaged CCD shoe can only be detected 

after a train returns to the depot for maintenance checks at the end of revenue 

service, or as in the case on the 15 and 17 December 2011, when the train loses 

power and stalls. In fact, during the initial stages of the incidents in December 

2011, the TOs and the staff of the OCC had no inkling as to what was causing 

the trains to behave erratically. The only indication that something was amiss 

was the intermittent illumination of the line voltage and fault indicators. This 
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on-condition monitoring device is critical as trains must be able to draw 

electricity from the third rail to function. Every vehicle, for instance a car, 

aeroplane or ship, has a gauge to indicate the level of its fuel supply. Hence, 

an electrically-powered train should have a similar device to alert the TO of 

the state of electricity supply to the train. 

711 During the incidents on 15 and 17 December 2011, there was no 

instrumentation that could have alerted the TOs as well as OCC when one or 

more CCD shoes lost contact with the third rail. Had there been such 

capability at the time, a disruption of the magnitude experienced could have 

been averted. 

712 The COI recommends that SMRT conduct a study to determine if an 

on-condition monitoring device can be installed to keep TOs and the OCC 

immediately informed should a CCD shoe on a train fail to function. Such 

capability has, in fact, been welcomed by a number of SMRT staff when they 

were asked about it during the Inquiry.205 If the study by SMRT shows that 

such capability is feasible, it may ameliorate the situation faced by TOs and 

the OCC should such a problem recur. 

Equipping older trains with TIMS 

713 During the Inquiry, the COI heard evidence pertaining to TIMS, which 

is a monitoring system installed on trains that provides information to TOs to 

aid in operational decision making and to maintenance staff for the diagnosis 

of faults. Currently, only the third and fourth generation NSEWL trains are 

equipped with TIMS. While the COI appreciates that it may not be a simple 

task to retrofit the first and second generation trains with TIMS, it would be 

useful if all trains could be equipped with TIMS. While a train is in operation, 
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TIMS provides the TO with real-time information on how the train is 

performing, for example, whether a particular car of the train has propulsion 

power. In terms of maintenance, it aids maintenance staff in the detection of 

faults, such as in respect of wheel diameters and whether the auxiliary power 

supply is properly charging the battery. 

714 The COI therefore recommends that SMRT and LTA conduct a joint 

study to ascertain whether it is viable for the first and second generation 

NSEWL trains to be fitted with TIMS. 

Review of maintenance regime for an ageing system 

715 This is an area in which the experts, the SMRT IIT and LTA are in 

agreement. The crux of the recommendations in this area is that the 

maintenance regime of SMRT needs to be tightened and refined. For example, 

the SMRT IIT is of the view that: 

Maintenance regimes and processes need to be more robust and configured 

to address a changed operating environment, taking into account the 

aging train and track assets.206 

716 LTA is of the view that: 

SMRT and LTA [should] jointly review how the current maintenance 

framework should be adjusted for continued safe and reliable train 

operations, taking into account the age and increased usage of the 

NSEWL. 207 

717 The actual details of the tightened maintenance regime have to be 

worked out by SMRT, in consultation with LTA. Be that as it may, the COI 
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encourages SMRT and LTA to take the following into consideration as they 

move forward. 

Risk and reliability-based maintenance approach 

718 Building on the strength of existing preventive maintenance, SMRT can 

move towards a risk and reliability-based maintenance approach under which 

it can implement more condition monitoring and predictive maintenance 

activities. It is only in this way that SMRT can ensure that its train operations 

continually perform the intended functions at its designed-in level of 

reliability and safety. 

Taking Failure Modes, Effects and Criticality Analysis (FMECA) seriously 

719 The experts have also recommended that the procedures pertaining to 

risk assessment regarding any significant failure be reviewed. This is fully 

supported by the COI. It was noted by the SMRT IIT that even though there 

was a history of claw drops, it was deemed to be non-critical by SMRT.208 The 

IIT found that claw drops were considered to be a routine corrective 

maintenance issue and not a major fault, and were therefore not escalated to 

top management. The IIT is of the view that this was why there was no 

decision taken to change the claws to the latest generation design with a 

positive locking mechanism. While even the latest generation of claws is not 

fail-proof, the point is that notwithstanding the addition of steel caps to claws 

at “trouble spots” in 1995, the issue of claw drops for the system as a whole 

was not properly addressed. 
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720 It is for the above reasons that the SMRT IIT recommended209 that a 

process of systemic failure identification should be adopted by SMRT. This 

recommendation is supported by LTA.210 Such a process applies not just to 

claw drops, but to any failure in the system. The SMRT IIT envisages that 

such a process would track and analyse any failure to identify its causes and 

effects. This is precisely in line with the recommendation made by the experts. 

The COI wholly supports this. This is not to say that the disruptions on 15 

and 17 December 2011 would have been averted had there been such a 

process in place at the time. The point is that the claw drops over the years 

should not have been treated as isolated events – rather, detailed 

investigation and analysis should have been undertaken so as to better 

understand the problem holistically and see if there are any discernible trends 

that would aid in prevention. 

721 One way of increasing the availability and reliability of train operation 

is to put in place the mentality of taking trend analysis of faults and its failure 

modes seriously. The existing SMRT Failure and Delay System of reporting at 

the OCC can be expanded into a monthly failure analysis report and a 

reliability incident follow-up report to be discussed by engineering 

departments and senior management to increase efficiency and ensure 

effectiveness of the network assets’ management. The maintenance staff 

should also be professionally trained to conduct FMECA. 

Harnessing technology more efficiently 

722 In the course of the Inquiry, the COI has heard evidence from a 

number of P-way maintenance staff about how they performed their duties. 

There appears to be some diversity in approach. For example, some carry 
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mirrors during track inspections while some do not. Some use wooden 

hammers to knock on the underside of the third rail to check for hollow 

sounds while some do not. The COI notes in particular the evidence of one of 

the line patrolmen who testified that on 17 December 2011, during 

engineering hours after the incident on 16 December 2011, he conducted 

checks on the third rail.211 He testified that he took twenty minutes to check a 

900 metre stretch of the third rail and that in conducting his checks, he 

squatted at each fishplate joint to check with his finger if there was any step in 

the joint and he further checked the cable terminals and the insulated rail 

joints using the same method. The COI has doubts over the thoroughness of 

such checks as it is difficult to accept that a detailed check can be conducted 

over a 900 metre stretch in about 20 minutes. Be that as it may, the COI 

accepts that there are limitations on the patrolmen in carrying out their duties 

as they have only a limited amount of time during engineering hours to 

conduct their checks. 

723 As the system ages and ridership grows, it is to be expected that more 

maintenance work will need to be carried out. The COI recommends that 

SMRT look into how it can increase the use of technology in its maintenance. 

This is not to say that patrolmen are redundant – rather, this is an 

acknowledgment that patrolmen should be used to augment the work that 

can be carried out through the appropriate utilisation of technology. It is 

essential that SMRT leverages new technologies from the rail industry for a 

robust maintenance regime as it has only four engineering hours each night. 

Collaboration among different departments in SMRT 
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724 The COI notes the SMRT IIT’s recommendation that there should be 

more collaboration among different departments so that the expertise of the 

experienced engineers can be tapped on212. The SMRT IIT found that there 

was insufficient interaction between the Projects & Technology (P&T) and 

Maintenance Groups in the Engineering and Projects Division. This is not an 

ideal situation as much of the expertise and experience resides with the 

highly-experienced engineers in the P&T Group. The SMRT IIT therefore 

recommended that SMRT consider a restructuring of the Groups into critical 

functions such as Rolling Stock, Tracks, Signal and Power.213 

725  The COI recommends that SMRT should do more to facilitate 

interaction and collaboration within all its technical departments. The sharing 

of knowledge and experience is critical in the process of systemic failure 

identification and trend analysis. This should be the overall aim of SMRT, 

whether it chooses to retain or modify its organisational structure. 

Achieving maximum benefits from the existing Computerised Maintenance 

Management System (CMMS) 

726 Although SMRT migrated to the CMMS more than ten years ago, it has 

not been able to derive maximum benefits from this upgrading. This is due to 

the fact that there does not appear to have been any significant change in its 

corresponding work processes. To move forward, SMRT should pull together 

all these levels of change in a coordinated fashion to ensure that those affected 

by the change are committed to the change. SMRT has to identify the skills 

and culture that are needed for successful implementation of CMMS. This 

would require a combination of expertise and domain knowledge of the 

whole organisation, as well as the ability to strike a good balance between a 
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passive and creative approach towards maintenance management. Without 

these changes, the CMMS’ inherent capabilities will be untapped. 

Implementing Maintenance Management System audit 

727 The COI has, in line with the experts, recommended that the overall 

maintenance regime at the operational level of SMRT should be more robust. 

In order to assist SMRT in its implementation of this transformation, the COI 

recommends that LTA consider imposing a requirement on SMRT to conduct 

a Maintenance Management System audit. This audit should be structured as 

a developmental process which requires SMRT to perform a self-assessment 

on its own maintenance regime on a 3-yearly or 4-yearly basis. 

728 The COI is of the view that self-evaluation by SMRT may be most 

appropriate in view of the specialisation of its work. The first step in the 

process is the evaluation of the strengths and weaknesses of the current 

maintenance management system. The next step is an envisioning process to 

create a shared vision within SMRT on how to continue improving itself. The 

new vision will need to cover the issues of maintenance as well as customer 

centricity in train operations. 

729 With a new shared vision in mind, SMRT can identify strategic goals 

and action plans for improvement through internal and external (with LTA) 

dialogue. The COI believes that it is only through a developmental process 

that LTA can better assist SMRT in achieving a profound transformation of its 

maintenance regime. Further, SMRT should come up with its own key 

performance indicators and benchmarks to track its performance in 

maintenance work. This approach is in line with those taken by major 

organisations with complex operations for achieving organisational learning. 
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730 Apart from the recommendation for LTA to consider imposing a 

requirement for SMRT to conduct a Maintenance Management System audit, 

the COI accepts AGC’s submission that LTA should look into other ways of 

improving the existing regulatory framework. 

Focus on core business of train operations 

731 The COI is of the view that SMRT should be an engineering-focused 

organisation which recognises that its core business is in train operations. 

However, the COI notes that it was only with effect from June 2010 that a 

senior staff member with a strong technical background214 was asked to attend 

all SMRT Board meetings so that matters relating to train operations could be 

directly surfaced for the Board’s attention. 

732 The COI observes that the fact that various systems and equipment did 

not function as they should during the incidents on 15 and 17 December 2011 

– for example, the failure of a train battery to provide emergency power, the 

non-functioning UMS communication system, the software glitch on the MFV 

– suggest that more has to be done to step-up the maintenance aspect of 

SMRT’s train operations. 

733 All of the above point to the necessary conclusion that SMRT must 

ensure that it is, first and foremost, centred on being an engineering-focused 

organisation whose core business is in train operations. The COI is confident 

that if this strategic mindset is emphasised by senior management and shared 

by all SMRT staff, it will serve SMRT well in future and go a long way 

towards ensuring that the severe disruptions that occurred on 15 and 17 

December 2011 will not recur. 
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SMRT’s documentation system 

734 The COI observes that during the Inquiry, there were instances which 

highlighted that SMRT’s documentation system was less than satisfactory. For 

instance, vital information pertaining to which trains had their CCDs shoes 

were inspected on 15, 16 and 17 December 2011 was put together in a 

piecemeal fashion at different times before and during the Inquiry. The 

cobbling of information together in such a fashion necessarily casts some 

doubt on their reliability and accuracy. 

735 The COI notes the experts’ recommendation and AGC’s submission215 

that SMRT should review its documentary and record-keeping systems with a 

view to ensuring a higher level of accuracy and reliability. The COI fully 

endorses this and recommends the same. The COI notes that a practical and 

efficient way of ensuring that data is properly recorded is through the use of 

portable data loggers 216  and therefore further recommends that SMRT 

implement the use of these. 

Forensic investigation procedures 

736 In relation to the recommendation made by the experts that there 

should be a review of the procedures for thorough forensic investigation, the 

COI strongly supports this. The COI notes that during its investigations, CID 

had observed that some of the photographs of the damage caused were taken 

after there had been some rectification done, and that some of the 

photographs taken lacked proper documentation and labelling. 

737 The COI is mindful of the time pressure on SMRT staff to restore 

services after a disruption. However, the process of diagnostic and corrective 
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actions, as well as learning from past experiences, can be substantially 

hampered if there is no proper preservation of evidence. The accuracy of any 

inferences or conclusions to be drawn from the subsequent investigations 

cannot be given due weight if there is any doubt over the evidence on which 

it relies. 

738 The COI therefore recommends that SMRT and LTA should consider 

incorporating a detailed incident site investigation plan into the overall 

service recovery plan. This is not to say that any efforts in this respect should 

take precedence over the recovery efforts, but merely serves as a reminder of 

the importance and value of proper preservation and documentation of 

crucial evidence. 

Scheduled closures for maintenance works 

739 The COI notes that the SMRT IIT had recommended217  that SMRT 

should consider a scheduled closure of sections of the system in the event that 

the usual maintenance hours are insufficient for their purposes. LTA has 

indicated218 that this proposal will need to be studied as there are attendant 

implications to these planned closures. 

740 The COI recommends that SMRT work closely with the to ensure that 

maintenance needs are properly balanced against the needs of the public in 

having access to the MRT system. The COI further notes that consideration of 

this issue may only become relevant after SMRT has produced a refined 

maintenance regime and is thereby in a better position to ascertain if such 

scheduled closures are in fact required. 

Findings on incident management 
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741 In the course of the Inquiry, the COI heard a considerable amount of 

evidence relating to the management of the disruptions on 15 and 17 

December 2011. The findings and recommendations of the SMRT IIT, LTA's 

investigation and the incident management experts for AGC and SMRT were 

also submitted to the COI. The COI generally agrees with these findings and 

recommendations. 

Overall management 

742 For the incident on 15 December 2011, SMRT and LTA activated their 

emergency plans to manage the disruption. The COI recognises the complex 

challenges faced by SMRT and LTA in their management of the incident, 

given the trying and unprecedented circumstances. Partial resumption of 

service was achieved fairly quickly after around two hours and service was 

fully restored another three hours later. While around 127,000 commuters 

were affected, there were no serious casualties and only two persons fainted 

in the stalled trains. For the 17 December 2011 incident, services were fully 

restored after about seven hours. As it was early on a Saturday when the 

incident happened, the number of affected commuters was much smaller and 

there were fewer complications. 

SMRT RIMP inadequate for larger-scale incidents and not “user-friendly” 

743 Based on the evidence heard, the COI concludes that SMRT staff did 

their best to alleviate passengers’ transport problems amidst challenging 

circumstances. However, SMRT’s incident management plans, which catered 

more for smaller-scale incidents, were inadequate to handle the disruptions 

which affected multiple trains. The COI also agrees with AGC’s incident 
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management expert that the RIMP, while comprehensive, was not “user-

friendly” for frontline staff to use.219 

Command and control structure not followed closely 

744 Furthermore, on both 15 and 17 December 2011, SMRT did not closely 

follow the command and control structure set out in the RIMP. Senior 

management officers took on roles different from those assigned under the 

RIMP command and control structure. For example, VPRO Lui (W114) was 

asked to monitor the train recovery efforts at the incident sites while DTO 

Shahrin (W80) was deployed to stations affected by the disruptions, even 

though they were designated as RIMP Alternate OIC and Head of the Train 

Operations Team respectively. RIMP OIC SVP Tan (W84) further testified that 

he was agreeable to these reallocations of roles as he had “a sense of comfort” 

with the individuals to which tasks had been reassigned since he was “very 

familiar with these people and they are very experienced.”220 

745 The COI shares AGC’s assessment that while SMRT staff should have 

some flexibility to respond to emerging events, there appeared to be excessive 

flexibility of roles.221 Such ad hoc role changes may cause confusion as to who 

is in command of and accountable for the various incident management tasks. 

Trains-focused crisis management 

746 The COI also observes that SMRT’s incident response was skewed 

towards train safety and operations considerations, at the expense of attention 

to the well-being of passengers on stalled trains and in the stations. While 

senior SMRT staff such as VPRO Lui (W114) and EVP Khoo (W115) went into 
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the tunnels to inspect the third rail and assist in the recovery of the stalled 

trains, less management attention was devoted to the situations at stations 

and the well-being of passengers. The OCC even directed SMs to perform 

train-related operations such as taking command of a train executing a 

“wrong-direction” move and CCD inspections. These took the SMs away 

from their core station management duties. This resulted in inadequate 

attention given to other important functions such as management of the huge 

crowds gathered at the platforms and concourses of various affected stations 

and communication with passengers. 

Delayed detrainment decision process 

747 Specific to the first disruption on 15 December, SMRT’s decision 

process for the detrainment of T139 was slower than ideal. The COI agrees 

with AGC that OCC staff should have taken into account the fact that it 

would take some time for a rescue train to detrain its own passengers, travel 

to couple with T139 and haul it to the nearest station, by which time T139’s 

backup power supply would have been significantly, if not totally depleted.222 

While the COI acknowledges SMRT’s preference not to detrain passengers 

onto the track for safety reasons, the OCC’s decision to haul T139 to Orchard 

station resulted in passengers having to endure darkness and limited 

ventilation for some time after its backup power supply failed. 

Alternative transportation arrangements and coordination inadequate 

748 The national-level plans for alternative transportation, essentially 

premised on bus bridging services which turned out to be unreliable, were 

unable to accommodate the volumes of passengers displaced by the train 

disruptions, due in large to the much smaller capacities of buses compared to 
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trains. Coordination and information flow within SMRT, as well as liaison 

with external agencies and other stakeholders such as LTA, the Police and 

SCDF, were also inadequate. 

Safety not compromised 

749 With regard to safety, the COI generally concurs that SMRT exercised 

due prudence and that safety was not compromised on trains, at stations and 

on the tracks. The COI notes that station staff monitored the crowding 

situation closely, taking pre-emptive steps to prevent hazardous 

overcrowding of stations, for example by switching off escalators and 

partially closing fare gates. As a result, while stations were more crowded 

than usual, there was generally no panic, although crowds spilled over onto 

surrounding roads at bus bridging points at some stations. The COI also 

heard evidence that station staff and TOs were careful to ensure that it was 

safe for passengers and staff to access the track, only allowing track access 

after Short Circuiting Devices had been set up and Protection Key Switches 

had been activated. 

750 As to safety on board the stalled trains, it is unfortunate that two 

passengers fainted in T134 and T139 on 15 December 2011 and had to be 

evacuated by SCDF staff. This was because there was a delay in trying to 

detrain the passengers from these trains directly onto the platform. 

Eventually, T112 hauled T139 to Orchard station for detrainment. While the 

passengers in T134 had to be detrained onto the track, all safety measures 

were in place. In addition, the COI notes that the operational manoeuvres 

directed by the OCC for the recovery of the stalled trains, such as “wrong-

direction” moves, were in accordance with SOPs and safety guidelines. 

Need for passenger-centric incident management 
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751 There are a few aspects of the various reports on which the COI wishes 

to make the following specific comments. Firstly, the COI strongly agrees 

with the SMRT IIT that SMRT should move beyond a train operations-centric 

incident management philosophy to one which is centred around passenger 

well-being. While the underlying motivations to prevent train accidents and 

minimize inconvenience to passengers by restoring service as quickly as 

possible are commendable, the comfort of passengers in stalled trains and 

stations must not be inadvertently neglected. 

Revised RIMP must be clear on when incidents should be escalated 

752 Secondly, while it is supportive of revising the RIMP to classify 

incidents into those that SMRT can manage internally versus those that 

require the assistance of LTA and other government agencies, the COI notes 

that it is critical for SMRT to also work with LTA to identify the trigger points 

for it to escalate an incident to LTA. This will ensure that external assistance is 

activated promptly. 

Clarity on LTA’s role in major disruptions also needed 

753 Thirdly, the SMRT IIT’s view that LTA should consider taking over 

incident management in the event of a major disruption, when LTA had 

actually played the role of crisis manager during both incidents by providing 

higher-level assistance and coordination, suggests that there is inadequate 

clarity of the roles of the PTO and LTA. This is also borne out by the 

testimony of SMRT’s RIMP OIC Vincent Tan (W84) who was unaware of the 

existence of the LTA PT-CMT.223 There is a need for LTA to engage the PTOs 

further to clarify their respective responsibilities during major incidents. 

                                                             

223 Transcript of Proceedings on 9 May 2012 at page 200 



 

334 

 

Overarching “command centre” essential 

754 As to the SMRT IIT’s suggestion that there should be an integrated 

OCC that brings the Bus OCC together with the other OCCs, the COI is of the 

view that co-location of these OCCs, while having some advantages, is not the 

critical issue. Rather, what appears to be lacking is a facility for an 

overarching SMRT “command centre”, distinct from an OCC which oversees 

only a particular train line. 

755 During the incidents in December, there was some semblance of such a 

structure, as some SMRT senior management made their way to the NSEWL 

OCC to exercise command in an incident and undertake various emergency 

roles. What is apparent however, is that the set up for this structure 

superimposed on the normal OCC functions was not adequately equipped. It 

was not clear how it could form a composite situational picture of the various 

entities involved in the RIMP, to execute a holistic SMRT-wide response, for 

example in terms of alternative transportation arrangements. 

Communications equipment was inadequate, particularly for the staff 

covering bus and station operations. In fact, the term for this overarching 

SMRT “command centre” seemed not to be existing, as the SMRT senior 

management carrying this responsibility on 15 and 17 December, namely 

RIMP OIC Vincent Tan and his colleagues, described their set up merely as 

“the OCC”, which strictly speaking, monitors only the NSEWL. Should an 

incident in future involve the Circle Line and bus operations as well, it is not 

clear how the existing arrangements at the NSEWL OCC can be equipped to 

help SMRT manage the entire situation. 

Further study needed on reorganising bus bridging 
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756 Finally, the SMRT IIT has offered interesting ideas on how bus 

bridging services could be reorganized, for example to “hub” them at selected 

staging points. The COI shares LTA’s view that these suggestions should be 

studied in greater detail as they may inadvertently cause confusion among 

passengers.224 

Recommendations on incident management 

757 The COI was told of the steps taken by SMRT and LTA following the 

two disruptions to enhance management of future incidents, and that they are 

evaluating additional measures including those recommended by the experts 

during the Inquiry. The COI welcomes these efforts. In addition to these, the 

COI puts forth the recommendations below. 

Improving communication and clarity between stakeholders 

758 The SMRT IIT recommends that LTA as the regulator of the RTS sector 

should “mobilize and deploy resources from multiple agencies as required … 

since the LTOC possesses a full view of the traffic situation in Singapore”.225 

However, in the course of the Inquiry, the COI also heard evidence that LTA 

had actually exercised this higher-level role of Crisis Manager during the two 

disruptions, for example by coordinating assistance from and dissemination 

of information to other government agencies and stakeholders. 

759 The COI is of the view that the roles of the PTOs, LTA and other 

stakeholders during a train service disruption should be spelt out more 

clearly, so that the respective parties will be better aware of what they need to 

do and the areas of assistance that will be provided by other stakeholders. 

One possibility is to include a detailed delineation of the roles and 
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responsibilities of each party in the Code of Practice on Incident Management 

During Train Disruptions on MRT Systems, which could also include other 

incident management-related requirements and standards in other Codes of 

Practice and License and Operating Agreements. 

760 Beyond this clarification of roles, LTA should also develop an 

integrated national-level land transport emergency plan that sets out response 

strategies for not just LTA, but also the PTOs for different categories of 

incidents, such as those which can be left to a PTO to manage versus those 

that should be managed by LTA or other government agencies, for example 

multi-line or multi-modal disruptions. This plan should include a detailed 

process flow for the PTOs to notify LTA, other government agencies and 

stakeholders upon activation of their internal RIMPs, clearly specifying the 

trigger points and timeframes for notification. It should also cover the 

response strategies, roles of various stakeholders and their co-ordination 

protocols. 

Reviewing alternative transportation options 

761 The COI was told that the difficulty faced in delivering timely and 

frequent bus bridging services, particularly on 15 December 2011, was due in 

large part to the logistical difficulties in mobilizing sufficient buses and 

drivers to accommodate MRT passenger loads. This was compounded by 

other challenges such as road congestion and drivers being unfamiliar with 

the bus bridging routes. 

762 The COI is of the view that bus bridging services are better suited for 

smaller-scale, localized disruptions, for example to bypass a single station at 

which there is a stoppage of service. However, for larger-scale incidents 

involving multiple stations like those on 15 and 17 December 2011, bus 
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bridging services, while still necessary to transport affected passengers to 

other transport nodes, are unlikely to be sufficient to accommodate the larger 

volumes of affected commuters. 

Free rides on regular bus services 

763 The COI is therefore gratified to know that LTA has since worked out 

with the PTOs an expanded bus reinforcement plan to tap on regular bus 

services, with free rides provided to affected commuters. This will allow 

commuters to continue their journeys more quickly rather than having to wait 

for the bus bridging services to commence. However, it must be clearly 

communicated to passengers that the bus services are free of charge and the 

PTOs should ensure that their drivers do not collect fares from passengers, 

otherwise, commuters may be discouraged from using these services rather 

than the bus bridging services. 

Free MRT rides 

764 Beyond the free bus rides, the COI suggests that the PTOs consider 

providing free rides on unaffected sections of the MRT network for 

passengers affected by a disruption. With their much larger capacities, MRT 

trains are more efficient than buses as a means to disperse passengers. 

Furthermore, using buses to transport displaced train commuters will 

inevitably create adverse knock-on effects on bus commuters, since buses may 

need to be “pulled” from some services to increase capacity on others. 

765 The COI notes LTA’s view that allowing free rides across the entire 

MRT network could attract unaffected commuters into the system, 

inadvertently adding to passenger loads.226 It thus suggests that the PTOs 
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work with LTA and other stakeholders to identify whether fare collection 

mechanisms can be designed to discourage this. 

Better information on alternative transportation options 

766 More generally, station-specific and easily-understandable information 

on alternative transportation options, including routes and boarding 

locations, should be provided at MRT stations and bus boarding points as 

commuters may not be familiar with them. These could take the form of 

announcements, pamphlets, signs and potentially the RATIS system. 

Bus bridging services 

767 SMRT’s efforts to help drivers of bridging buses follow the correct 

routes, for example its exploration of GPS-based route guidance and tracking 

of bus positions, will also enhance the reliability of such services and allow 

the Bus OCC to provide more accurate information on bus arrival times. 

768 In addition to these improvements, it may also be useful for bus 

bridging services to stop at a limited number of MRT stations before and after 

the stretch affected by a disruption, so that the load of boarding and alighting 

traffic can be spread across a number of points, reducing potentially-

dangerous overcrowding. Furthermore, the PTOs and LTA should also look 

into designating separate pick-up points for buses and other forms of 

transport such as private vehicles and taxis, leaving a “clear” area for buses to 

stop at. This was particularly needed outside Bishan station on 15 December 

2011. Also, announcements regarding bus bridging services should be made 

only when they are actually in operation. 

Bi-directional train movements 
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769 Finally, the COI was told that trains are currently able to move in both 

directions along a given track at a maximum speed of 18 km/h, and that with 

SMRT’s planned upgrading of the NSEWL signalling system, trains will be 

able to make such bi-directional movements at higher speeds.227  The COI 

recommends that SMRT and LTA further study the feasibility of using such 

bi-directional train movements as another way to transport passengers during 

a disruption of service on one track, taking safety considerations into account. 

Reviewing train-to-track detrainment SOPs 

770 The COI notes that following the two disruptions, LTA has stipulated 

that a PTO must decide whether to detrain passengers to the track within 20 

minutes of a train stalling in a tunnel, while SMRT has also introduced an 

internal guideline that a detrainment must commence within 30 minutes if 

there are no other options to rescue the train. 

771 The principal consideration for detrainment to track must be the 

welfare and safety of the passengers. It is uncomfortable and disconcerting for 

passengers to remain aboard trains with only dim lighting and ventilation, 

particularly in a packed train. Therefore, detrainment to track should always 

be done within the shortest time possible and ideally within the period for 

which emergency lighting and ventilation can be sustained. 

772 In addition to the new guidelines, the COI agrees with AGC’s 

submission that LTA and the PTOs should holistically review the SOPs for 

train-to-track detrainment, coordinating them with the “life spans” of backup 
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power supply.228 If it is not possible to extend the backup power supply, LTA 

and the PTOs should review whether detrainment processes can be 

accelerated, for example by detraining through both ends of a train, taking 

passenger safety into careful consideration. The COI agrees with the SMRT 

IIT that expedited detrainment is preferable to the installation of openable 

windows in trains, since this could create other risks.229 As highlighted by 

LTA, unintended opening of windows during tunnel fires could result in 

smoke entering the passenger carriages.230 

773 It was also suggested by some witnesses that the tunnel ventilation and 

lights may alleviate the discomfort of commuters on the stalled trains should 

the backup power supply run out. The COI agrees with the submission of 

AGC that a proper study should be conducted, taking safety considerations 

into account, before reliance on these become part of SOP.231 

774 The COI also had the occasion to walk along the tunnel and observed 

that tunnel lighting, while sufficient for the work of maintenance staff, was 

clearly not adequate for commuters during a detrainment. It was fortunate 

that despite the poor lighting, no commuter was injured in the December 

incidents, given that the track had various hazards. As also submitted by 

AGC, the COI recommends that SMRT study how lighting could be enhanced 

for detrainment purposes, for example by equipping trains and stations with 

portable lights, and how the gap between the detrainment ramp and the 
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trackbed can be reduced to allow for easier detrainment by those with 

mobility limitations.232 

Installing CCTVs on trains 

775 The COI was told that TOs were unable to monitor the situations in the 

passenger cabins of stalled trains from their TO cabs due to the length of the 

trains. It therefore recommends that the PTOs look into installing CCTVs in 

trains, feeding the footage to the TOs. If feasible, this footage should also be 

fed to the OCC so that staff there can also monitor the condition of 

passengers. Such CCTV cameras will also be useful in today’s security-

conscious environment. 

Reviewing SMRT command structure 

776 With regard to command and control upon activation of the RIMP, the 

COI is of the view that there should be an overarching SMRT “command 

centre” which is able to form a picture of the situation faced by the respective 

subordinate units and centrally manage the organization’s incident response. 

In addition to train operations, this “command centre” should also oversee 

station management, alternative transportation arrangements, including the 

Bus and Circle Line OCCs, communications to the public and media as well 

as liaising with LTA and other government agencies. 

777 While this “command centre” need not be physically co-located with 

all the train and bus OCCs, it must be equipped to communicate closely with 

the OCCs and ground staff, to obtain feedback from and give direction to 

them. As suggested by the expert witnesses, LTA, other PTOs and 

government agencies could also be included in this communications network, 
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so that they can be kept apprised of developments without having to 

constantly contact SMRT for updates. 

778 The “command centre” must also be staffed with senior officers who 

can take stock of the situation and execute the necessary incident 

management strategies in line with clearly-defined roles. They must be 

equipped with “staff aids” such as pre-printed or electronic charts and forms 

to facilitate the tracking of the situation picture. Procedures should be in place 

for better documentation of key communications with other stakeholders and 

decisions made is needed, to minimize miscommunication such as that which 

arose between SMRT and LTA on 15 December 2011 regarding whether to 

resume train service that night.233 The COI suggests that SMRT engage SAF 

and SPF to find out how to set up such a “command centre” structure. 

Upgrading OCC capability and resources 

779 The COI notes that following the incidents, SMRT has taken steps to 

enhance communication between the OCC and passengers, for example by 

appointing dedicated TSCs (Communications) to broadcast announcements to 

stations and individual trains. However, more can be done. The COI 

recommends that at least one OCC officer, perhaps the CC (Area), should be 

specifically tasked to proactively monitor the situations at stations and ensure 

information is disseminated to station staff during major disruptions. At the 

same time, a strong awareness of the need to monitor and consider station 

                                                             

233 Former SMRT CEO Saw Phaik Hwa testified that SMRT had received an instruction from 

LTA to resume service as soon as possible, rather than suspending NSL service “for the whole 

night” (Transcript of Proceedings on 10 May 2012 at page 72). However, LTA staff testified 

that they did not direct SMRT to resume service on the night of 15 December 2011 (Transcript 

of Proceedings on 17 May 2012 at pages 17 to 19. SMRT EVP Trains Khoo Hean Siang also 

testified that he decided to resume service that night after the relevant checks such as line-

clears had been carried out (Transcript of Proceedings on 24 May 2012 at page 8). 
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conditions and passenger well-being must also be cultivated in all OCC staff. 

For example, when deciding where to turn trains around, OCC staff must be 

mindful of the need to consider whether a station will be able to 

accommodate the discharge of a large number of passengers. They must also 

ensure that station staff are notified beforehand so that they can make the 

necessary preparations. 

780 On a related note, the COI also recommends that SMRT upgrade the 

OCC’s systems for communication with stations. The COI was told that there 

is only one workstation in the OCC from which PA announcements and 

RATIS messages can be broadcast to stations. 234  Additional workstations 

should be equipped with these capabilities so that station-specific 

information, such as updates on alternative transportation arrangements, can 

be broadcast simultaneously to multiple stations. 

781 Separately, the COI recommends that there should be clearer definition 

of roles and responsibilities among OCC staff. Witnesses from the OCC 

testified they “operate as a team”, stepping in to execute directions from the 

CC (Trains) and assist others on an ad hoc basis.235 However, the COI is of the 

view that each OCC officer should be ultimately responsible for a pre-

determined set of tasks. Each officer should either undertake these tasks 

himself or ensure that they have been carried out by others. This will prevent 

recurrences of situations such as the failure to notify the staff of Newton 

station on 17 December that trains would be turning around at their station. 

782 In its closing submission, AGC recommends that SCDF should be 

activated to stations at which passengers are expected to arrive after 

                                                             

234 Transcript of Proceedings on 4 May 2012 at page 195 
235 Transcript of Proceedings on 24 April 2012 at page 225 and 25 April 2012 at page 97 
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detraining from stalled trains onto the track.236 The COI is of the view that this 

may only be necessary in cases where passengers have been on board stalled 

trains for prolonged periods. This is because SCDF coverage, particularly 

ambulance service, is a scarce resource which should only be activated when 

the need is foreseeable. In such cases, OCC staff must notify the staff of the 

relevant stations once the Police and SCDF are activated, so that the station 

staff can facilitate prompt and unimpeded station or track access by the 

emergency services. This should be clearly reflected in the OCC’s SOPs. 

783 With regard to the TSCs (Communications), the COI suggests that they 

be rotated to take on the positions of TSC (Trains) and TSC (Liaison), to 

expose them to train operations and provide them with job variety. 

Review RIMP 

784 The COI agrees with the SMRT IIT that SMRT should fundamentally 

review the RIMP to emphasize passenger well-being as the primary 

consideration. It also agrees with the incident management experts and AGC 

that the RIMP should incorporate timelines for actions to be taken by the 

relevant parties and cater adequately to larger-scale disruptions, including 

those affecting multiple train lines and bus services. 

785 The COI also agrees with the experts that simplified versions of the 

RIMP, containing only information pertinent to their scope of work, should be 

provided to frontline staff such as TOs and SMs. This will allow them to 

better understand how the RIMP relates to their work, and more easily find 

out what they should do when the RIMP has been activated. 
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786 Following the December 2011 disruptions, SMRT has given MOCCs 

the authority to activate the RIMP and rostered MOCCs in the OCC 

throughout revenue hours. The COI suggests that SMRT consider also 

empowering CCs to activate the RIMP in the absence of more senior staff, so 

that there is always a sufficiently-experienced officer on site at the OCC at all 

times who can assess whether to activate the RIMP and implement it pending 

the arrival of senior management. Adequate training should also be given to 

ensure all necessary tasks following RIMP activation are performed, such as 

alerting the Police. The OCC failed to do this on 15 and 17 December 2011. 

Reviewing Station Managers’ roles during disruptions 

787 The COI is strongly of the view that SMs’ overriding priority must be 

on station management, and that they must be able to provide feedback to 

and obtain information and guidance from the OCC and the overall SMRT 

“command centre”. 

788 The COI agrees with the incident management experts that SMRT 

should review whether train-to-platform detrainments can be carried out by 

TOs, with the assistance of station staff if they are not occupied with other 

station management tasks. If so, SMRT should draw up a comprehensive SOP 

for detrainments by TOs, who should be adequately trained to perform this 

task. 

789 The COI was also told that in a multiple-site incident, the duty RSM 

will be deployed to the most seriously-affected site as Incident Officer (IO). At 

other affected stations, the SMs are expected to act as the IOs. The COI is of 

the view that while an SM may be able to act as an IO for a smaller-scale 

incident while carrying out his station management responsibilities, this may 

not be sustainable during larger-scale incidents involving larger volumes of 
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passengers. It therefore recommends that an RSM or other senior officer be 

activated to each incident site to act as the site IO, so that SMs can be freed to 

focus on their core station operations responsibilities in large scale incidents. 

790 The COI observes that the responsibilities and reporting lines between 

SOMs and SMs during service disruptions do not seem to be clearly 

delineated, especially when SOMs not normally supervising a particular SM, 

such as those from other station clusters, are activated during the incident to 

supervise the SM. Should the SMs or SOMs be in charge of an affected station 

when the RIMP is activated? Mr Andrew Barr is of the view that since the 

SMs are put in charge of the stations in normal situations, they should be 

competent enough to be empowered to manage the situation in their stations 

when there is a service disruption. The SOMs, on the other hand, are more 

senior and generally more experienced in station operation. The SOMs also 

have other stations under their charge. The COI thus agrees with the experts 

as well as AGC’s submission that a review of the roles and reporting structure 

of SOMs and SMs should be undertaken.237 

791 Should SMRT decide to put SMs in command of stations during 

disruptions, it should ensure that they possess the necessary competencies to 

manage a large-scale, constantly-evolving crisis situation. SMs will also need 

to be empowered to make station-related decisions without having to get 

approval from OCC or SOMs, for example to close stations if they assess that 

keeping them open risks leading to overcrowding. This will facilitate faster 

response to ground conditions. 

Train Disruption Information Files 
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792 The COI was told that station staff are equipped with Train Disruption 

Information Files with information such as checklists for tasks during 

disruptions, information on alternative transportation arrangements and 

station layout plans. These act as helpful references for station staff but could 

be made even more useful if they contain station-specific and customer-

centric information, such as locations at which signs and station staff should 

be positioned to most effectively assist passengers. 

Advance notice of PA announcements and RATIS messages from OCC 

793 The COI also recommends that station staff should be informed before 

the OCC broadcasts PA announcements or RATIS messages, such as those 

regarding service status or alternative transportation, to their respective 

stations. This will ensure that station staff are adequately prepared to assist 

passengers with reliable advice. 

More portable signs 

794 The COI was told that the existing signs for station staff to display 

information on train service disruptions are heavy and cumbersome to set 

up.238 It therefore suggests that SMRT look into issuing station staff with more 

portable signs that can be set up more quickly. 

Enhancing effectiveness of Customer Service Teams 

795 The COI is of the view that the concept of CSTs, made up of non-

frontline staff to provide additional manpower to assist passengers during 

disruptions, is a fundamentally useful one. However, CSTs were not 

deployed to certain stations affected by the disruptions due to manpower 
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limitations, while some CST members took a long time to report to their 

assigned stations, or not at all. 

796 The COI welcomes SMRT’s plans to increase the number of CSTs and 

their members. However, as passenger management measures should ideally 

be implemented within the first hour of an incident, the COI suggests that 

CST members should be required to report to their assigned stations within a 

specific, sufficiently-short timeframe. To ensure that CST members are able to 

report to their assigned stations in a timely manner, SMRT could assign them 

to stations close to their places of residence. 

797 In addition, CST members must be provided with detailed training on 

the layouts and passenger assistance protocols, such as the boarding points 

and routes for alternative transportation modes, for their assigned stations 

and required to undergo regular “refresher” training and exercises. This will 

ensure that they can be deployed once they arrive at a station without having 

to be briefed by station staff who would likely be busy with other tasks. 

Further, as suggested by AGC, SMRT should also look into equipping CST 

members with tools to facilitate communication with station staff.239 

Communications with the public 

798 It is essential for PTOs to notify the larger public of major train service 

disruptions in a timely manner, so that they can make alternative travel plans 

and avoid “overloading” already-disrupted train lines. The COI notes that 

following the incidents, SMRT has taken steps to inform the public of train 

service disruptions more promptly, for example using Twitter, and that it is 

exploring other platforms such as SMS broadcasts. The COI commends these 
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efforts and encourages SMRT to continually look into how it can better notify 

passengers of train service status. 

799 In communicating with the public and making contingency 

arrangements for them to deal with the disruption, LTA should ensure that 

the PTOs’ attention is drawn to the findings from a study on passengers 

needs’ during unplanned disruptions, conducted by Passenger Focus, an 

independent public body set up by the UK Government, as cited by SMRT’s 

incident management expert.240 The key points are as follows: 

(a) Accurate, timely and consistent information is critical to the 

effective handling of delays because it allows passengers to 

make informed decisions about what they do. 

(b) The attitude and empathy of staff towards passengers during 

disruption is a key factor. Passengers do not always trust the 

information they are given, particularly the reasons offered for 

delays and cancellations. 

(c) Once caught up in a problem, passengers need to know how 

long they will be delayed – having that knowledge allows 

people to judge the impact on their day. 

(d) Passengers want train companies to actively tell them if there 

are problems, particularly if there are cancellations or a 

temporary timetable is being introduced. 

Post-incident briefing and training 
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800 The COI heard testimony from some TOs that they were unsure how to 

respond when their trains stalled. For example, it did not occur to one that he 

should walk through the passenger carriages to check on his passengers. The 

COI agrees with AGC’s submission that SMRT should review its training for 

TOs to equip them to respond better during emergencies.241 As suggested in 

AGC’s submission, SMRT should also train TOs to understand and deal with 

problems such as the illumination of fault indicators. At the same time, station 

staff should be provided with crowd control training. 

801 In addition, SMRT should document lessons learnt from incidents, 

including the two December 2011 disruptions, as learning points to enhance 

response to future incidents. On a related note, relevant staff should be 

briefed in a timely manner about the causes and details of significant 

incidents so that they are better-prepared should similar incidents recur. 

Review of LTA PT-CMT activation 

802 The COI notes that the initial hour of a disruption is typically the most 

critical, during which incident management measures should be implemented 

to resolve the transport problems. While LTA has stated that senior 

management will be activated in a public transport emergency to assist its 

LTOC, no timeframe is stipulated, except for the convening of the PT-CMT, at 

the 2-hour mark, which is for the purpose of managing the longer term issues 

rather than more immediate incident management. The COI recommends that 

LTA stipulate a timeframe, which should be shorter than two hours and 

rationalized with that of the PTOs’ activation of their RIMPs, for the 

deployment of appropriate senior management for the reinforcement of the 

LTOC. 
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Conduct of train service disruption exercises 

803 The COI commends the joint tabletop exercises that have been held 

following the December 2011 disruptions by LTA, the PTOs and other 

government agencies such as the Police to test out new incident management 

protocols exercises. They should continue to carry out regular joint exercises, 

including those involving actual ground deployment, and actively provide 

feedback to help one another identify how they can further enhance their 

incident management processes and clarify their respective responsibilities 

and internal processes. At the station level, SOMs and SMs should also carry 

out their own local exercises to prepare station staff and CSTs to be familiar 

with the station-specific situations and needs. 

Review of risk identification process 

804 In addition, given that the incidents in December were described as 

”unprecedented” by various witnesses, the COI calls for SMRT to review its 

risk identification process to better able to anticipate and plan for service 

disruption scenarios. 

__________________________________________ 

 

 



 

352 

 

ACKNOWLEDGEMENTS 

The COI would like to acknowledge the assistance rendered by: 

(a)  Mr Sidney Koh and Mr Luke Tay from the Ministry of Transport for 

providing Secretariat support; 

(b) The Resource Panel from the Subordinate Courts, namely, District 

Judge Chia Wee Kiat, District Judge Paul Quan and District Judge 

Crystal Ong; 

(c) Officers from the Attorney-General’s Chambers, namely, Second 

Solicitor-General Mr Lionel Yee, Deputy Chief Counsel Ms Hoo Sheau 

Peng, Deputy Senior State Counsel Mr Edwin San, State Counsel Mr Fu 

Qijing and State Counsel Mr Zheng Shaokai; 

(d) Investigators from CID, namely, Assistant Superintendent Roy Lim 

(Lead Investigator), Assistant Superintendent Alvin Phua and 

Assistant Superintendent Jessica Ang; 

(e) Officers from the AAIB, namely, Director Mr Chan Wing Keong, Senior 

Investigator Mr David Lim, Senior Investigator Mr Michael Alan Toft, 

Air Accident Investigator Ms Pang Min Li, Air Accident Investigator 

Mr Bryan Siow Yao and Air Accident Investigator Mr Steven Teo; 

(f) Counsel for SMRT, namely, Mr Cavinder Bull SC, Ms Kong Man Er, 

Ms Priscilla Lua, Mr Daniel Cai, Mr Jonathan Lim and Mr Darryl Ho 

from Drew and Napier LLC; 

(g) Counsel for LTA, namely, Mr Andrew Yeo, Mr Ramesh Selvaraj, Mr 

Jason Chan, Ms Lee Bik Wei, Mr Joseph Tay and Mr Ramesh Kumar 

from Allen & Gledhill;  



 

353 

 

(h) Mr Andrew C Barr, Dr Graham Brown, Mr Jerry Evans, Professor 

David Ewins, Mr Peter Gillen, Mr Richard Greer, Mr Ben Harding, Dr 

Huang Xianya, Mr Kevin Sawley, Professor Roderick Arthur Smith and 

Dr Yu Yonghe; 

(i) Witnesses who testified at the Inquiry; 

(j) Members of the Public for their feedback; 

(k) Merrill Corporation for providing court reporting services; 

(l) Staff of the Subordinate Courts for providing logistical and other 

support; and 

(m) All who have assisted the COI in one way or another. 

  



 

354 

 

LIST OF ABBREVIATIONS 

AAIB   Air Accident Investigation Bureau of Singapore 
AE   Assistant Engineer 
AGC   Attorney-General’s Chambers 
ATP   Automatic Train Protection 
BBP   Bus Bridging Plan 
BOCC   Bus Operations Control Centre 
CC   Chief Controller 
CCD   Current Collector Device 
CID   Criminal Investigation Department 
CM   Coded Manual 
CMM   Corporate Management Meeting 
CMMS  Computerized Maintenance Management System 
COP/CP  Code of Practice 
CSA   Customer Service Ambassador 
CSL   Customer Service Leader 
CSO   Customer Service Officer 
CST   Customer Service Team 
DDSO   Deputy Director Station Operations 
DT   Driving Trailer 
DTO   Director Train Operations 
ECB   Emergency Communication Button 
EMU   Electric Multiple Unit 
ETB   Engineering Trains Branch 
EWL   East-West Line 
FMECA  Failure Modes, Effect and Criticality Analysis 
FST   Floating Slab Track 
KHI   Kawasaki Heavy Industries 
KNS   Kawasaki Nippon Sharyo 
KSF   Kawasaki Si Fang 
LMA   Lease and Maintenance Agreement 
LOA   License and Operating Agreement 
LRT   Light Rail Transit 
LTA   Land Transport Authority 
LTOC   Land Transport Operations Centre 
MCH   Master Controller Handle  
MFV   Multi-function Vehicle 
MOCC  Manager Operations Control Centre  
MRTC   Mass Rapid Transit Corporation 
NDO   Night Duty Officer 
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NDT   Non-destructive Testing 
NSL   North-South Line 
NSEWL  North-South-East-West Line 
OCC   Operations Control Centre 
OIC   Officer-In-Charge 
OPS   Operating Performance Standards 
P-way   Permanent Way 
PIC   Pre-Inquiry Conference 
PSC   Passenger Service Centre 
PT-CMT  Public Transport-Crisis Management Team 
PTO   Public Transport Operator 
RATIS   Rail Travel Information System 
RFD   Rail Flaw Detection 
RIMP   Rail Incident Management Plan 
RM   Restricted Manual 
RTS   Rapid Transit System 
SCD   Short Circuiting Device 
SCDF   Singapore Civil Defence Force 
SIE   Siemens 
SI-U   Severity Index – Urgent 
SM   Station Manager 
SOM   Station Operations Manager 
SOP   Standard Operating Procedure 
SPF   Singapore Police Force 
TGM   Track Geometry Measurement 
TIMS   Train Information Management System 
TO   Train Officer 
TRSA   Third Rail Support Assembly 
TSC   Train Service Controller 
VPRO   Vice President Rail Operations 
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GLOSSARY 

Term Definition 
Bi-directional movements Train movements carefully coordinated to 

travel in both directions along the same track 
 

Bogie Undercarriage assembly of a train car, 
comprising axles, wheels, brakes, suspension 
and propulsion systems and Current 
Collector Devices 
 

Bus Bridging Service Shuttle bus service to transport commuters 
between MRT stations experiencing train 
service disruptions 
 

Corrective maintenance Maintenance carried out to rectify a detected 
fault 
 

Current Collector Device 
(CCD) 

Device that draws electrical power from the 
third rail to power the electricity-consuming 
systems on a train such as its propulsion 
systems, communications equipment, lighting 
and air-conditioning 
 

CCD shoe Part of CCD which slides along and 
underneath the third rail to draw electrical 
current 
 

Chainage Location marker along a track 
 

Detrain Process of having all commuters alight from a 
train 
 

Electric Multiple Unit 
(EMU) 

Set of three cars, comprising one Driving 
Trailer and two motorcars. Two EMUs are 
coupled together to form a train 
 

Emergency Communication 
Button (ECB) 

Button in passenger cabins which allows a 
train’s passengers to communicate with the 
Train Officer 
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Fishplate 
 

Metal piece bolted on to the ends of two 
adjacent segments of third rail to join them 
together 
 

Headwall Front end of a platform in the normal 
direction of train movement 
 

Insulator Non-conductive (typically porcelain) 
component onto which a third rail claw and 
fastener are mounted, in order to insulate the 
third rail brackets and running rails 
 

License and Operating 
Agreement (LOA) 

Agreement between LTA and a Public 
Transport Operator, in which the Public 
Transport Operator is granted a licence to 
operate a rapid transit system for a stipulated 
period 
 

Line-clear Check on a track to ensure that there are no 
abnormalities on it which may obstruct trains’ 
safe passage 
 

Line voltage indicator Indicator showing whether a train is drawing 
electrical power from the third rail 
 

Multi-Function Vehicle 
(MFV) 

Railed vehicle used to carry out checks on 
running rail and third rail 
 

Operations Control Centre 
(OCC) 

Control centre coordinating and overseeing 
operations of an MRT line or bus operations 
 

Outlier train Train which generates vibrations that are 
significantly higher than (as much as ten 
times that of) typical revenue service trains 
 

Passenger Service Centre 
(PSC) 

Centre for control of all activities in an MRT 
station, typically at the concourse 
 

Preventive Maintenance 
 

Proactive Maintenance of equipment or 
system before faults occur. 
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Tailwall 
 

Rear end of a platform in the normal direction 
of train movement 
 

Third rail 
 

Aluminium conductor rail mounted above 
and to the side of a track’s running rail, 
carrying electrical current that is drawn by 
trains’ Current Collector Device shoes 

Wheel flange Protruding rim of a train wheel which keeps a 
train from running off the track when 
negotiating curves 
 

Wheel flat Wheel defect caused by skidding during 
braking that results in a wheel no longer 
being round 
 

Wrong-direction movement 
 

Movement of a train along a track in a 
direction opposite to the normal direction of 
travel 
 


