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 Protective measures in decommissioning activities  
 

 

 
 

Purpose: 
  

 Implemeting of protective measures, in order to: 
  bring doses below acceptable limit in dismantling, cutting, 

demolition activities 
prevent internal contamination of workers 

 
 Various types of respirators mask. 

 
 Employer's responsibilities under OSHA's Respiratory Protection 

Standard. 
 

 Respiratory protection training: movie 
how to put on and take off a respirator mask; 
how to use, clean, and maintain your respirator mask.  

 



 
 
 
 

 
 

RESPIRATOR TYPES 
 
 
 

 

 
 

There are two main types of respirators masks: 
 
Air-purifying respirators masks, which use to remove contaminants from the 
air you breathe: 

  filters,  
cartridges, or canisters  
 

Atmosphere-supplying respirators masks,  
which provide you with clean air from an uncontaminated source. 

 
 Respirators masks can also be classified as: 

 tight-fitting  
 loose-fitting 

 
 



 
 
 
 

 
 

RESPIRATOR TYPES 
 
 
 

 

 
 

 

 Tight-fitting respirators masks   
  need a tight seal between the respirator  and the face and/or neck of the 

respirator user, in order to work properly. 
 if the respirator's seal leaks, contaminated air will be pulled into the 

face-piece and can be breathed in.  
 anything that interferes (e.g. facial hair, earrings, head scarves, wigs, 

and facial piercings) with the respirator seal is not allowed.  
 

 If you are required to use a tight-fitting respirator at work : 
  make a test in order to be sure that the respirator's face-piece fits your 

face: 
 before you use your respirator for the first time. 
 re-tested at least every 12 months. 
 



 
 
 
 

 RESPIRATOR TYPES  
 

 

 
 

 
A fit test should not be confused with a user seal check.  
 
A user seal check: 

 is a quick check performed by the wearer each time the respirator is put 
on. 

  it determines if the respirator is properly seated on the face or needs to 
be readjusted. 

 
 Loose-fitting respirators: 

 does not depend on a thigh seal with the face to provide protection.  
 they do not need to be fit tested. 
 



 
 
 

EMPLOYER'S RESPONSIBILITIES 

 

 
 

To ensure that the correct respirator is selected, your employer must  to: 
 IDENTIFY AND EVALUATE THE HAZARD 

 
The determining of: 

type and amount of airborne contaminant present in your workplace,  
will be used  to determine how much protection you must provide the 
respirator  

 
Different types of respirators  offer  different levels of protection.   
 
Depending on the type and amount of airborne contaminant in workplace determine :  

 which filter, cartridge, or canister is necessary  
 how often it needs to be changed  

For example: 
Respirators that have particle filters will not protect you against: 
 gases, vapours and the non-particulate components of fumes, mists, fogs, smoke 
and sprays. 

 
 
 

 

 



 
 
 
 
 
 

EMPLOYER'S RESPONSIBILITIES 
 

 
 

 

 
 

 IF THE WORK ATMOSPHERE LACKS SUFFICIENT  OXYGEN,  
  if it is oxygen-deficient,  
or is  
 contaminated to the point of being immediately dangerous to life or health.   

- referred to as "IDLH."  
In IDLH atmospheres can be used only atmosphere-supplying respirators, such as: 

  an airline respirator  
or a  
 self-contained breathing apparatus - also known as an SCBA 

 
When selecting an appropriate respirator: 

 the employer must consider whether the hazard has any additional 
characteristics that may affect the type of respirator selected 

 
 For example, 

 Does the hazard irritate the eyes?  
 Do you need splash and spray protection as well as eye protection?  
 If so, you will need a full face-piece respirator or some type of eye protection. 

 
 
 

 

 
 



 
 
 

 TYPES OF RESPIRATORS  
 

 
 

The measure of a respirator's protection capability  is called the  
 
 Assigned Protection Factor or “APF “ :  
a number that OSHA has assigned to each class of respirators; 
 the level of protection from airborne exposure each class of respirators is 
expected to provide. 
 the larger the number is the greater the level of protection.  
 

 For example, when used properly, a respirator with an: 
 APF of 10 will reduce your exposure to 1/10th  the concentration of the 

contaminant in the air.  
 APF of 50 will reduce your exposure to 1/50th the concentration of the 

contaminant in the air.  



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

 

FILTERING FACE-PIECE RESPIRATOR - SOMETIMES REFERRED TO AS N95S 
 has APF=10 
   

 is a tight-fitting, air-purifying respirator (half –mask) in which the whole face-
piece functions as the filter, and covers the nose and mouth,  

 may or may not have an exhalation valve, to help exhaled breath exit the face-
piece, 

  do not  protect against non-particulate hazards such as gases or vapours, 
 need to be fit tested, unless you are wearing them under voluntary use 

conditions, 
 normally discarded after use. 

 
 For decommissioning activities is used:  

 P3 - EN 149 - half mask with valve against toxic particles and aerosols up to a maximum of 30 x 
OEL  

 assigned Occupational Exposure Limit (OEL) of the substance 
 to the dismantling of primary circuit 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

HALF-FACE-PIECE ELASTOMERIC RESPIRATOR 
 
 has APF=10 

 
 It is a tight-fitting, air-purifying respirator:  

 with replaceable filters (for particulates) or  
 cartridges or canisters (for gases and vapours).  
 

 The filters are attached to a rubber or silicone face-piece, that covers the nose and 
mouth.  
 needs to be fit tested and can be: 

 used instead of a filtering face-piece respirator. 
 cleaned, decontaminated, and reused.  

 
 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

For  VVR-S Research Reactor decommisioning activities using: 
 MSA Advantage 200 is used usually in: 

 nuclear industry, construction, chemistry,  hazardous materials,  
asbestos abatement, blasting, welding. 
 At decommissioning of VVR-S it was used to cutting pipes 
 from primary circuit; drillings  of  biological protection of  reactor block   
or de-aerator in order to determine the depth activation  

 
 Particulate Filters ADVANTAGE  - adapted for half-mask assure: 

 Protects against toxic gases, vapours and particles, 
 Anti-dust protection according to EN 143 
  Filter class P3 - 30xOEL; 
 Duration of use of particulate filters is on increasing resistance to breathing; 
  Tested to withstand 5 times the ozone threshold value minimum of 8 hours; 
 Use only in an environment that contains at least 17% by volume of oxygen; 
 Gas filters used against toxic or odourless gases: 

 To remove odours, thin layers of charcoal are added; 
  Must be replaced after a single use, 

 
 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

FULL FACE-PIECE ELASTOMERIC RESPIRATOR 
 

 has APF=50 
 

 is a tight-fitting, air-purifying respirator  
with replaceable filters or cartridges attached to a rubber or silicone 

face-piece. 
 

 it needs to be fit tested. 
 

 provides a higher level of protection than a half-face-piece respirator 
because it has better sealing characteristics.  
 

 since it covers the user's eyes and face, it can also be used to protect 
against liquid splashes and irritating vapours. 

 
 
 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

FULL FACE-PIECE ELASTOMERIC RESPIRATOR 
 
 For  VVR-S Research Reactor decommisioning activities  

such as:  
cutting  with plasma torch of metallic components , 
demolition of concrete with Brokk device and drilling of concrete 

blocks  
  

 WILSON Optifit full face type 
  with ABEK2P3 aluminium filter attached, according European 

standards EN14387 and EN148 and / or EN143. 
  ABEK2P3 aluminium filter - provides protection against many types of 

dangerous gases, vapours and / or particles (materials toxic, 
carcinogenic, radioactive, bacteria, viruses, enzymes) in many 
applications. 

 
 
 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

LOOSE-FITTING FACE-PIECE- POWERED AIR-PURIFYING RESPIRATOR - PAPR. 
 has APF=25 
 has a blower that pulls air through attached filters.  
 then the blower pushes the filtered air into the face-piece, which covers all of the 
user's face.  

Since it is loose-fitting, 
  it does not need to be fit tested and can be used by workers with facial hair. 

 
TIGHT-FITTING FULL FACE-PIECE - PAPR  

 has APF=1,000 
 an elastomeric face-piece made of rubber or silicone 
 with filters, and a blower that operate as they do on a loose-fitting 
face-piece PAPR.  
  it must be fit tested, because has a tight-fitting face-piece 

There are also  
 half-mask PAPRs - APF=25 
 a helmet or hood PAPRs 

 
 

 
 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

 ISAR- KOMBI protective clothing   
and with full face masks and adequate filters 
and 
 Autonomous ventilating device  
Passat / MISTRAL 
It is designed and tested for use in protection against 
radioactive particulate contamination  in the following 
activities: 

– radioactive decontamination, 
– protection against gases and hazardous 

substances. 
The autonomous ventilating device Passat / MISTRAL 
comprises a control system with three airflow values: 

 210 l / min; Time of use 15 h (with filters fitted) 
 300 l / min; Time of use 7.5 h at (with filters fitted); 
 380 l / min; Time of use ~ 4.5 h (with filters fitted) 

  
NOTE  
 The air flow can be adjusted by turning the small key 
and can be secured by removing the key. 
 The batteries are rechargeable; 
The device shows: 

• low airflow alarm;   
• low battery alarm. 

 
At VVR-S Nuclear Reactor decommissioning it will be 
used: 
 for decontamination of hot cells  
 emergency situations  
 
 

 
 

 
 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

 
THE AIRLINE RESPIRATOR  
- with hood or a face-piece 
- has APF=1,000 

 
 It supplies clean breathing air,  

 through a long hose,  
 from  a source of clean air such as a cylinder  
or compressor.  

 
If the face-piece is tight-fitting, it must be fit tested. 
 

 



 
 
 
 

 TYPES OF RESPIRATORS  
 

 

 
 

SELF-CONTAINED BREATHING APPARATUS - SCBA. 
 has APF=10,000 
 it is a type of atmosphere-supplying  
respirator.  
 the air is supplied: 

 from a cylinder of compressed breathing air,  
 that is designed to be carried by the respirator user.  

 have a tight-fitting, elastomeric face-piece  
that covers the user's face.  
and must be fit tested.  
 

 provide the highest level of respiratory protection. 
. 
 

 



 
 
 
 

 SELECTION OF APPROPRIATE RESPIRATORS   
FOR DRY CUTTING  

 

 

 
 

 Dry Cutting is a risky business  
 
Types of operations that may result in exposure to silica dust: sawing 
drilling; clean-up; grinding; scarifying; crushing; milling 
When you inhale the dust, silica particles, scar your lungs, causing a 
disabling, irreversible, and incurable lung disease called silicosis.  
The good news is that silicosis is 100% preventable.  
You can work with silica-containing materials in ways that do not result 
in exposure to dust. 

 
Use proper respiratory protection when engineering controls cannot keep 
silica exposures below the Recommended Exposure Limit (REL).  

NIOSH (National Institute for Occupational Safety and Health) - REL 
is 0.05 mg/m3 as a 10-hour time-weighted average 

 
 



 
 
 
 

 SELECTION OF APPROPRIATE RESPIRATORS   
FOR DRY CUTTING  

 

 

 
 

Use of respirators should be part of a complete respiratory 
protection program, which must cover the following basic 
elements, as applicable: 

 
 Periodic environmental monitoring; 
 Regular training of personnel regarding exposure and respirator use; 
 Selection of appropriate respirators; 
 A medical evaluation of the worker’s ability to perform the work while 

wearing a respirator; 
 Respirator fit testing (annually); 
 Maintenance, inspection, cleaning, and storage of respiratory protection 

equipment; 
 Procedures for regularly evaluating the effectiveness of the program. 

 
 



 
 
 
 

TIPS FOR CONTROLLING DUST 
 
 

 
 

  Use the dust collection systems available for many types of dust-generating 
equipment.  
 When purchasing equipment, look for dust controls. 

 Use local exhaust ventilation to prevent dust from being released into the 
air.  

 Always use the dust control system, and keep it well maintained. 
 Do not use equipment if the dust control system is not working properly. 
 Use equipment that provides water to the blade or grinder when sawing or 

grinding concrete or masonry.  
 Be sure to only use blades and abrasive wheels that are rated as safe for use 
with water. 
  Keep in mind that dust levels can remain high for some time even after 

cutting, grinding, or sweeping has stopped. 
 



 
 
 

 Selection of appropriate respirators  for dry cutting 

 

 
 

Recommendations for respiratory protection for crystalline silica (as respirable dust) 
concentrations in air are as follows: 

 Up to 0.5 mg/m3 - Half-mask air-purifying respirator with, at a minimum, N-95 filters. 
Up to 1.25 mg/m3 - Powered air-purifying respirator with: 

at a minimum, N-95 filters;  
or supplied-air respirator with hood or helmet operated in a continuous-flow mode. 

  Up to 2.5 mg/m3 - Full-face piece air-purifying respirator with: 
 at a minimum, N-100 filters; or powered air-purifying respirator  
 tight-fitting face- piece and high-efficiency filters. 

 Up to 25 mg/m3 - Positive pressure supplied-air respirator. 
 

In order to protect workers in for following dry cutting and plasma torch cutting 
decommissioning activities  we intend to purchase  a TIGHT-FITTING FULL FACE-PIECE 
- PAPR  model 3M Jupiter  which : 

has APF=1,000; 
Assures respiratory protection with air supplied, from a Jupiter kit  that uses 
two special filters for vapours, gases and solid particles, 

 

 
 



 
 
 
 

 HOW TO SELECT  SUITABLE  BREATHING  SYSTEM  
 

 

 
 

1. What should I consider when choosing a respirator? 
 the hazards in your environment,  
 work requirements and the external conditions 
 the protection level required by your respirator  
 the type and protection level of the necessary filter. 
 

2. Please check the following before using filtering respiratory protection: 
 Is there enough oxygen in the ambient air? (local legislative requirements – 

in Romania a minimum of 17 vol. % is required)?  
  What contaminants are in the ambient air? 
What are the concentrations of the contaminants? 
Are the contaminants in gas, particle, or vapour form? Or are they a 

mixture?  
Do the contaminants have adequate warning properties (e.g. smell or taste?) 
What are the applicable Occupational Exposure Limits (OEL)? 
 In addition to respiratory protection, is other personal protection equipment 

(e.g. eye or ear protection) required? 
 

 



 
 
 
 
 

HOW TO SELECT  SUITABLE  BREATHING  SYSTEM  
 

 

 
 

3. Which respirator should I 
choose? 

 Determine the NFP -nominal protection 
factors  - for respiratory protective 
devices (see table 1): 
  is the highest permissible leakage 

level according to the approval 
requirements of the respective 
device.  

 It indicates the mathematically 
calculated maximum protection 
performance.  

 For the selection of filtering devices, the 
higher protection factor must be 
applied. 

Keep in mind: The performance indicate by NPF can 
only be achieved when Respiratory protective 
device is worn correctly and has been properly 
maintained. 



 
 
 
 

HOW TO SELECT  SUITABLE  BREATHING  SYSTEM  
 

 

 
 

 To evaluate the minimum required 
protection factor  you will need  to 
know:  
the concentration of the hazardous 
substance you are dealing;  
the assigned Occupational Exposure Limit 
(OEL) of the substance; 
An OEL (like AGW)  

is the concentration of a specific 
airborne substance  
 averaged over a reference period  
which  
shows no evidence to be threatening 
to ones health if exposed to it, at that 
cconcentration, on a daily basis. 

 
For a needed minimum protection factor= 
30  - for lead dust (see table 1), you will 
need to use a: 

• P3-filter or together with a half mask, a 
full face mask, or PAPR.  

 



 
 
 
 

 HOW TO SELECT  SUITABLE  BREATHING  SYSTEM  
 

 
 

 In the case where the contaminants are 
present in both particle  and gas form,  
 the NPF must be established for each one 

separately. 

 Concentration of gases is measured: 
 in ppm (parts per million= volume of the 

substance within 1 m3 of air)  
 or mg/m3 (= weight of the substance 

within 1 m3 of air)  
 Concentration of particles (dust) only in 

mg/m3: 
 while mg/m3 deals with weight and 

ppm with volume,  there is no direct 
calculation for mg/m3 to ppm.  

 higher concentrations are often 
indicated: 
  in % by volume,  
 10,000 ppm = 1 vol. %. 

 

 



 
 
 
 

 HOW TO SELECT  SUITABLE  BREATHING  SYSTEM  
 

 
 

4. What is the maximum concentration of the  
contaminant for which I can use respiratory 
protection? 

 
When using a combination filter,  both of the 
maximum permissible  concentrations need to be 
calculated, i.e. : 
 the value for the gas filter  
and  
 the value for the particle filter. 
 
The lower of the two values  should be taken  
as the maximum permissible  concentration for 
this combination filter. 
 
In this example  

the maximum permissible concentration 
for chorine   dioxide  is  1.6 ppm 
when using a full face mask with a B-P2 
combination filter  

 
 



 
 
 

 HOW TO SELECT THE RIGHT FILTER 
 

 
 

5. How to select the right filter? 
Contaminants come in different forms – 
generally: 

 aerosols (solids/particles) - dust, 
fibres, fumes, microorganisms (e.g. 
viruses, bacteria, fungi, spores) and 
mists 

 gases (gases, vapours)  
• You can choose between the filter types 

to protect against 
  one of these forms  
 or a combination of both of them. 

Table 2  
 shows you the colour coding of filters 

according to EN14387 
  helps you to determine which filter-

type is needed for the contaminants you 
are dealing with. 

 



 
 
 

 HOW TO SELECT THE RIGHT FILTER 
 

 
 

Differentiation of filter types  
(see table 3)  
 
Filters are split in different classes according to 
their: 

 capacity (gas filters)  
 efficiency (particle filters), 

 
Gas filters of class 2 may be used at 

 higher concentrations  
or for  
 a longer time than class 1 filters.  

 
The class of a particle filter : 

indicates how efficient the filter is in 
filtering out particles.  
(class 1: 80%, class 2: 94%, class 3: 
99.95%). 



 
 

 HOW LONG DOES A FILTER LAST  
 
 7. How long does a filter last? 

The service life of a respiratory filter, depends on:   
its size  and 
conditions of use, 
 it is not possible to give an estimated service life. 

 Factors affecting service life: 
 concentration of the contaminants 
 combination of the contaminants 
 air humidity 
 temperature 
 duration of use 
 breathing rate of the user 

Important is:  local / company regulations 
 The end of service life is generally recognizable by: 

 in gas filters - by a noticeable taste or smell of the contaminant 
 in particle filters - by an increased breathing resistance 
 in combination filters  - a noticeable taste or smell and/or an increased breathing 

resistance 



 

WARNING 
 

6. When using filtering respiratory protection, always keep the following in mind: 
 
Never use any kind of filtering respiratory protection device . . . 
 

  in oxygen deficient atmospheres (less than 17 vol. % O2) 
 in poorly ventilated areas or confined spaces, such as tanks, small rooms, 

tunnels, or vessels 
  in atmospheres where the concentrations of the toxic contaminants are 

unknown 
 when the concentration of a contaminant is higher than the maximum 

permissible concentration and /or the filter class capacity 
  when the contaminant has poor or no warning properties (smell, taste or 

irritation), such as: aniline, benzene, carbon monoxide, and ozone 



 
 
 
 

 WARNING  
 
 

 
6. When using filtering respiratory protection, always keep the following in mind: 

 
 Immediately leave the area if . . . 

 breathing resistance increases noticeably 
 you began to feel dizzy 
 you smell, taste, or become irritated by the contaminant 
 your respirator is damaged 

 
 Make sure that . . . 

  the selected respirator fits properly 
  if both gases and particles are present, use a combination filter 



 

 

 

   THANK YOU  


