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ABSTRACT

On Monday, 5th January, 2004, during the rush hour service at about 0912 hours, an arson case occurred in the leading car A167 of Train 61 while it was travelling in the Immerse Tube (under the harbour between Tsim Sha Tsui Station and Admiralty Station) on Tsuen Wan Line (TWL) with about 1,000 passengers on board. 

Shortly after the train departed from Tsim Sha Tsui Station (TST), a Chinese male standing behind the driving cab set fire to a bottle of inflammable liquid and attempted to ignite 5 bottles of suspected thinners and 5 canisters of liquid petroleum gas (LPG) he had brought in by a handcart.  The train continued to run to Admiralty Station (ADM) where passengers were detrained and evacuated. 

During the incident, 16 passengers and 1 staff member were affected by smoke inhalation, trauma or slight body sprain.  The train was slightly damaged by the fire in the leading car train saloon.   

1. SYSTEM DESCRIPTION

MTR has a route length of 87.7km, comprises 50 stations, and has a daily patronage of 2.3 million.  The most intensive service is provided on four MTR Lines, which operate a 2-minute headway service during the morning rush hours.  The remaining part of the system is the Airport Railway, which provides high speed services to the airport and the nearby town of Tung Chung, both on Lantau Island.  The arson attack happened in a cross-harbour tunnel called the Immersed Tube, which connects Tsim Sha Tsui Station and Admiralty Station, and is one of the busiest sections in the network.  The MTR System Map is shown below.
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Passenger trains used in the MTR metro system are electric multiple unit stock with power drawn from an overhead line system of 1,500v dc.  Each train comprises 8 cars and has a carrying capacity of 2,500 passengers.  Passengers can move freely between cars through open inter-connected gangways.  The trains can be operated in automatic or manual mode, with one Train Operator on board.  The maximum speed is 80kph.  To facilitate quick boarding and alighting of a train, each car is provided with 5 pairs of doors which allow level crossing between train and platform. Signalling system is “System d’ Aide a’ la Conduite a’ 1 Explotation et a’ Maintenance” (SACEM), a French system meaning Computer Aided Driving and Maintenance System.

Tunnels are mostly bored tunnels with a length of generally less than 2 kilometers between stations.  All tunnels are equipped with lighting and mechanical ventilation systems.  To allow quick detrainment of passengers in an emergency, wide detrainment ramps are provided at the bulkhead at both ends of the train. 

Trains are run on continuously welded rail of standard track gauge (1432mm) and supported by concrete plinth.  All tunnels are equipped with tunnel lighting, which is normally switched off.  In an emergency, detrained passengers in tunnels have to walk on the “four-foot” to the next station or the nearest exit for evacuation.  

Two main types of tunnel ventilation are provided: impulse fans which are automatically switched on when a train becomes stationary in a tunnel for 150 seconds, and emergency fans which can be operated in either “intake” of “exhaust” mode.

2. THE INCEPTION

On Monday, 5th January, 2004 at 0912 hrs., a first-ever arson attack on the MTR occurred in the leading car A167 of train T61 while it was travelling with about 1,000 passengers on board from TST to ADM on TWL in the direction of Central Station (CEN) in Automatic mode.  According to witnesses on the train, an elderly Chinese male passenger was standing in a corner next to the driving cab, and facing a portable fire extinguisher affixed to the bulkhead partition.  He had squeezed into the space between him and the portable fire extinguisher a handcart laden with a red tarpaulin bag.  A rucksack was lying on the floor.  Inside the bag, there were 6 bottles of suspected thinners and 5 canisters of liquefied petroleum gas (LPG) wrapped in towels and tied together by rubber tubes (those found inside bicycle tyres).  He suddenly ignited some of the inflammable substances with a cigarette lighter half way between the first pair of passenger doors and the cab/saloon partition door.

3. PASSENGER INTERVENTION

A number of witnesses told the enquiry panel on what happened immediately after ignition of the inflammable materials.  

Shortly after leaving TST, a passenger, Mr. A, who was standing next to the arsonist, was shocked to see the arsonist setting something alight.  He alerted another passenger, Mr. B who was standing next to him.  Mr. B then shouted at the arsonist telling him to stop.  The arsonist did not stop but turned around slowly and threw a burning bottle onto the saloon floor.  Some inflammable liquid from the bottle spilled onto the floor and caught fire.
Mr. B attempted to stop the arsonist by shouting at him, and then tried to stamp out the lighted material thrown by the arsonist to the floor.  Despite making two attempts, Mr. B was unsuccessful in foiling the arson attack, but he managed to delay the arsonist’s action and to warn other passengers of what was happening.  This, in the opinion of the investigators, succeeded in preventing the fire from spreading quickly.  Mr. B then moved to the gangway between the 1st and 2nd cars, which was already packed with passengers. 

4. AN UNKNOWN PASSENGER

According to the witnesses, when the burning material hit the floor, some flames sprang up and caught a leg of the trousers of a male passenger.  He managed to slap out the small fire on his trousers, apparently without suffering any injury.  However, he could not be traced after the incident.

5. THE PASSENGER TRAIN OPERATOR’S IMMEDIATE ACTIONS

As soon as the fire had started, the Passenger Train Operator (PTO) heard the commotion right outside his driving cab.  His immediate response was to turn his head to look at the cab/saloon partition door.  He saw flashes of light with short tongues of flame seeping in and out from the bottom gap of the door.  Smoke was coming in, though in small traces to start with.  He recognised the seriousness of the situation.  Within seconds, he received an alarm that some Passenger Alarm Devices (PADs) had been operated, but no intelligible messages could be heard over the PAD intercom.  Train T61 was then about 1.2 km from TST with another 1.2 km to go before reaching ADM, requiring about 1.5 minutes of traveling time.  Although he could not clearly hear what passengers were saying because of the commotion, he quickly established that a fire had broken out and radioed the Traffic Controller (TC) in the Operations Control Centre (OCC) immediately on the seriousness of the situation using the designated emergency channel and told him of the fire.  The PTO then heard an explosion sound.  He made 2 public announcements to the passengers, first to calm them down and then tell them to move to the back.  Shortly afterwards, he repeated the message but added that passengers should move away from the fire.  Both announcements were made before the train reached ADM.

6. THE OPERATIONS CONTROL CENTRE’S IMMEDIATE ACTIONS

With due consideration of the seriousness of the incident, the OCC took immediate action to contain the risk:

(a)
at 0912 hrs., stopping and reversing Train T43 that was following the incident train and was running in the Immersed Tube;

(b)
at 0913 hrs., notifying the Station Controller (SC) of ADM to attend to the incident;

(c)
calling the Fire Services Department and Railway Police for assistance, declaring “Major Incident”, raising a “Red Alert” and advising the Transport Department of the Government, all at 0914 hrs.
7. ACTIONS AT ADMIRALTY STATION

7.1 The PTO and Detrainment


When Train T61 arrived at ADM TWL down platform (D/P) at 0914 hrs, the PTO opened the train doors and PSDs by pressing the appropriate push buttons in the driving cab.  Once these doors were opened, dense smoke started to rush out from the driving cab and the 1st pair of passenger doors.  Because of the smoke, the PTO could not see whether the PSDs had been opened.  In order to ensure that the PSDs were open for emergency detrainment, he operated the relevant controls on the local PSD control panel (PSL) at the platform.  

7.2
Station Staff and Fire Fighting


Upon receipt of the TC's call, the SC immediately selected the CCTV monitor screen for ADM TWL D/P, and summoned station staff by radio to attend to the incident and prepare for station evacuation.  A Station Operator on duty at the platform rushed to the train and was the 1st member of staff attending to the fire.  Making use of a dry powder portable fire extinguisher (PFE) in the first car of the train, he fought the fire from the platform edge, just outside the 1st pair of passenger doors at 0914 hrs.  When the PFE contents were half discharged, the flame was extinguished.  Nevertheless, he continued to douse it with the remaining contents of the PFE.  A Station Supervisor then arrived and emptied another PFE.  Two members of station maintenance staff did the same.

7.3 Station Evacuation and Smoke Extraction

Station evacuation procedure was triggered off at 0916 hrs., and all exit gates at the concourse were freewheeled to facilitate evacuation.  A pre-recorded evacuation PA was broadcast and the "Fire! No entry" sign at the entrance Passenger Information Display Units were switched on.  

While the passengers on board Train T61 had detrained, many still lingered around on the platform outside the 2nd and 3rd cars to watch the incident car from a distance.  With the joint efforts of station staff (both operators and maintainers) and a Railway District Policeman who had arrived by this time, the TWL D/P was cleared of passengers in 1 minute.  By 0927 hrs., the whole station was evacuated and completely closed.  In the interim, smoke extraction was actuated by the Environmental System Controller (ESC) in the OCC and this was effective in clearing the smoke, which had always been confined to the first 2 cars.

7.4 Fire Services Department’s Attendance

Fire Services Department (FSD) personnel arrived at the platform at 0920 hrs.  They declared control of the scene and doused the burnt materials with water from 0925 hrs. to 0929 hrs. to prevent any re-ignition.

7.5
The Train Service



As for the train service, from 0915 onwards, TWL train operation was confined to between TST and Tsuen Wan (TSW), and Island Line (ISL) trains (running on the other side of the island platform) were arranged by OCC to non-stop ADM.  The incident train T61 was routed to a nearby siding at 0935 hrs. for inspection of FSD.  At 0940 hrs., normal train service was restored  Hence, the train service suspension for TWL between TST and CEN only lasted 25 minutes.

8. THE AFFECTED PASSENGERS

14 passengers who suffered from trauma and/or smoke inhalation were sent to hospital for treatment.  None suffered any serious injury.  13 of the passengers were discharged within an hour or two, while the remaining passenger was released in the afternoon.  

Two other passengers went to see the doctor on their own; one suffered from smoke inhalation, and the other suffered from a sprained wrist.

The ADM Station Operator, who was the 1st person to fight the fire, also consulted the company doctor for smoke inhalation. 

9. THE DAMAGE

9.1
Of the 6 bottles of suspected thinners, the smallest one was a 700ml bottle and all of its contents also were burnt.  Fortunately, the remaining four 2-litre bottles and one 4.5-litre container of thinner remained intact.  As for the 5 canisters of LPG, 2 were discharged/exploded while the other 3 remained intact.

9.2 Due to the fire withholding capabilities of design and materials, the resulting fire and explosion only caused the following damage, concentrated in a small area of car A167:

(a)
2 tiny spots of de-lamination on the surface of the 30-minute FRP plywood inlay of the saloon floor (superficial) 
(b)
the melamine veneer in the lower half of the pair of cab/saloon partition door leaves (moderate)

(c)
the melamine veneer of the B-side bulkhead partition (moderate)

(d)
the emergency door notices at eye level on the cab/saloon partition door (charred)

(e)
the emergency exit sign above the cab/saloon door (minimal blisters)

(f)
the no.1 air-conditioning unit’s (ceiling-mounted near door D1A) filter (melted)

(g)
door D1A’s ceiling lighting diffuser glass (cracked)

(h)
the cover of the PFE at door D1A (minimal blisters)

10. FIVE CRITICAL MOMENTS


It is clear from the sequence of events in the course of the incident that there were 5 critical moments which were very important in the outcome of the incident and prevented the incident from becoming a disaster.  They are as follows:

(a) intervention of the arsonist by a passenger Mr. B;

(b) the composed reaction of the Train Operator to the fire and his firm and clear radio report to the Traffic Controller about the fire using the designated channel for emergency reporting, without stopping the train nor opening the cab/saloon partition door;

(c) the immediate triggering by the OCC staff of a series of appropriate actions for the major incident, including the stopping and reversing of the following train and summoning of emergency services;

(d) the Train Operator’s immediate opening of the train doors and PSDs upon arrival at ADM TWL D/P and his prudent action of using the controls at the headwall to open the PSDs again; and

(e) the early fire-fighting by the ADM Station Operator who managed to extinguish the naked fire, thus preventing heat build-up and the possible combustion of the remaining inflammable materials left by the arsonist.  This was helped further by the subsequent discharge of more PFEs by 3 other members of staff before the arrival of FSD.


11. UNDERLYING REASONS FOR CONTAINMENT OF THE INCIDENT


The successful and appropriate handling in these 5 critical moments are important factors in preventing this potentially disastrous arson attack from deteriorating into a catastrophic event.  This uneventful ending was a direct consequence of the combined effect of Mr. B's brave intervention and the following elements attributable to MTR and the emergency services:

(a) effective implementation of operational and emergency procedures, and contingency plans which are adequate, regular training of staff and regular exercises jointly held with emergency services;

(b) speedy, appropriate and intrepid staff response;

(c) early attendance of the emergency services, i.e. Police and FSD;

(d) appropriate saloon design and materials: fire retardant and non-inflammable; 

(e) effective and efficient means of communication, both internal and external;

(f) 
other appropriate system and station designs: fire service provisions, evacuation facilities, smoke extraction, etc.

12. PASSENGER BEHAVIOUR


The following summarises the behaviour of passengers during the incident as revealed by the evidence provided 4 witnesses and the images from the CCTV recording of the ADM TWL D/P:

(a) the first witness, Mr. A, was surprised and was unable to react; 

(b) a brave man dressed in a suit, i.e. Mr. B, intervened the culprit;

(c) a male passenger whose trousers were said to have caught fire remained unidentified;

(d) most passengers were quick in their escape from the 1st car to the 2nd car;

(e) some passengers operated PADs;

(f) 
some passengers opened hopper windows;

(g) a few passengers were immobilised because of shock;

(h) a passenger called her father by mobile phone for advice;

(i) 
a witness, i.e. Mr. D, called the Police using his mobile phone;

(j) 
some passengers crawled on the floor to escape from the 1st car to the 2nd car to keep their heads below the smoke;

(k) while 2 of the witnesses said they had a feeling of despair at one point, neither of them nor other passengers they saw acted hysterically although the situation was pretty noisy;

(l) 
40 to 50 detrained passengers lingered outside the 2nd and 3rd cars as on-lookers, with some of them including Mr. B trying to locate the arsonist, but in vain;

(m) many evacuating passengers still used their Octopus cards/tickets before they passed the free-wheeled gates.  This slowed down the evacuation rate unnecessarily.

13. DANGEROUS GOODS

Like many other railways in the world, MTR has by-laws prohibiting passengers from bringing onto the railway premise any Dangerous Goods – Mass Transit Railway By-law clause 39 “No person not being an official duly authorized by the Corporation in that behalf shall bring onto any part of the railway premises any substances or other thing which is subject to the provisions of the Dangerous Goods Ordinance”. 

It is extremely difficult, if not impossible, to screen every passenger to ensure no dangerous goods are brought into the railway.  However, station staff and special by-law enforcement teams are available in the system to provide the necessary surveillance against offenders. After the incident, MTR worked closely with the Railway District Police and enhanced both public education and special operations to deter by-law infringement. The result is satisfactory. 

14. CONCLUSION

Based on the evidence collected, the fire was caused by an apparently premeditated arson.  The 5 critical moments in the first few minutes of the incident prevented the fire from escalating to a more serious incident.  The incident was well handled and the essential train, station and tunnel equipment functioned well and fit for its designed purposes.  The procedures in place proved to be adequate and appropriate.  Surveillance and inspection of passengers to control the risk of persons bringing Dangerous Goods onto railway premises remained an area of concern, requiring ongoing efforts in education, detection and control.
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