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Chemical risk management in fire safety analysis

Overview of chemical risk management in fire safety analysis Fire hazard implied by chemicals ■ Ignition sources: prevention means ■ Pyrophoricity  inerting with gas (argon, etc.) ■ Exothermic reaction between incompatible chemicals  safe storage, separation rules, staff training, display and instructions, use of compatible chemicals by using MERLIN (database with quantities, location and safety rules), etc.

■ Fire loads and behaviour: detection and protection means (retention, adapted fire fighting means and organization, fire fighting brigades on site, fire resistance, etc.) ■ Flammable and combustible liquids or gas ■ Pressurized gas ■ Oxidizers ■ Etc.

Common rule : Use of alternative product with better fire behaviour

■ Fire scenarios defined in fire safety analysis take into account characteristics of chemicals (fire spread of liquids, ignition of pyrophoric material, smokes composition, etc.) based on a deterministic approach Annual frequency of occurence of a fire for a 100 m 3 volume in the frequency order of 10 -2 to 10 -3 (compared with the exclusion frequency order of 10 -7 )

Ongoing changes in French nuclear facilities regulation about effects of chemicals ■ The French nuclear authority is finalizing the "Seveso 3" directive integration in the nuclear facilities regulation. The purpose is to integrate requirements to determined conventional effects on "interests to protect" of the French regulation in accordance with recent regulation changes about installations classified regarding the environmental protection.

■ Differences between nuclear safety approach and conventionnal industrial hazard approach lead to a lot of questions like: ■ Level of external aggressions (earthquake, etc.) to consider (safety or conventional levels) ■ Coexistence of different study rules in a same geographical scope if the approach of hazard study (use for industrial facilities) is used without threshold (amount of chemicals) on a nuclear facility ■ Informations about thermal degradation products and combustion products ■ CEA aim is not to oversize the requirements of nuclear facilities regarding other industrial facilities. If the CEA nuclear facilities did not contain radioelements, most of them would be classified as tertiary buildings due to the low quantity of chemicals.

Fire event of Lubrizol in Rouen (September 26, 2019) had a high media impact in France
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  French public organization (industrial and commercial purposes) ■ Nuclear facilities: ■ 34 civil nuclear facilities ■ A lot of activites (research reactors, radio-chemistry laboratories with hot cells, waste treatment, decommissioning, etc.) ■ Nuclear safety and security division in charge of policy and rules concerning nuclear safety ■ Rules concerning fire nuclear safety analysis edited by the fire experts of nuclear safety department IAEA Headquarters, Vienna, Austria, July 4, 2023 Management of chemical risk in fire safety analysis -Technical Meeting -EVT 2103476 4

Fire

  scenarios taking into account the effects of chemicals (flammables, toxicity, pyrophoric, etc.) Nuclear safety targets (structures, systems and components, radioactive substances, operators who need to maintain operational activites in order to reach a safe shutdown state) Conventional effects (toxicity, physical effects, etc) Public security, health, safety and protection of nature and environment ("interests to protect" of the French regulation -article L593-1) the decree of February 7, 2012 and decree of September 29, 2005: values used in hazard studies of installations classified regarding the environmental protection Public health code: countermeasures in a radiological emergency situation (10 mSv sheltering, 50 mSv evacuation, 50 mSv stable iodine) Nuclear safety objectives of CEA facilities: radiological impact on the representative population according to the category defined for the fire (accidental scenario) Euratom Council regulation n°2016/52 of January, 2016: contamination of food after a radiological emergency situation (prohibition of consumption) February 18, 2009: Practical guide from INERIS used to choose the toxicity thresholds in the absence of French regulation values IAEA Headquarters, Vienna, Austria, July 4, 2023 Management of chemical risk in fire safety analysis -Technical Meeting -EVT 2103476 7

  

Management of effects of chemicals on "interests to protect" defined by French regulation ■ All effects of chemicals are taken into account to analyse hazards for nuclear safety demonstration (thermal effects, smokes composition, etc.) and mainly for: ■ Operators who need to maintain operational activites to reach a safe shutdown state (zones protected against the effects of fire like control rooms, etc.) ■ Vulnerable nuclear safety equipments (filters, electronic equipments, etc.) ■ Radioactive substances