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Summary



REMINDER  
Security classification

Determination of limit loads for flammable refrigerants

Mmax = 2.5 x LII(5/4) x h0 x A(1/2)

Mmax < 20%*LII*volume du local



Generality  
The company must: 

  • Determine the tools needed for installation. 

 • Protect the installation site and teams: 

 – Collective protection: inform the client before intervention in addition to the 

prevention plan. 

– Individual protection: equip your staff with the necessary PPE (Personal Protective Equipment) 

according to regulations (goggles, anti-projection mask, protective gloves, safety shoes, work 

clothing, etc.) 

• Install equipment with qualified teams (brazing, fluid handling, etc.). 

➢ Be careful to use the right tools and equipment corresponding to the constraints of each fluid.



More specifically for A3, A2 and A2L fluids, the company must: 

 • Check for ignition sources and ignition points (flames, sparks, etc.) 

 electrical and/or electronic appliances);  

• Work in a well-ventilated area;  

• Avoid the build-up of electrostatic charge.  

• Use tools that correspond to the "ATEX" (ATmosphere EXplosive), non-sparkling or explosion-proof standard for 

the following equipment:  

 – the vacuum pump with non-sparking electrical components; 

  – the charging station with non-sparking electrical components;  

 – the recovery station, non-sparking electrical components; 

 – the appropriate leak detector;  

 • Provide a suitable fire extinguisher nearby (ABC Powder) 

•  Use hoses to evacuate the gas outside the perimeter of intervention;  

•  Use an explosive meter to check for flammable fluids before responding.

 Please note: Technician training in "Handling R290 and R600A Fluids – Propane and Isobutane" is mandatory. 
(Labour Code).

Generality 



Risk analysis is an important preliminary action that must be carried out by each of the actors in 

the life cycle of refrigeration systems (from the one who designs the system to the one who is in 

charge of the disposal of the system and the one who carries out the maintenance). 

The NF EN 378:2017 standard does not explicitly mention the term risk analysis. On the other 

hand, it states that ≪ the objective is to reduce the possible dangers of refrigeration systems and 

refrigerants for people, property and the ≫ environment. 

The NF EN 378:2017 standard does not specify the analysis format that must be used: it is up to 

the company to decide. 

Risk analysis



The life cycle of a refrigeration installation

The figure above shows the different stakeholders during the life cycle of refrigeration 
equipment.
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Figure: Simplified diagram of the risk management process 
according to the NF EN ISO 12100 standard

The description of the steps below is largely based on the NF EN ISO 12100 standard, which is 

referenced by the NF EN 378:2017 standard 

The different stages of risk analysis
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Risk analysis

EACH LIFE CYCLE STAKEHOLDER MUST PREPARE A RISK ANALYSIS 
FOR ITS PHASE AND FOR THE PHASES FOLLOWING ITS INTERVENTION

Risk Assessment Matrix 
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Example of risk analysis

Air conditioning unit with refrigerant HFC -32 (R32)

Nature of the fluid 
Refrigerant HFC -32

 Safety class A2L

DESP Group 1

Lower flammability limit (kg/m3) 0.307 (13.3%) 

Practical limit (kg/m3) 0.061

Ignition temperature (°C) 648

Access category b

Location of the refrigeration system Class II (the group in a technical room or outside)

System classification Direct relaxation

Application Comfort

Basic data
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During maintenance work on a refrigeration system, there is a risk of a flammable 

atmosphere. All operators must be informed of this risk and must be able to prepare their 

intervention and act in complete safety. 

Intervention procedures applied to flammable refrigerants



Intervention procedures applied to flammable refrigerants

Due to the flammability of 
refrigerant fluids, the equipment 

used for any fluid handling 
operation in a refrigeration 

circuit must be of 
specific approved material 

 “ATEX”

- Specific vacuum pump with protection on 
the entire electrical part (ATEX)

Tools and handling precautions before intervention



Due to the flammability of 
refrigerant fluids, the equipment 

used for any fluid handling 
operation in a refrigeration 

circuit must be specific approved 
equipment 

 “ATEX”

- Recovery station specific to flammable 

refrigerants

Intervention procedures applied to flammable refrigerants

Tools and handling precautions before intervention



Due to the flammability of 
refrigerant fluids, the equipment 

used for any fluid handling 
operation in a refrigeration 

circuit must be of 
specific approved material 

 “ATEX”

- Specific recovery bottle for flammable 
refrigerants

Intervention procedures applied to flammable refrigerants

Tools and handling precautions before intervention



Due to the flammability of 
refrigerant fluids, the equipment 

used for any fluid handling 
operation in a refrigeration 

circuit must be of 
specific approved material 

 “ATEX”

- The electronic pressure gauge or 4-way manifold (with flexibles) must be 

adapted to the refrigerants used (the thermodynamic characteristics of the 

hydrocarbons must be taken into account).

Intervention procedures applied to flammable refrigerants

Tools and handling precautions before intervention



Due to the flammability of 
refrigerant fluids, the equipment 

used for any fluid handling 
operation in a refrigeration 

circuit must be of 
specific approved material 

 “ATEX”

- Leak detector suitable for flammable refrigerants in 

terms of sensitivity.

Intervention procedures applied to flammable refrigerants

Tools and handling precautions before intervention



ventilation system must 
comply with ATEX 

requirements

Radius (m
)

Intervention procedures applied to flammable refrigerants

- Define a safety perimeter of a few meters around the intervention zone and ensure the absence of flammable 

materials or ignition sources in this zone

Radius in m
Inner diameter D 

piping 
circulating the 

liquid phase (mm)

Outdoor facilities 
with A2 or A3 fluids

Facilities 
interior with 

A2L or A2 fluids

Facilities 
interior with 

A3 fluids

D ≤ 10 2 1 2

10 < D ≤ 20 4 2 4

20 < D ≤ 50 10 4 10



ventilation system must 
comply with ATEX 

requirements Radius (m
)

- Signal, demarcate the work area to alert people of the danger (no cigarettes, no open 
flames, etc.)

Intervention procedures applied to flammable refrigerants



ventilation system must 
comply with ATEX 

requirements Radius (m
)

Intervention procedures applied to flammable refrigerants
- Ensure the presence of a suitable fire extinguisher nearby



Radius (m
)

Intervention procedures applied to flammable refrigerants

Be in a ventilated area

ventilation system must 
comply with ATEX 

requirements



Radius (m
)

Intervention procedures applied to flammable refrigerants

ventilation system must 
comply with ATEX 

requirements

Have suitable work clothing.



Radius (m
)

Intervention procedures applied to flammable refrigerants

ventilation system must 
comply with ATEX 

requirements

 - Check the presence and operation of any safety devices in the work area: sensors and 

detection system, alarm, ventilation 

- Switch off the installation before repair work 

- Do not desolder or cut with a blowtorch any fluid piping and other elements of the 

refrigeration circuit before all the fluid has been eliminated and the circuit has been 

purged with dry nitrogen



the slightest carelessness can cost 
us our lives,

 and even worse: freedom
Jacques Mesrine  

Attention



THANK YOU FOR YOUR ATTENTION


