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Discharge of styrene subsequent to thermal  
runaway during a thunderstorm 

14 July 2010 
Wingles (62) 
France        

THE ACCIDENT AND ITS CONSEQUENCES 

This upper-tier Seveso-classified site includes two polystyrene production units featuring 3 continuously running lines. 
During a thunderstorm and subsequent to widespread electrical power outage, the installations could no longer perform 
either cooling or stirring. The loss of utilities triggered a thermal runaway on one of the lines, which caused a rupture disc 
to burst, leading in turn to a discharge of 10 tonnes of polystyrene and another 3 tonnes of styrene into the atmosphere. 
The consequences of this accident remained confined to operating losses tied to installation shutdown. 

ORIGIN / CAUSES 

10:20 pm: As a preventive step, the electrical power supply was switched to the self-production plant (a so-called "peak 
day outage" step). 
10:43 pm: The thunderstorm caused one of the three units to be taken off-line. 
10:46 pm: The peak day outage unit was placed in lockdown => shutoff of main electrical power supply; technicians 
prevented from switching to an alternative power source (10:53 pm: request for intervention of the on-call electrical 
team). 
11:01 pm: Activation of the internal alarm, call placed to external emergency services. 
11:05 pm: Pressure rise in one of the polymerisation reactors at the continuously-running station. 
11:18 pm: Reconnection to the EDF power grid, gradual reestablishment of electrical power to the facility. 
11:20 pm: Burst of the rupture disc on Reactor 1 of the second continuous line; discharge of 13 tonnes of reaction mix 
(10 tonnes of polystyrene plus 3 tonnes of styrene). 

ACTIONS TAKEN 

Two inspections conducted on 15 and 19 July 2010 led to the following outcomes: 
• An emergency Prefecture order making facility restart contingent upon completing necessary upgrades and 

implementing remedial actions; 
• An accident report submitted by 20 July, containing: 

- immediate measures to allow authorising facility restart (modification to the emergency shutdown 
procedure on the continuous line, change of protocol regarding power supply during thunderstorms); 

- medium-term measures (technical-economic study to ensure continuous line operations under safer 
conditions, a risk analysis focusing on lightning); 

• An additional Prefecture order to proceed with the proposed modifications. 

LESSONS LEARNT 

The initial objective, as intended by the risk management measure (RMM) that led to installing the rupture disc (as a 
critical safety item, CSI) and that consisted of mitigating the effects of a runaway reaction during both the start-up phase 
and steady-state operations, was called into question. Given that the reactor design had incorporated the possibility of 
runaway during steady-state operations, the feared event was redefined to shift focus onto the start-up phases. The 
RMM objective was thus revised in order to limit disc rupture to thermal runaways during start-up, which entailed 
redesigning the disc. Once this modification had been completed, the process could be considered as intrinsically safe 
while operating in a steady state. 
 
A protocol change regarding power supply management was moreover carried out, involving: 

• the principle of constant redundancy (even during thunderstorm events), 
• verification of the availability and operability of CSI (tied to a thermal runaway) should utilities be down, 
• efficient lightning protection. 
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