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Fire detection
· Please clarify what is the robustness against earthquake of the fire detection system and alarming system [NPP]. 
Fire detection system located in seismically classified civil structures, means those where are located safety related equipment, are seismically classified as 1a. This seismic classification requires functionality during and after seismic event. Seismic qualification of particular components is proved by standard internationally recognized methods. 
· How does the fire detection system allow to locate precisely the location of fires? Is the fire detection system addressable or not?
NPP
Fire detection and protection system (FDPS) is based on Siemens products, fully addressable. The FDPS system is fully digital (I/O – inputs, outputs, CPU – central processing units, CP – communication processors, standard and industrial bus systems for communication), modular, hierarchical, flexible, programmable, addressable, and reliable. The system is seismically resistant and in terms of diversity the detectors incorporate multiple detection methods based on different physical principles. For more details see NAR, chapter 3.2.1.1.
ISFSF
Fire Detection System is addressable according to set of standard EN 54.
· Please describe the strategy and criteria for selecting rooms where to install fire detectors in rooms. In which types of rooms are no fire detectors installed?
NPP
Generally, all rooms are detected by fire detection system. There are excluded rooms where is not possible install detectors (e.g. room full of water, external cable channels with small range, external area, etc.).
ISFSF
According to standard STN 73 0875 and requirement of Nuclear Safety – UJD SR guideline BNS IV 1.3/2005 and BN 2/2020. For examples: WC, washroom, empty rooms.
· What is the ability of the fire detection system to function in case of loss of power? What is their emergency power supply arrangements, criteria and autonomy (how long can they work without power?)?
NPP
Fire detection system control panels have their own spare backup power supplies (AKU batteries), which provide power to the devices for a minimum of 48 hours in the event of a 230 V AC mains voltage failure. For more details see NAR, chapter 3.2.1.1.2.
ISFSF
According to standard EN 54-4 (Battery 24 hours).
· Please provide detail of the safety class of the fire detection systems [NPP].
National legislation Decree No. 430/2011 Coll. recognize 4 safety classes. Fire detection system is classified into safety class 4, which means that system is dedicated to preventing or to limit consequences to higher safety classified equipment into safety classes I, II or III.
[bookmark: bookmark2][bookmark: bookmark3]Fire suppression
· Please clarify what is the robustness against earthquake of the fire suppression systems [NPP].
Fix extinguishing systems are classified by design into safety and seismic class as per required safety function. It means that those systems which have influence to safety classified equipment are classified to seismic class 1a - functionality during and after seismic event. Qualification of seismically classified system are done based on the usual qualification methods such as analysis or test.
•	Please provide detail of the safety class of the fire suppression systems [NPP].
Based on the design and Decree No. 430/2011 Coll. some of the fix extinguishing systems are classified to safety class IV. These systems are: water mist system - protected are cable spaces; gas system in main circulation pumps room; foam system in diesel generator station. For those systems which are classified into safety class IV is developed influence analysis, where is verified impact to higher safety classified equipment.
•	Please clarify what can be adverse effects of fire water? Has this been assessed? What could be the adverse consequences of fire water system actuation or break?
NPP
There is not expected adverse effect of water due to following aspects: water mists system is high pressure system using very limited amount of water. Cable rooms are also equipped by sewage and water itself is not harmful even not for personal. The other system using water is for transformers outside of the building.
ISFSF
The effect of fire water does not imply to fire. There are not fire fixed extinguishing systems. Spreading to radioactivity throw the used fire water (which can be activated) is solve by use special sewage which installed in building.
•	Please clarify the emergency power arrangements for fire suppression [NPP].
As per national legislation 169/2004 and related standards the power supply of fix extinguishing systems (FES) shall be ensured by two independent sources. In case of FES which are safety classified into safety class IV are powered by EEPS.
•	Please clarify the balance between fixed fire extinguishing and manual firefighting. What strategy has been applied? What are the main principles? Clarify how accessibility considerations during manual firefighting has been considered in this strategy.
NPP
As per design requirement and legislation requirements all FES systems are designed for automatic mode and manual mode. Standard operational condition is in automatic mode. Considering manual extinguishing in general, there is calculated amount of extinguishing agent also for portable extinguishers. All areas are covered also by portable extinguisher primary dedicated for use by personal as first option for intervention. The main role for manual extinguishing has fire brigade located on site with estimated arrival 5 minutes depending on location.
ISFSF
Only manual firefighting is used.
[bookmark: bookmark4][bookmark: bookmark5]Administrative and organizational fire protection issues
· How far is the external fire brigade located? What is the intervention time needed in case of a fire inside the reactor hall outside normal working hours? How much time is needed, from the moment of fire detection, until actual firefighting starts in the field (i.e. considering need for presence of RP escort, security/access formalities, personal protection equipment for entering radiological controlled zone, etc.).
NPP
Fire brigade is located directly on NPP site, approximately 1-1.5 km from the main buildings. Intervention time is different for different each fire locations. Due to this reason are calculated so called "Calculation of forces and resources for fighting a fire" for the most critical part with fire risk. This type of document defines expected time of intervention and localization of fire.
Distance of external fire stations from NPP MOCHOVCE: OR HaZZ Levice – 17 km; OR HaZZ Zlaté Moravce – 19 km; OR HaZZ Nitra HS Vráble – 14.5 km; OR HaZZ Nitra – 38.5 km.
The time required for intervention (estimated time to localize the fire) is approx. 5-15 minutes. The given values ​​are indicative and are determined based on the time of "combat development" of the forces and resources of the fire brigade necessary to extinguish the most complex variant of the fire while delivering the optimal intensity of the extinguishing agent. The time of extinguishing the fire cannot be precisely determined, as the fire is extinguished only when the burning has stopped and there is no danger of its further continuation. The commander of the intervention decides on the liquidation of the fire after a comprehensive inspection of the fire site.
According to the exercises carried out on the topic: "Oil fire on board the Main Circulation Pump (MCP)" (inside hermetic zone) the time for starting the supply of extinguishing agent through the created transport line and the necessary number of attack currents ensuring the optimal intensity of the delivery of the extinguishing agent to the fire site.
ISFSF
15 km, to 5 minutes by internal Fire Brigade. 2 minutes.
· What is the minimum staffing of the nearest off-site fire brigade? Can they respond to simultaneous fires inside and outside the NPP? Are there maximum or average times for arrival to the fire location for this brigade?
NPP
OR HaZZ Levice – 15 firefighters; OR HaZZ Zlaté Moravce – 5 firefighters; OR HaZZ Nitra – 18 firefighters.
In the conditions of NPP MOCHOVCE, priority intervention is carried out by fire brigade Mochovce, which is located directly in the guarded area of ​​the NPP. The external fire brigade (HaZZ SR) can be called in accordance with the alarm plan of the Levice district for the NPP MOCHOVCE nuclear power plant.
In case of fire brigade on site - 3 minutes; HaZZ Levice - 33 minutes.
ISFSF
It is OR HaZZ Trnava. The minimum staff is determined according to Fire analysis.  No, it is about priority - first are Power Plant Fire Brigade. More than 25 minutes.
· What criteria are applied for calling or not the off-site fire brigade? Is this done every time a fire is detected?
NPP
For calling the fire brigade outside the location, the following criteria apply:
Unsuccessful localization of the fire within 15 minutes from the start of the intervention of the fire brigade Mochovce.
The call-in of a backup firefighting unit outside the NPP site (i.e. from the "state" HaZZ SR) is decided by the commander of the fire brigade Mochovce intervention based on the facts found by the investigation of the fire site, depending on the current situation at the fire site (i.e. if the fire is not extinguished with the available forces and means of fire brigade Mochovce).
ISFSF
The criterion is the scope of fire.
· In case the off-site fire brigade(s) are called, what are the respective responsibilities among all actors? Who takes the lead? How is coordination ensured?
NPP
In case of fire, the activity of fire brigade is managed and coordinated by intervention commander.
The competences in case of fire incident are defined by national legislation, Act No. 314/2001 Coll. It is stipulated in article 41 of the mentioned Act that intervention commander is responsible for organization of fire brigade, and he is also responsible to respect so called priority command.
The article related to priority command described that if the fire is in the facilities of the founder of the fire brigade, the intervention commander from this fire brigade has priority over all the commanders from the firefighting units, which could be state fire unit or municipal unit.
ISFSF
Coordination is provided according to instruction BZ/KB/SM-08 Cooperation between Fire Brigade EBO and operation staff of JAVYS In. Lead Fire Commander from Power Plant Fire Brigade.
· How much time is needed between a fire alarm and presence of the onsite first intervention team at the location? Same question for the onsite second intervention team (if any) or the onsite fire brigade (if any). What are the actual times measured during recent unannounced drills and exercises? Is there any regulatory requirement for this?
NPP
Fire brigade Mochovce must be at the scene of the intervention within 5 minutes of announcing the alarm to the fire brigade Mochovce fire department. Fire brigade Mochovce has one team (minimum numerical status of the serving shift = 15, of which 1 operator of the operational workplace of fire brigade Mochovce and 14 firefighters designated for intervention). The number of team members, as well as the type and number of firefighting equipment needed to carry out an effective and efficient intervention (i.e. "exit composition"), is predefined and it depends on the fire safety characteristics of the given object (i.e. according to the danger of the NPP intervention circuit).
Other emergency teams are reinforcement firefighting units outside the NPP site (i.e. HaZZ SR) with arrivals according to the emergency plan of the Levice district for the NPP MOCHOVCE nuclear power plant: OR HaZZ Levice – 33 minutes; OR HaZZ Zlaté Moravce – 35 minutes; OR HaZZ Nitra HS Vráble – 24 minutes; OR HaZZ Nitra – 53 minutes.
The average time for firefighting equipment to arrive at the scene of the incident from the time the alarm was declared by the operator of the fire brigade Mochovce operating workplace is 160 seconds in 2023 (average time from 124 fire brigade departures). 
Carrying out an effective intervention within 5 minutes of reporting a fire to the fire reporting office or the operational workplace of the fire brigade Mochovce = legislative requirement in accordance with the provisions of §2 of the Decree of the Ministry of the Interior of the Slovak Republic No. 611/2006 Coll. on firefighting units (limit condition for the ability to act in the fire brigade Mochovce).
ISFSF
5 minutes / 25 minutes. No.
· If not yet explained in the report, please clarify whether there is a fire brigade on site? If not yet done, please clarify how it is equipped (protection clothes and equipment, vehicles, ...)
NPP
See NAR, page 37 and chapter 3.2.1.3.2 – basis for establishment of fire brigade on site.
ISFSF
The list of fire equipment of the plant fire brigade in is the table No.3. 
	Vehicles Pump Power Extinguishng agentFacilities
	Water Foam Powder CO2Halón
	CAS 27 SCANIA2700 l/min 2500 l 385 l--Turbex
	Chain saw
	KHA 30 SCANIA3000 l/min 8000 l 1000 l 1000 kg
	KHA 30 SCANIA3000 l/min 8000 l 1000 l-1000 kg
	KHA SCANIA-125 l-2000 kg 1600 kg 200 kg	
	CAS 30 SCANIA3000 l/min 3000 l 500 l-1000 kg
	PPLS IVECO
	Electric power station
	Lighting pole
	Anti-chemical clothing
	Suits against radiant heat - ISOTEMP
	ALP 555 IVECO
	
	RFC 11 TATRA 815AVER
	Electric power station
	Compressor
	Reel 60 m
	HIAB
	Sludge pumps
	Resque tools
	Grinding machine
	Lighting pole
	CAS 30 MAN3000 l/min
	10 000 l
	CAS 30 MAN3000 l/min
	10 000 l
· Please clarify whether the onsite first intervention teams / onsite fire brigades have other day to day duties that could impact their availability for firefighting duties.
See NAR, page 37 and chapter 3.2.1.3.2 – basis for establishment of fire brigade on site.
The serving change of fire brigade Mochovce is not entrusted with any day-to-day duties that would negatively affect his ability to act. The forces and means of the fire brigade Mochovce, firefighting equipment and its means may be used for activities not related to fire protection only if their use does not reduce its ability to act and readiness to perform tasks in accordance with the Fire Protection Act.
Licensee and regulatory experience
· Please clarify whether you have any interesting operating experience feedback from testing fire detection and suppression Systems.
No, there are not any interesting operating experience.
· Please clarify what key learnings have been taken into account from past fire events in other NPPs or Research Reactors.
Based on previous fires in the past from other nuclear facilities, measures were applied to prevent them, for example, the use of cable connectors was limited. The minimization of cable connectors is also checked by RB inspectors during the inspection of assembly and construction tests.
Another example is that when the turbines are shut down or started up, the plant's fire brigade is present to check for possible leakage of media such as oil or hydrogen. Site inspectors carry out increased patrolling during these critical operations from a fire protection point of view.
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Compartmentation
· How is the risk taken into consideration?
NPP
The risk was defined by national standards where is set fire load based on the purpose of the space. Another method was used in specific rooms, not mentioned in the standards, by calculation of the fire load.
ISFSF
The compartmentation: 
· According to legislative - required fire compartment (For examples: protected escape routes, control rooms...);
· According to nuclear safety – Compartments containing redundant equipment and components of safety and nuclear safety related systems separated to Fire Compartments;
· Easy and safe escape of persons from each fire compartment.;
· Rapid and effective intervention of Fire Brigade;
· Separation of high fire risk workrooms or workrooms with a higher probability of fire occurrence and spread from other operations;
· Limitation of the number of penetrations in fire separating structures.
· The possibility of exhausting combustion products outside the building.
· Limitation of the extent of damage.
· How is propagation of fire prevented/delayed/mitigated?
NPP
Most of the area in NPP is without fire risk. Elimination of fire propagation is basically done by design - it means the fire compartments, selection of fire retardant/resistant cables, fire resistance of fire structure and by organizational measures avoiding concentration of fire load.
ISFSF
See N AR, chapter 3.3.1.1.2.
· How are ventilation systems divided among trains/ compartments?
NPP
HVAC systems passing through the different fire compartments is divided by fire dampers. In some cases, instead of fire dampers HVAC duct is fire insulated. Fire dampers are seismically qualified and controlled by fire protection and detection system.
ISFSF
See NAR, chapter 3.3.1.2
· What improvements could be achieved to older existing facilities?
NPP
In case of WWER older buildings are originally designed based on original soviet rules/standards, later on compared by western standard and many safety measures were applied by safety enhancement program in the past at all older units. Later, especially, in case on unit 3 of Mochovce the design was revised considering the actually valid national decrees or standards. In case of civil structures, the main improvements in NPP Mochovce unit 3 could be considered: creation of protected emergency escape route, improved materials for roofs, fire sealing materials for penetration, using of fire resistant/retardant cables. Regarding the fire protection systems: more sufficient fire extinguishing system, detection system, smoke & heat removal system.
The safety enhancement program in NPP Mochovce and NPP Bohunice was fully accepted in the past by authorities. Nevertheless, the periodical check, missions from the third parties, insurance companies, inspection by the authorities, design changes and other reasons are source of different suggestions for fire safety improvements.
ISFSF
Fireproof coating of steel structures in the skeleton part with SIBATERM except for load-bearing structures in crane halls and roof trusses. Fireproof coating of cable installation in the main cable risers by coating „FLAMPRO“.
· What limitations are there to do that and what are the alternative measures to cope with that?
None.
· How is the management concerning fire compartmentation performed as the facility is growing?
NPP
There was very limited "growing" of existing facilities. But in case of new structure, rooms etc. the approach is defined by national legislation. It means new fire design is required.
ISFSF
Each scheduled design must have the document "Fire protection of Building" which is necessary part of each scheduled design.  This document is prepared by Fire Specialist according to Act No. 314/2001 Coll. and Decree No. 121/2002 Coll.
· How are the fire loads linked to fire compartmentation and fire rating of barriers?
Fire load is calculated or defined by standard. Based on the fire load is defined so called rate of fire safety and as per standard STN 920201-2 is defined requirement for fire resistance.
Management of fire loads
· Describe the types of permanent and transient fire loads in the facilities? 
NPP
Rules for the establishment of a permanent landfill and the establishment of a temporary landfill of flammable substances are described in the internal procedure.
In NPP Mochovce, according to the project documentation - solutions for fire safety of the building, there are places with an increased risk of fire - spaces where flammable liquids and flammable gases are stored. The fire regulations of the workplace have been processed. The fire regulations contain the type and amount of stored combustible material.
Places with an increased risk of fire are regularly monitored by the workplace fire patrol in accordance with Decree No. 121/2002 Coll.
In NPPs, the management of temporary landfills of combustible materials is established. The permit for the establishment of a landfill is approved by the fire technician's signature on the permit for the temporary material dump. The permit serves as a designation of a temporary material dump and must be placed near the dump during the entire period of establishment of this dump. The landfill is established based on the order for which the material is needed. The records of temporary landfills are kept by the fire technician in Excel for individual construction objects.
In NPP Mochovce, management of the introduction of flammable liquids and flammable gases into the monitored technological areas of the power plant is in place. The input is approved by the fire technician.
ISFSF
Permanent fire load:  generally – cables, oil in closed systems of valves, electric components in switchgear and control boxes.
· How is the inventory of fire loads (transitional and permanent) systematically documented (e.g. computer system) and managed (tasks and responsibilities) during operation and decommissioning (if any what is the difference)?
· How is analyzed whether the change on fire loads affects fire risk?
NPP
Expert assessment of the comparison of the calculated fire load (permanent and accidental) in the project documentation and whether it is not a concentrated fire load in terms of the requirements of legislation and standards, compared to the existing state.
By minimizing and removing flammable substances in the premises of the power plant.
The records of temporary landfills are kept by the fire technician in the list for each civil structure.
ISFSF
Inventory of fire load is in the document "Fire protection of Building" which is necessary part of each scheduled design.  This document is prepared by Fire Specialist according to Act No. 314/2001 Coll. and Decree No. 121/2002 Coll. It is same for operation and decommissioning.
The analysis is in the document  "Fire protection of Building"; it is done according to standard STN 73 0804 or STN 92 0201-1.
· How is the existing knowledge of the inventory used during daily activities?
NPP
When permitting a landfill, the fire technician approves the permit based on knowledge of the given area from the project documentation and workplace fire regulations.
ISFSF
For preparation of Fire Order for all activities in point of Fire Safety.
· What are the limits and practices on permanent and transient loads, which items are excluded?
NPP
Limits for fire load are given:
· in the design documentation – fire safety solution for the building,
· in the fire regulations of the workplace,
· the limit for the introduction of flammable liquids in Decree No. 96/2004 Coll. fire safety when storing combustibles and in the internal procedure EMO/NA-174.00-01 Fire protection NPP Mochovce.
ISFSF
Limits are done in STN 73 0804 or STN 92 0201-1.
· Describe the inspection programme for fire loads, roles and (independent) responsibilities and frequency. What are the lessons learned and corrective actions taken?
NPP
The employee responsible for the landfill is obliged to inspect the material dump and maintain it in condition under the conditions specified in the permit.
The fire technician checks during planned fire prevention inspections.
Inspection by a fire technician is performed 2x per month.
Another control is performed by security coordinators and routine checks of shift and management employees.
The most lesson learned is related to more focused identification of packing material (e.g. pallets) which are many times forgotten as combustible material; pressure to shortening of temporary for landfill.
ISFSF
See NAR, chapter 3.2.1.3.
OPEX on fire events
· How do you classify and report on fire related events? Are smoldering events reported?
NPP
1. Fire - a fire in civil structures is classified by a fire protection technician and reported:
· To the District Directorate of the Fire and Rescue Service.
· To the SE Directorate to the central database of early incidents, dangerous events.
· Classified events in the field of fire protection are analyzed and submitted to the continuous improvement committee. In the analysis are proposed measures to improve the process.
· Unit for continuous improvement: shares fires - operational events with NPP Bohunice, with NPP ČEZ EDU, Temelín. Reports fires to WANO.
· Notification are managed based on internal procedure JE /MNA /132.06 Notification of events in nuclear facilities_ to authorities.
2. False alarm – in case the event was not classified as Fire, e.g. fire detection signaling due to increased concentration of aerosols in the air (dusting, smoke due to paint burn out on the DG exhaust, steam leakage during tests, thermal degradation of the choke of a neon lamp, etc.
ISFSF
See answer to question SK-E-1681 (ISFSF). Yes, smouldering events are classified as event which have influence to the fire protection.
· How and to what extent is information on these fire events shared and/or discussed national and international level? If applicable: what are the current fire safety related topics that are discussed on national level? Is there an exchange with conventional industry?
NPP
Besides of WANO, the official exchange of information with conventional industry is not established. We obtain information from professional publications and as part of the cyclical training of fire brigade.
ISFSF
All information are send to regulatory body UJD SR. ALL new information in fire safety area are discussed in the department of Fire Safety. Also are organized meetings with the NPPs in Slovakia.
· Can you provide information on events related to fire at your facilities which led to (significant) improvements of fire protection within your country (causes, improvements and relevant lessons learned)? Same question for external experiences (national, international, other industries).
NPP
Last 5 years were identified around 40 events from external experiences which were shared among the employees for information. From those 5 events were analyzed from which resulted measures related to:
· To purchase new material for temporary sealings,
· Extension of checked spaces during fire risk activities mentioned in fire permission,
· Training of employees about extension of checked rooms on fore permission,
· Training about range of control, etc.
ISFSF
No events.
Management of ignition sources
· What types of hot works are managed in the installations? What are the roles and responsibilities and the way they are regulated and listed?
NPP
See NAR, chapter 3.2.1.3. The main activities related to fire risk or ignition are considered as welding, cutting, and grinding. See also chapter 3.2.1.1.3.
ISFSF
Description of hot works is done in Decree No. 121/2002 Coll. And pre each activities must be described in the Document "Fire Order". Responsibility are described in Internal Document No. BZ/KB/SM-07 "Guideline Fire Protection. 2022".
· Describe the details of the approaches (as documented in procedures) to systemically permit and control hot works, including the types of additional (temporary) measures in fire prevention and firefighting. Is it different during decommissioning?
NPP
See NAR, chapter 3.2.1.3.
ISFSF
Description of hot works is done in Decree No. 121/2002 Coll. And pre each activities must be described in the Document "Fire Order". Responsibility are described in Internal Document No. BZ/KB/SM-07 "Guideline Fire Protection. 2022".
· Describe in some detail the programme of (independent) inspections related to hot works including the purpose (before, during, after the work).
NPP
See NAR, chapter 3.2.1.3.
ISFSF
Description of hot works is done in Decree No. 121/2002 Coll. And pre each activities must be described in the Document "Fire Order". Responsibility are described in Internal Document No. BZ/KB/SM-07 "Guideline Fire Protection. 2022".
Maintenance/Access/Inspection of fire dampers (not relevant for all facilities)
· What are types and frequencies of testing/inspection of fire dampers? How is this applied to (nearly) inaccessible dampers?
· What insights have been gathered and improvements of the dampers or test/inspection have been made?
NPP
Accessibility of fire dampers was subject of verification during the construction and commissioning. Testing/inspection of fire dampers is required by national Decree No. 478/2008 Coll. where is also defined frequency of testing and range of the testing.
There were identified mostly malfunctionality of control unit, power supply, thermal sensor, or actuator. In this case the only replacement is possible.
ISFSF
In terms of fire protection, fire dampers are installed on the existing HVAC systems, which are located at the passage of the HVAC system through the fire compartmentation structure. Fire dampers are mechanical with position status output (OPEN/CLOSE). The following types of fire dampers are used:
•	TGL 28 911 - circular mechanical fire damper, initiation closing temperature 68 – 75 °C, fire resistance 90 minutes according to ČSN 73 0852 (1975),
•	TGL 28 912 – four-edge mechanical fire damper, initiation closing temperature 68 – 75 °C, fire resistance 90 minutes according to ČSN 73 0852 (1975),
•	PK-I-S EI 90S – mechanical fire damper with status indication. Fire resistance of the fire damper is EI90S, initiation closing temperature 72 °C.
The spaces between the fire damper and the fire separating structure are sealed with INTUMEX AS Jw1 system to fire resistance EI90.
Testing and inspection according to the Decree No. 478/2008 Coll. on the properties, specific operating conditions and provision of regular checks of a fire closure.
Management of the hydrogen risk (not relevant for all facilities)
· Describe all the elements of the management of hydrogen risk (such as limiting amount, separate storage, pipe routing, etc.).
The hydrogen storage is used for storing pressurized gaseous hydrogen, which is delivered to the appliances in the turbine hall through a central pipeline distribution system. The source of pressurized gaseous hydrogen is two large-capacity stationary hydrogen storage tanks, from which the hydrogen is transported through high-pressure pipelines to the 4.5/0.6 MPa reduction panels and further through low-pressure pipelines. The hydrogen distribution pipelines are covered up with fine sand in a channel and compressed to prevent the elimination of air-filled dead spaces. In the turbine hall building, the pipelines continue the consoles below the +9.6 m gallery to the generators. The supply and distribution of hydrogen are used for cooling the generators.
The following safety measures have been implemented to prevent gas leaks. Pipelines have been covered up with sand in the channels, welded pipe connections, installed vent pipes, installed safety automatic solenoid valves, automatic safety valves in front of the turbine hall, etc.
The analysis of hydrogen leakage was made and ATEX zones was specify. All activities must be performed according to internal technological regulation TP/3016.
· Describe events and lessons learned or external experience used to modify the management of hydrogen and the related modifications.
Not identified event.
NPP: Ageing management of fire passive and active SSC
· Describe which fire active and passive SSCs are covered by the aging management program.
Fireproofing of cables - monitoring the state of fireproofing of cables is part of the cable aging management program. Anti-fire cable sprays are applied at NPP Bohunice and NPP Mochovce locations on cables with a PVC sheath and are among the foaming sprays.
Flammoplast KS-1 fire-fighting spray is used at JE EMO 1.2, at JE EBO 3.4, fire-fighting spray H.C.A.WL is used.
The status of other fire passive and active SSCs is monitored as part of the activities performed in the Equipment Reliability process (EQR). These include the following SSCs:
· Fire closures (fire hatches and fire doors),
· Fire hydrants,
· Stable fire extinguishing equipment (water, foam, gas),
· Fire alarm,
· Automatic extinguishing system.
Maintenance templates are prepared for the mentioned groups of equipment, which indicate the scope and intervals of checks and tests performed on the given equipment.
· Describe in general the preventive actions to minimize and control ageing degradation on fire protection.
Preventive activities consist of:
· Implementation of periodic monitoring of the state of the functional capability of fire-fighting cable sprays,
· Inspection of fire engineering equipment in accordance with the legislation (fire shutters - Decree No. 478/2008 Coll.; fire hydrants - decree no. 699/2004 Coll.; electric fire signaling - Decree No. 726/2002 Coll., stable fire extinguishing equipment - Decree No. 169/2006 Coll.).
· Describe specifically how the aging management program covers/considers fire barriers, fire extinguishing system and the firewater distribution network.
Cable aging management program – also includes fire-fighting sprays that are applied to PVC cables at NPP Bohunice and NPP Mochovce. The evaluation of the state of sprays is carried out periodically on verification samples of sprays applied to cables and Al foils.
· Maintenance template SU4101 – fire closures (fire hatches and fire doors),
· Maintenance template SU4103 – stable fire extinguisher (water, foam),
· Maintenance template SU4105 – stable gas fire extinguisher,
· maintenance template SU4106 – automatic extinguishing system,
Maintenance templates indicate the scope and intervals of inspections and tests performed on the equipment in question. These include inspections, walk-in inspections, equipment inspections (in accordance with the legislation), filling inspections and other specific activities (e.g. rinsing, blowing through the dry line).
· Describe in general the monitoring and trending of ageing effects on FP SSC?
Monitoring and trending of the properties of the fireproof coating of cables is carried out regularly at two-year intervals on verification samples of the coatings applied to Al foils and cables, which are located in the technological premises of NPP Bohunice and NPP Mochovce. During the evaluation, the following tests are performed:
· Foaming ability,
· Critical foaming temperature and weight loss during thermal stress,
· Critical decomposition temperature and reaction heat of fire-fighting spray (TG and DSC),
· Oxygen number of electric cables protected by fire-resistant spray.
As part of the EQR process, monitoring and trending of the system status is carried out in Health reports through the so-called Scorecards that monitor and trend the state of systems. Health reports have a given structure; they are prepared separately for each system.
· Which kind of deficiencies of active and passive FP SSCs in scope of aging management program were identified in last 10 years?
[bookmark: _GoBack]Tear off fire-fighting spray when handling cables. Corrosion of FF system pipelines.
· Describe how these deficiencies were corrected (e.g. what kind of replacement, improvement or modifications?
[bookmark: bookmark12][bookmark: bookmark13]In the case of tear off the fire protection spray, the damaged area is repaired (application of a new coating). The equipment is regularly checked and cleaned (rinsing, blow-through of the dry line). When corrosion is detected, the damaged area is repaired.


Thematic: FIRE SAFETY ANALYSES (FSA)
Type of installation: Nuclear Power Plants (NPPs)
General questions: The experts of the Fire Safety Analysis group, after their analysis of the National Assessment Reports, consider necessary to transfer to all countries the following questions. If this information has already been provided somewhere in the NAR, the country may simply answer providing the section and the page number(s) of the NAR where the answer is found.
1. Screening criteria used in the fire analysis for those NPP that have not explicitly identified these.

2. Defence in Depth (DiD): Regarding the level of fire DiD and the assumptions in the Fire Safety Analyses (FSA) the following questions arise:
a) Has the failure of the fire protection means (features such as structures, systems and equipment, but also human failures in active fire protection) been taken into account in the fire analysis for the safety demonstration of the fire protection structures, systems and components (SSCs)?
SSCs and also human failures (errors) are taken into account within the fire hazard analyses for the safety demonstration of the plant. Onsite fire brigade is available in the NPPs which is able to achieve all fire areas within 5 minutes.
b) Both in the deterministic and probabilistic FSA, under which assumptions is this failure considered: full burnout in the fire area and failure of all SSC therein, functions of failure probability for the different SSCs, no damage due to the fire?
Full burnout of the fire area is considered in the fire area (fire compartment)– SSCs and cables (SSCs and cables located in the fire area are lost). No human recovery action is possible. Under these conditions the fire -induced CDF is recalculated and fire compartment. Given the contribution to CDF less than 1.0E-8/y, the fire compartment is screened out from the further fire analyses.
c) Under these considerations, do you consider your Fire PSA conservative or realistic?
The fire PSAs are conservative.
d) Is the single failure criterion considered in the fire analysis? If it is, on which regulatory basis and how is it considered?
In the context of fire analyses in NPPs, the single failure criterion (SFC) is an important principle used to assess the reliability and safety of systems and components under fire conditions. The SFC requires that the failure of a single component or system should not lead to the failure of another component or system such that a safety function cannot be performed as intended.
NPPs are designed with redundant safety systems and components to ensure that even if one component fails, there are backup systems in place to maintain safety functions. Under fire conditions, the SFC ensures that the failure of a single component, due to fire damage for example, does not lead to the failure of redundant components or systems, compromising overall safety.
Components and systems within the NPP are designed to operate independently to some extent. This means that they should not be so interconnected that the failure of one component automatically leads to the failure of another. Under fire conditions, the SFC ensures that interdependencies between systems do not compromise safety if one system is affected by fire.
The SFC also applies to fire barriers and compartmentalization within the NPP. Fire barriers are designed to prevent the spread of fire and smoke to other areas of the plant, maintaining the integrity of safety systems. The SFC ensures that the failure of a single fire barrier does not compromise the effectiveness of other barriers, allowing for adequate containment of fire and smoke.
Additionally, fire analyses in NPPs consider the effectiveness of mitigation measures such as fire detection, suppression systems, and emergency response procedures. The SFC ensures that these measures are robust and reliable, such that the failure of a single mitigation measure does not lead to a catastrophic failure in fire management and control.
The SFC plays a critical role in ensuring the resilience and safety of NPPs under fire conditions. It guides the design, operation, and maintenance of systems and components to minimize the risk of cascading failures and maintain the integrity of safety functions even in the presence of fire hazards. It is exactly described in the Decree No. 430/2011 Coll.
e) Are the spurious actuation of signals by a fire and the false operation of fire protection SCCs considered in the analyses? In what way?
Fire-induced spurious signal generation is considered. However, safety measures are implemented to prevent such events (see above the description for pressurizer).
f) Provide information on which combinations of fires and other events have been included in the fire analysis with their justification. Please refer to Appendix I of the IAEA SSG-64 to address possible combinations of events.
The consequent (subsequent) events combination is considered (Appendix I of the IAEA SSG-64). An external hazard results in an internal hazard. Example from Slovak PSA: seismic event and subsequent internal fire. Correlated and unrelated events are screened out.
g) With regard to these combinations of fires with other events in the analysis, is the failure of the fire protection features (for detection or suppression) caused by combined hazards - such as earthquake and consequential fire or a fire occurring coincidentally with a long- lasting external flooding - considered? What are the qualification requirements ensuring their required function during and after these events?
The automatic fire detection and suppression are lost due to the seismic hazard with high acceleration. The turbine hall is seismically not qualified. This building is not part of the seismic island.  Fire suppression in this building by the fire brigade is credited only for low acceleration levels.
h) Consideration of the different Plant Operational States (POSs) and/or operating status and modes in the deterministic FSA.
Deterministic FSA is performed for all operating modes 1-7.
3. Fire resistance/fire hazard rating: The fire resistance rating of fire compartments, or fire hazard level, is often determined based on the fire load density (MJ/m2) in every fire area or compartment accounting for both permanent and transient fire loads and potential ignition sources.
a) Provide details on the rationale followed.
The risk was defined by national standards where is set fire load based on the purpose of the space and real fire load calculated based on amount of combustible materials. Another method was used in specific rooms, not mentioned in the standards, by calculation of the fire load.
The fire resistance of a fire compartment with safety related systems is 90 minutes. All combustible materials should burn out within this time given no fire suppression in the fire compartment. If the fire duration is longer than 90 minutes, fire propagation is possible among fire compartments. However, no such fire compartments are identified in the Slovak plants.
b) Fire load criteria values may differ among facilities and countries depending on the regulatory framework. How are these respective criteria justified?
National decree 94/2004 Coll. and related standards STN 9202O1 defines procedure how to calculate fire load and fire risk. All safety related fire compartments have 90 minutes fire resistance in the Slovak NPPs.
c) Are they justified knowing that fires in nuclear facilities are generally under-ventilated?
In case of hermetic zone and airtight zone ventilation systems are designed with aim to avoid releasing of radioactive substances. Fire risk is eliminated to minimum by other measures applied on technology and civil part (e.g. by using of material with reaction to fire A1, A2).
In the event of a fire, there is a risk of spreading radioactive contaminants if the fire is allowed to spread or if ventilation systems are used improperly. Therefore, under-ventilating a fire in a NPP plant is a deliberate safety measure to prevent the spread of radioactive materials outside the containment area.
4. Qualification of cables: As far as qualified cables (typically FRNC) are available, in how far are they taken into account as fire load and fire source? How is the qualification of those cables been considered in the fire analysis and for what objective? In how far are protected cables (e.g., protected by protective coatings) considered as contributors to fire propagation in the fire analysis?
In unit 3 was in design rules defined requirements for cables as fire resistance and/or fire retardant. In the fire analysis were used fire load conservatively like PVC cables. Due to the proved characteristic based on STN IEC 60331 or STN IEC 60332 another protection of cables is not required. Features of the cables was proved by test.
In conducting fire analyses of NPPs, it's essential to consider all potential fire loads, including qualified cables with Fire Resistant Non-Conductive (FRNC) properties. FRNC cables are specifically designed to resist fire propagation and emit low levels of smoke and toxic gases when exposed to fire. These cables are used in critical areas of the plant where fire safety is paramount. While FRNC cables are designed to withstand fire for a certain period, it's needed to determine their specific fire ratings and capabilities. This information can typically be obtained from manufacturers' specifications or regulatory standards.
The quantity of cables, their location within the plant, and their combustibility characteristics are considered. This calculation helps in estimating the potential heat release rate and fire severity associated with FRNC cables. The fire load from FRNC cables is incorporated into fire modelling simulations used for fire analyses of the NPP. The thermal properties and fire behavior of FRNC cables should be accurately represented in the model. This may involve specifying the heat release rate, ignition characteristics, and fire spread behavior of FRNC cables based on available data. 
Various fire scenarios that could involve FRNC cables are considered. The factors such as the location of cable trays, potential ignition sources, fire suppression systems, and emergency response measures must be considered. The impact of FRNC cables on fire growth, smoke production, and the integrity of critical plant components are taken into account. The fire analyses and mitigation measures involving FRNC cables comply the regulatory standards and guidelines applicable to NPPs. By systematically considering qualified cables such as FRNC cables as fire loads in fire analyses of NPPs, it is possible to enhance fire safety preparedness and minimize the potential impact of fires on plant operation and personnel safety. In the Slovak PSAs the above-described approach is applied.
5. Transient combustibles and ignition sources: In how far and how have transient combustibles and ignition sources (by e.g. hot works) been included in the fire analysis and what are the hypotheses related to their inclusion?
National decree 94/2004 Coll. and related standards STN 920201 defines procedure how to calculate fire load and fire risk.
Transient combustibles and ignition sources are considered in the fire analyses due to maintenance activities during shutdown of the plant for refueling outage. The safety systems of the VVER440 reactors have their preventive maintenance activities during refueling outage (there is no on-line maintenance as in case of western PWRs). It leads to increase of fire occurrence frequency and fire load during the refueling outage. It is appropriately involved in the fire analyses of the Slovak plants.

6. Direct fire effects: Are direct fire effects (either by smoke, pressure, temperature, soot, etc.) onto SSCs important to safety considered in the fire analysis (including reliability of human actions, fire pressure effects on fire doors, fire overpressure effects on cascade flow and pressure gradients of the dynamic confinement system, ...)? Some detailed information about the regulatory requirements applicable and the way such effects are taken into account regarding design/conception/ construction/modifications would be appreciated.
When conducting fire analyses of NPPs, considering direct fire effects such as smoke temperature and soot, as well as the reliability of human actions, several key steps can be taken into account. These models should consider factors such as heat release rates, fire spread, smoke production, temperature gradients, and soot deposition. Advanced fire modelling is needed. Potential fire scenarios are identified that could occur within different areas of the NPP, including control rooms, turbine halls, cable tunnels, and electrical switchgear rooms. Factors such as the ignition source, fuel load, ventilation conditions, and fire suppression systems are considered. The direct effects of fire are considered, including smoke temperature and soot production, in the fire modeling process. The reliability of human actions is assessed in response to fire events within the NPP. Factors such as operator training, emergency response procedures, communication systems, and the availability of firefighting equipment are considered. PSA quantifies the likelihood of various fire scenarios occurring and the potential consequences, including direct fire effects and the reliability of human actions. PRA allows for the systematic evaluation of uncertainties and variability in fire risk analysis. Development of mitigation measures is also important to address potential fire hazards and enhance the reliability of human actions during fire emergencies. This may include improving fire detection and alarm systems, implementing automatic fire suppression systems, enhancing operator training and procedures, and incorporating redundancy and diversity in safety systems. At the present time only limited scope of such analyses are performed for Slovak VVER440 plants.
7. Electrical fires: Have electrically induced fires (including fires by high-energy arcing faults, HEAF) been considered in the fire analyses?
Electrically induced fires (including fires by high-energy arcing faults, HEAF) are considered in the fire analyses of the Slovak plants with VVER440 type reactors.
8. Fire Brigade: How have the response times of the fire brigade (onsite, offsite brigades) been taken into account in the fire analysis? This question is more relevant in those installations that do not have a dedicated onsite fire brigade.
Fire brigade is located directly on site. Analysis of fire risk related to fire brigade is based on Decree No. 611/2006 Coll. and systematic and comprehensive analysis of fire hazard. The number of fire-fighting numbers of forces and means were defined based on the worst scenario. For the rest of the critical civil structures and location of fire hazard are also developed similar analysis.
Onsite fire brigade is available in the Slovak NPPs for full time. The fire brigade is able to achieve all fire compartments of the plants within 5 minutes. This time is considered in the fire analyses.
9. Radiological consequences of fires: Please provide more details about the methods of addressing the radiological consequences of the fires in the fire analysis and the radiological criteria of acceptance and the corresponding threshold values applicable.
Radioactive materials present in the plant are identified and assessed for their potential for release in the event of a fire. This includes nuclear fuel, spent fuel, activated components, and other sources of radioactivity within the plant. Various fire scenarios that could lead to the release of radioactive materials are defined. The location of radioactive sources, fire intensity, duration, and proximity to safety-critical systems are identified. Computer models are used to simulate the transport and dispersion of radioactive materials released during a fire. The potential radiological consequences of fires are considered, including the dose received by plant workers and emergency responders. Protective measures are implemented to minimize radiological consequences in the event of a fire. Continuous review and update of fire analyses and radiological assessments are performed in the Slovak NPPs, based on new information, technological advancements, and lessons learned from past incidents.
10. Analytical methods:
a) For the installations that do not provide enough detail on the tools and models used in the fire analysis, please provide a more detailed description.
No such installation.
b) In cases where computational tools have been used within fire safety analyses, provide information on the sensitivity and uncertainty analyses carried out.
The sensitivity and uncertainty in the analysis results are removed by conservative parameters used in the modeling.
c) The use of calculation tools is growing. What are your review processes to identify the needs and advantages/disadvantages of adopting such tools? What are the outcomes of these prospects?
A number of methods have been developed to assess fire-induced vulnerabilities. The Slovak PSAs have used a zone model computer code known as COMPBRN in a probabilistic and deterministic approach. EPRI developed the Fire Induced Vulnerability Evaluation (FIVE) Methodology. The FIVE methodology uses both probabilistic and deterministic analyses to assess fire-induced risks. FIVE methodology will be implemented in the new updates of fire analyses for the Slovak NPPs in the future.
[bookmark: _Hlk162261218]Within the next update of the deterministic fire analyses the FIVE (Fire Induced Vulnerability Evaluation) and CFAST (Fire Growth and Smoke Transport Modeling) codes will be used.
d) How are you facing to this (understanding of the corresponding studies by the stakeholders)?
Understanding of the corresponding studies is being improved by training course organized for the plants.
11. Operating Experience: Provide a detailed description on if and how the operating experience from both (i) fires and (ii) other events (whether reportable or not) with degradation or failure of fire protection features in the installation analyzed -and, as far as available, also from other nuclear installations- is considered in the fire analysis.
Reviewing of historical data and operating experience related to fires in NPPs and lessons learned to identify common fire scenarios, vulnerabilities, and areas for improvement.
· Identification of trends and patterns in operating experience related to fires, including the frequency, severity, and causes of past incidents. Determination whether there are specific areas or systems within the plant that have been more susceptible to fires based on historical data.
· Incorporation of lessons learned from past incidents into fire analyses. Using of insights gained from operating experience to refine fire risk assessments, improvement of fire prevention measures, and enhancement emergency response procedures.
· Comparison the fire performance of the NPP against industry benchmarks and best practices derived from operating experience. Identification of areas where the plant's fire safety measures may fall short or where improvements can be made based on lessons learned from other plants or industry standards.
· Using of operating experience to inform PSAs and other quantitative methods for evaluating fire risk in NPPs. Incorporate data on past incidents and their consequences to better understand the likelihood and potential impact of fires on plant safety.
· Development of fire scenarios based on actual operating experience to ensure that fire analyses are realistic and representative of potential hazards. Considering variations in fire initiation, propagation, and response based on historical data and operational conditions.
· Using of operating experience to enhance training and education programs for plant personnel. Sharing insights from past incidents to raise awareness of fire hazards, promote best practices, and improve fire safety culture within the organization.
· Establishment of mechanisms for continuously capturing and integrating operating experience into fire analyses and safety practices. Encourage reporting of near-misses, lessons learned, and opportunities for improvement to foster a culture of continuous learning and enhancement of fire safety measures.
12. Additional analyses: Following the accident at the Fukushima NPP, stress tests were defined for European NPP. Has there been followed a similar approach regarding beyond-design-basis fire events for nuclear power plants in your country?
Only limited beyond-design-basis fire events are analyzed in Slovakia for NPPs. The analyses will be expanded within the multi-unit PSA.
13. Results of the Fire Safety Analyses, revisions and actions: Please provide details about:
a) A more elaborated description of the results of the analysis since for some plants the description is not very detailed.
The fire contribution to CDF of internal event PSA from different fire compartments is negligible, the only exception is the TG hall. The oil fire contribution in the TG hall to CDF is about 2% in the NPP Bohunice plant and 1% in the NPP Mochovce plant.
b) Please provide results for the fire contribution to CDF / LRF / LERF.
The fire contribution to LERF of internal event PSA is negligible.
c) The process carried out to update the fire analysis and the reasons for that.
The update of the fire analysis should be performed regularly according to the valid safety requirements (once per 5 years) and in case that new information is given or changes are performed in the fire protection area of the plants.
d) The procedure and responsibilities to design and establish compensatory measures when non-conformities or weaknesses have been identified.
The plant operator is responsible to establish compensatory measures when non-conformities or weaknesses have been identified in fire protection area according to the applicable regulatory requirements.
e) The use of the fire analyses by the regulator.
The Slovak regulator uses of the fire analyses results in the following areas:
· Regulator reviews the fire analysis results to ensure that the NPPs comply with the applicable regulations.
· Regulator examines whether the fire protection measures implemented by the plant operators are adequate to mitigate fire risks and ensure the safe shutdown and cooling of the reactor under all circumstances.
· Regulator uses fire analysis results as part of their overall risk management strategy for NPPs. Regulator reviews the likelihood and consequences of various fire scenarios and determine if additional measures are necessary to reduce the risk to an acceptable level. This may involve requiring plant operators to implement additional fire protection features or procedural changes based on the analysis findings.
· Regulator conducts inspections and audits of NPPs to verify compliance with fire safety regulations and assess the effectiveness of fire protection measures. Regulator may review documentation related to fire hazard analyses, mitigation strategies, and maintenance practices. The results of these inspections help regulator identify any deficiencies or areas for improvement in the fire safety program.
· Regulator may use fire analysis results as part of the licensing and permitting process for NPPs. Before granting or renewing operating licenses, regulators evaluate the fire safety measures in place and the adequacy of the plant's fire protection program. Fire analysis results provide important evidence to support these decisions.
· Regulator promotes a culture of continuous improvement in fire safety at NPPs. Regulator encourage plant operators to regularly review and update the fire hazard analyses based on new information, technological advancements, and lessons learned from operating experience. Regulator may require periodic re-evaluations of fire protection programs to ensure that they remain effective over time.
f) The influence of international reviews on the Fire Safety Analysis.
· Harmonization of standards and guidelines across countries.
· Benchmarking against global standards and practices. NPPs can learn from the experiences of others and identify areas for improvement in their fire safety analyses.
· Identification of vulnerabilities and shortcomings in the fire safety analyses of NPPs. By bringing together diverse perspectives and expertise, these reviews can uncover potential hazards or weaknesses that may have been overlooked plant operator.
· Knowledge sharing among countries with different levels of expertise and experience in nuclear safety. This exchange of information can lead to the adoption of innovative approaches and technologies for fire safety analyses in NPPs.
· To gain confidence in the safety measures implemented in NPPs. The transparent assessment of fire safety analyses by international experts fosters trust in the regulatory processes and promotes accountability among NPP operators.
· Continuous improvement in fire safety analyses by establishing a feedback loop for sharing lessons learned and best practices. This iterative process helps NPPs stay up-to-date with the latest advancements in fire safety technology and methodologies.
14. Strengths/weaknesses: In cases that no strengths and weaknesses have been explicitly mentioned in the NAR, please confirm that neither strengths nor weaknesses have been identified.
Strengths - see NAR, Chapter 3.5 and 4.
No persistent weaknesses are identified.
The permanent presence of an effective fire brigade on site, equipped with adequate fire-fighting forces and means, including regular training of personnel, can be considered as best practice.


Thematic: FIRE SAFETY ANALYSES (FSA)
[bookmark: bookmark16][bookmark: bookmark17]Type of installation: Research Reactors (RRs) – irrelevant for Slovakia
General questions: The experts of the Fire Safety Analysis group, after their analysis of the National Assessment Reports, consider necessary to transfer to all countries the following questions. If this information has already been provided somewhere in the NAR, the country may simply answer providing the section and the page number(s) of the NAR where the answer is found.
1. Fire safety obiectives: Not clearly stated. In particular, clarification is requested regarding the purpose of the deterministic fire risk assessment: has it been carried out with the purpose of protecting the lives of operators or of preventing nuclear accidents?
2. Defence in Depth (DiD): Regarding the level of fire DiD and the assumptions in the Fire Safety Analyses (FSA) the following questions arise:
a) Has the failure of the fire protection means (features súch as structures, systems and equipment, but also human failures in active fire protection) been taken into account in the FSA for the safety demonstration of the fire protection structures, systems and components (SSCs)?
b) Both in the deterministic and probabilistic FSA, under which assumptions is this failure considered: full burnout in the fire area and failure of all SSC therein, functions of failure probability for the different SSCs, no damage due to the fire?
c) Under these considerations, do you consider your Fire PSA (if applicable) conservative or realistic?
d) Could you provide (in čase a Fire PSA is performed) results in terms of CDF / LRF / LERF?
e) Is the single failure criterion considered in the fire analysis? If it is, on which regulatory basis and how is it considered?
f) Are the spurious actuation of signals by a fire and the false operation of fire protection SCCs considered in the fire analyses? In what way?
g) Provide information on which combinations of fires and other events have been included in the fire analysis with their justification. Please refer to Appendix I of the IAEASSG-64 to address possible combinations of events.
h) With regard to these combinations of fires with other events in the analysis, is the failure of the fire protection features (for detection or suppression) caused by combined hazards -such as earthquake and consequential fire or a fire occurring coincidentally with a long- lasting external flooding- considered? What are the qualification requirements ensuring their required function during and after these events?
i) Consideration of the different Plant Operational States (POSs) or of the operative status and modes in the deterministic FSA.
3. Fire resistance/fire hazard ratinq; The fire resistance rating of fire compartments, or fire hazard level, is often determined based on the fire load density (MJ/m2) in every fire area or compartment accounting for both permanent and transient fire loads and potential ignition sources.
a) Provide details on the rationale followed.
b) Fire load criteria values may differ amongst facilities and countries depending on the regulátory framework. How are these respective criteria justified?
c) Are they justified knowing that fires in nuclear facilities are generally under-ventilated?
4. Transient combustibles and iqnition sources: In how far and how háve transient combustibles and ignition sources (by e.g. hot works) been included in the fire analysis and what are the hypotheses related to their inclusion?
5. Direct fire effects: Are direct fire effects (by smoke, pressure, temperature, soot, etc.) onto SSC important to safety considered in the fire analysis? Some detailed information about the regulatory requirements applicable and the way such effects are taken into account regarding design/conception/construction/modifications would be appreciated.
6. Fire Brigade'. How have the response times of the fire brigade (onsite, offsite brigades) been taken into account in the fire analysis? This question is more relevant in those installations that do not have a dedicated onsite fire brigade.
7. Radiological consequences of fires: Please provide more details about the methods of addressing the radiological consequences of the fires in the fire analysis and the radiological criteria of acceptance and the corresponding threshold values applicable.
8. Analytical methods:
a) For the installations that do not provide enough detail on the tools and models used in the fire analysis, please provide a more detailed description.
b) In cases where computational tools have been used within fire safety analyses, provide information on the sensitivity and uncertainty analyses carried out.
c) The use of calculation tools is growing. What are your review processes to identify the needs and advantages/disadvantages of adopting such tools? What are the outcomes of these prospects?
d) How are you facing to this (understanding of the corresponding studies by the stakeholders)?
9. Management of temporary modifications and their impact on fire safety: A lot of temporary modifications are implemented at research reactors for performing experiments. These temporary modifications for experiments may increase fire loads in compartments, limit access to compartments or buildings, or even impact sequences of fire events if any. Could you please specify:
a) Are, and how are the modifications (including those for incorporation of new experimental devices, launching new laboratories, etc.) considered in the fire safety analysis and the periodic safety review (PSR) updates?
b) Is any fire safety analysis/assessment of temporary modification for experiments conducted before implementation (to assess the impact on the fire safety of the reactor)?
c) Updates of the FSA and PSR: criteria and periodicity for their review.
d) Sources to derive new modifications: FSA and PSR and their updates, operating experience, new regulation, etc.
10. Operating Experience: Provide a detailed description on if and how the operating experience from both (i) fires and (ii) other events (whether reportable or not) with degradation or failure of fire protection features in the installation analyzed -and, as far as available, also from other nuclear installations- is considered in the fire analysis.
11. Additional analyses: Following the accident at the Fukushima NPP, stress tests were defined for European NPP. Has there been followed a similar approach regarding beyond-design-basis fire events for research reactors in your country? Please provide details.
12. Strenqths/weaknesses: In cases that no strengths and weaknesses have been explicitly mentioned in the NAR, please confirm that neither strengths nor weaknesses have been identified
13. 

Thematic: FIRE SAFETY ANALYSES (FSA)
[bookmark: bookmark18][bookmark: bookmark19]Type of installation: Waste storage facilities (WSF) – excluded from assessment
General questions: The experts of the Fire Safety Analysis group, after their analysis of the National Assessment Reports, consider necessary to transfer to all countries the following questions. If this information has already been provided somewhere in the NAR, the country may simply answer providing the section and the page number(s) of the NAR where the answer is found.
1. Defence in Depth (DiD): Regarding the level of fire DiD and the assumptions in the Fire Safety Analyses (FSA) the following questions arise:
a) Has the failure of the fire protection means (features such as structures, Systems and equipment, but also human failures in active fire protection) been taken into account in the fire analysis for the safety demonstration of the Fire Protection structures, Systems and components (SSCs)?
b) Is the single failure criterion considered in the fire analysis? If it is, on which regulatory basis and how is it considered?
c) Provide information on which combinations of fires and other events have been included in the fire analysis with their justification. Please refer to Appendix I of the IAEA SSG-64 to address possible combinations of events.
d) With regard to these combinations of fires with other events in the analysis, is the failure of the fire protection features (for detection or suppression) caused by combined hazards -such as earthquake and consequential fire or a fire occurring coincidentally with a long-lasting external flooding- considered? What are the qualification requirements ensuring their required function during and after these events?
2. Applicability of PSA: According to the Technical Specifications of the TPR II, performance of Fire Probabilistic Safety Assessment is considered mandatory for NPPs. However, it would be useful to know if Fire PSA háve been performed or are intended to be performed for the waste storage facilities.
3. Fire resistance/fire hazard ratinq: The fire resistance rating of fire compartments, or fire hazard level, is often determined based on the fire load density (MJ/m2) in every fire area or compartment accounting for both permanent and transient fire loads and potential ignition sources.
a) Provide details on the rationale followed.
b) Fire load criteria values may differ amongst facilities and countries depending on the regulatory framework. How are these respective criteria justified?
c) Are they justified knowing that fires in nuclear facilities are generally under-ventilated?
4. Qualification of cables: As far as qualified cables are available, in how far are they taken into account as fire load and fire source? How is the qualification of those cables been considered in the fire analysis and for what objective? In how far are protected cables (e.g., protected by protective coatings) considered as contributors to fire propagation in the analysis?
5. Transient combustibles and iqnition sources: In how far and how háve transient combustibles and ignition sources been included in the fire analysis and what are the hypotheses related to their inclusion?
6. Direct fire effects; Are direct fire effects (by smoke, pressure, temperature, soot, etc.) onto SSC important to safety considered in the fire analysis? Some detailed information about the regulatory requirements applicable and the way such effects are taken into account regarding design/conception/construction/modifications would be appreciated.
7. Fire Brigade; How have the response times of the fire brigade (onsite, offsite brigades) been taken into account in the fire analysis? This question is more relevant in those instaHations that do not have a dedicated onsite fire brigade.
8. Radioloqical consequences; Please provide description for:
a) Assessment of radiological consequences of a fire in the fire analysis and criteria and corresponding threshold values applicable in the success criteria.
b) Radiological confinement measures during a fire.
9. Analytical methods:
a) For the instaHations that do not provide enough detail on the tools and models used in the fire analysis, please provide a more detailed description.
b) In cases where computational tools háve been used within fire safety analyses, provide information on the sensitivity and uncertainty analyses carried out.
10. Operatinq Experience; Provide a detailed description on if and how the operating experience from both (i) fires and (ii) other events (whether reportable or not) with degradation or failure of fire protection features in the installation analysed - and, as far as available, also from other nuclear installations - is considered in the fire analysis.
11. Results and revisions o f the Fire Safety Analyses and additional analyses; Please provide details about:
a) The process carried out to update the fire analysis.
b) Following the accident at the Fukushima NPP, stress tests were defined for European NPP. Has there been followed a similar approach regarding beyond-design-basis fire events for waste storage facilities in your country?
c) Some countries mention that a periodic safety review is performed for waste storage facilities. It would be good to know more on the applicability and frequency of PSR for súch facilities in your country in order to identify potential strengths.
12. Strenqths/weaknesses; In cases that no strengths and weaknesses háve been explicitly mentioned in the NAR, please confirm that neither strengths nor weaknesses háve been identified


[bookmark: bookmark20][bookmark: bookmark21]Thematic: FIRE SAFETY ANALYSES (FSA)
Type of installation: Spent Fuel Wet Storage Facilities (Wet SFSF)
General questions: The experts of the Fire Safety Analysis group, after their analysis of the National Assessment Reports, consider necessary to transfer to all countries the following questions. If this information has already been provided somewhere in the NAR, the country may simply answer providing the section and the page number(s) of the NAR where the answer is found.
1. Defence in Depth (DiD): Regarding the level of fire DiD and the assumptions in the Fire Safety Analyses (FSA) the following questions arise:
a) Provide information on which combinations of fires and other events have been included in the fire safety analyses with their justification. Please refer to Appendix I of the IAEA SSG-64 to address possible combinations of events.
Fire safety analysis does not contain combination of fire and other events. Co-occurrence of internal initiating events, e.g., cooling leakage from a spent fuel storage pool with fire is not anticipated, only was analysed if a fire results.
b) With regard to these combinations of fires with other events in the analysis, is the failure of the fire protection features (for detection or suppression) caused by combined hazards - such as earthquake and consequential fire or a fire occurring coincidentally with a long- lasting external flooding - considered? What are the qualification requirements ensuring their required function during and after these events?
Fire safety analysis does not contain combination of fire and other events. Co-occurrence of internal initiating events, e.g., cooling leakage from a spent fuel storage pool with fire is not anticipated, only was analysed if a fire results.
2. Inventory make-up: Please provide a higher level of detail on the Systems used to make-up inventory.
See NAR, chapter 2.4.2 Note: Fire load according to STN 73 0804 or STN 92 0201-1 – conservative approach + inventory of cables, boxes, flammable agents in the room. Higher value was used).
3. Transient combustibles and ignition sources: In how far and how have transient combustibles and ignition sources been included in the fire analysis and what are the hypotheses related to their inclusion?
Transient fire load was determined according to STN 73 0804 or STN 92 0201-1.
4. Operating Experience: Provide a detailed description on if and how the operating experience from both (i) fires and (ii) other events (whether reportable or not) with degradation or failure of fire protection features in the installation analysed -and, as far as available, also from other nuclear installations- is considered in the fire analysis.
No experiences – no fire and no other events.
5. Additional analyses: Please provide details about:
a) Following the accident at the Fukushima NPP, stress tests were defined for European NPP. Has there been followed a similar approach regarding beyond-design-basis fire events for spent fuel storage facilities in your country?
No.
b) Some countries mention that a periodic safety review is performed for spent fuel storage facilities. It would be good to know more on the applicability and frequency of PSR for such facilities in your country in order to identity potential strengths.
Each 5 years.
6. Strengths/weaknesses: In cases that no strengths and weaknesses have been explicitly mentioned in the NAR, please confirm that neither strengths nor weaknesses have been identified
We confirm – strength - Fire Brigade; weak – None.


ANSWERS TO GENERIC/GENERAL QUESTIONS - SLOVAKIA

1/33

[bookmark: bookmark22][bookmark: bookmark23]Thematic: FIRE SAFETY ANALYSES (FSA)
Type of installation: Fuel Cycle Facilities. Fabrication Plants (FCF) – irrelevant for Slovakia
General questions: The experts of the Fire Safety Analysis group, after their analysis of the National Assessment Reports, consider necessary to transfer to all countries the following questions. If this information has already been provided somewhere in the NAR, the country may simply answer providing the section and the page number(s) of the NAR where the answer is found.
1. Defence in Depth (DiD): Regarding the level of fire DiD and the assumptions in the Fire Safety Analyses (FSA) the following questions arise:
a) Provide information on which combinations of fires and other events háve been included in the fire analysis with their justification. Please refer to Appendix I of the IAEA SSG-64 to address possible combinations of events.
b) With regard to these combinations of fires with other events in the analysis, is the failure of the fire protection features (for detection or suppression) caused by combined hazards - súch as earthquake and consequential fire or a fire occurring coincidentally with a long- lasting external flooding - considered? What are the qualification requirements ensuring their required function during and after these events?
2. Fire resistance/fire hazard rating: The fire resistance rating of fire compartments, or fire hazard level, isoften determined based on the fire load density (MJ/m2) in every fire area orcompartment accounting for both permanent and transient fire loads and potential ignition sources.
a) Provide details on the rationale followed.
b) Fire load criteria values may differ amongst facilities and countries depending on the regulátory framework. How are these respective criteria justified?
c) Are they justified knowing that fires in nuclear facilities are generally under-ventilated?
3. Transient combustibles and ignition sources: In how far and how háve transient combustibles and ignition sources (by e.g. hot works) been included in the fire analysis and what are the hypotheses related to their inclusion?
4. Radiological/criticality consequences: Please provide description for:
a) Assessment of radiological consequences of a fire in the analysis and criteria and corresponding threshold values applicable in the success criteria.
b) Radiological confinement measures during a fire.
c) Criticality: How has the criticality aspect been taken into account in the analysis and the impact on the fire protection features.
d) How háve the radiological hazards (radiological, criticality) been taken into account in the development of the fire brigáde procedures (onsite, offsite brigades)?
5. Analytical methods:
a) For the installations that do not provide enough detail on the tools and models used in the fire analysis, please provide a more detailed description.
b) In cases where computational tools háve been used within fire safety analyses, provide information on the sensitivity and uncertainty analyses carried out.
6. Operating Experience: Provide a detailed description on if and how the operating experience from both (i) fires and (ii) other events (whether reportable or not) with degradation or failure of fire protection features in the installation analysed - and, as far as available, also from other nuclear installations - is considered in the fire analysis.
7. Results and revisions ofthe Fire Safety Analyses, additional analysesi Please provide details about:
a) Treatment of modifications and changes in the installations as well as updates of the analysis should be addressed.
b) Following the accident at the Fukushima NPP, stress tests were defined for European NPP. Has there been followed a similar approach regarding beyond-design-basis fire events for fuel fabrication facilities in your country?
8. Strengths/weaknesses: In cases that no strengths and weaknesses háve been explicitly mentioned in the NAR, please confirm that neither strengths nor weaknesses háve been identified


[bookmark: bookmark24][bookmark: bookmark25]Thematic: FIRE SAFETY ANALYSES (FSA)
Type of installation: Facilities under decommissioning – excluded from assessment
General questions: The experts of the Fire Safety Analysis group, after their analysis of the National Assessment Reports, consider necessary to transfer to all countries the following questions. If this information has already been provided somewhere in the NAR, the country may simply answer providing the section and the page number(s) of the NAR where the answer is found.
1. Defence in Depth (DiD): Regarding the level of fire DiD and the assumptions in the Fire Safety Analyses (FSA) the following questions arise:
a) Has the failure of the fire protection means (features súch as structures, Systems and equipment, but also human failures in active fire protection) been taken into account in the fire analysis for the safety demonstration of the Fire Protection structures, systems and components (SSCs)?
b) Is the single failure criterion considered in the fire analysis? If it is, on which regulátory basis and how is it considered?
c) Provide information on which combinations of fires and other events háve been included in the fire analysis with their justification. Please referto Appendix I of the IAEA SSG-64 to address possible combinations of events.
d) With regard to these combinations of fires with other events in the analysis, is the failure of the fire protection features (for detection or suppression) caused by combined hazards - súch as earthquake and consequential fire or a fire occurring coincidentally with a long- lasting external flooding - considered? What are the qualification requirements ensuring their required function during and after these events?
2. Applied bi lity o f PSA: According to the Technical Specifications of the TPR II, performance of Fire Probabilistic Safety Assessment is considered mandatory for NPPs. However, it would be useful to know if Fire PSA háve been performed or are intended to be performed for the decommissioning facilities.
3. Fire resistance/fire hazard rating: The fire resistance rating of fire compartments, or fire hazard level, is often determined based on the fire load density (MJ/m2) in every fire area or compartment accounting for both permanent and transient fire loads and potential ignition sources.
a) Provide details on the rationale followed.
b) Fire load criteria values may differ amongst facilities and countries depending on the regulatory framework. How are these respective criteria justified?
c) Are they justified knowing that fires in nuclear facilities are generally under-ventilated?
4. Qualification o f cables: As far as qualified cables are available, in how far are they taken into account as fire load and fire source? How is the qualification of those cables been considered in the fire analysis and for what objective? In how far are protected cables (e.g., protected by protective coatings) considered as contributors to fire propagation in the analysis?
5. Transient combustibles and decommissioninq activities: In how far and how háve risks from transient combustibles and decommissioníng activities (ignition sources by e.g. hot works) been included in the fire analysis and what are the hypotheses related to their inclusion?
6. Direct fire effects: Are direct fire effects (by smoke, pressure, temperature, soot, etc.) onto SSC important to safety considered in fire the analysis? Some detailed information about the regulátory requirements applicable and the way súch effects are taken into account regarding design/conception/construction/modifications would be appreciated.
7. Electrical fires: Have electrically induced fires (including fires by high-energy arcing faults, HEAF) been considered in the fire analyses?
8. Fire Brigade: How have the response times of the fire brigade (onsite, offsite brigades) been taken into account in the fire analysis? This question is more relevant in those installations that do not have a dedicated onsite fire brigáde.
9. Radioloqical consequences: Please provide description for:
a) Methodology of assessment of the radiological consequences of a fire in the analysis and criteria and corresponding threshold values applicable in the success criteria.
b) Radiological confinement measures during a fire.
10. Analytical methods:
a) For the installations that do not provide enough detail on the tools and models used in the fire analysis, please provide a more detailed description.
b) In cases where computational tools háve been used within fire safety analyses, provide information on the sensitivity and uncertainty analyses carried out.
11. Operatinq Experience: Provide a detailed description on if and how the operating experience from both (i) fires and (ii) other events (whether reportable or not) with degradation or failure of fire protection features in the installation analysed - and, as far as available, also from other nuclear installations - is considered in the analysis.
12. Results and revisions of the Fire Safety Analyses and additional analyses: Please provide details about:
a) The process carried out to update the fire analysis.
b) Following the accident at the Fukushima NPP, stress tests were defined for European NPP. Has there been followed a similar approach regarding beyond-design-basis fire events for facilities under decommissioning in your country?
c) Some countries mention that a periodic safety review is performed for decommissioning facilities. It would be good to know more on the applicability and periods of performance of PSR for such facilities in your country in order to identify potential strengths.
13. Strenqths/weaknesses: In cases that no strengths and weaknesses háve been explicitly mentioned in the NAR, please confirm that neither strengths nor weaknesses háve been identified.
