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History

Å FEVDI is family own business founded in 1968, by Mr. Lucien GALLO

Å FEVDI has more than 50 years of experience in nuclear chemical

decontamination

Å Location near Lyon, France

24 rue Louis Pradel 69960 Corbas, France

France has 57 reactors units



Offices

Å German office: addressing German nuclear decommissioning market

Siegburger Str. 231, 50679 Köln, Deutschland



Capabilities

Å Formulation and R&D laboratory

Å Production facility : Mixing tanks 

up to 4000 L, demineralized water 

installation.

Å Conditioning facility : 5L to 1000L

Å Maximal area storage : 1500 m²,

Å Manufacturing capability: 

Å Liquid: 600 t/year,

ÅGel : 50 t/year,



Capabilities

Å Dedicated production line for nuclear 

wet impregnation towel.

Å Custom -made capability



Capabilities

Å Assembly workshop for spraying 

equipment



Market

Nuclear maintenance

Decontamination 

during outage

Decommissioning

Deep decontamination 

of metallic part

Defense and CBRNe

Decontamination 

in case of accident



Our key customers

France: 70% market share

End user ïUtilities Services and maintenance companies



Our international customers

Belgium

Germany

Italy

Romania

Sweden

Finland

Czech Republic

Switzerland

UK



Our international customers

Canada

USA



Our international customers

China

Japan

South Korea



Our international customers

UAE

Turkey



Type of contamination

Contamination

Removable or loose

Contamination on the 

surface or suspension

Fixed

Contamination highly penetrated 

to the material



Å The choice of the decontamination process and product depends on

ï The aim of decontamination:

ÅMaintenance

ÅWaste sorting

ÅDismantling

ï The material characteristic (shape, type)

ï Contamination characteristic (mSv)

ï Type of final secondary waste treatment (liquid, solid)

ï Risk for on-site personnal

ï Cost

Depending on your needs and constraints, our experts can 

suggest you the most suitable products for your project. 

Choice of decontamination solutions



Qualifications

Å FEVDI is certified ISO 9001 version 2015

since 1997

Å FEVDI has also ISO14001 and ISO45001

Å FEVDI is compliant with REACH (European 

Union Regulation concerning the registration, 

evaluation, authorization and restriction of chemicals)

Å FEVDI product are PMUC certified by 

EDF label
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Secondary 
waste

Labile contamination Fixed contamination

Liquid 
effluent

ALCATUM® (Liquid/Foam)
FEVDIRAD AL (Liquid/Foam/Gel)
FEVDIRAD AC2 (Liquid/Gel)
NUTRIUM (Liquid)

CERIMOUSS (Foam)
FEVDIRAD OX1, OX5, OXE (Gel)

No liquid, 
solid waste

Wiping Towel
FIXAPRO
GNS54

ASPIGEL 100, 200, 400, 500 
(Gel)

FEVDI has a large range of decontamination product to remove labile or fixed 

contamination. The selection of the product depends on the type of material to be 

decontaminate, labile of fixed contamination, and constraint regarding the secondary 

waste (liquid effluent or solid waste).

Choice of decontamination solutions



Foam

decontamination



Foam decontamination

Å FOAM such as ALCATUM®

Foam decontamination for RPV, 

nuclear cavity,  fuel pool and tubes, 

vessel in NPP.

Å Principle: Remove via chemical

process the contamination with a 

foam. All is simply rinsed by water. 

Å Suitable for ceiling, round shape

object, holes, pipesé.

Å Can be also used for dismantling

activities



RPV cavity water is drained after load/unloading spent fuel 

and then need to decontaminated with foam

Advantages of foam compare to liquid:

Å generate less liquid wastes

Å retain the radioactive particles 

and drain them,

Å fill a volume, as pipe, with little 

liquid,

Å increase the time contact,

Å improve the efficiency 

compared to a non-foaming 

liquid.

Foam decontamination



Foam process

Å Actions of the foam during the decontamination
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Definition

ÅLabile : easy to move

ÅFixed : attached at its support
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Two types of foam decontamination

Å Two types of foam decontamination application:

ï Foam decontamination degrease and dissolve

ÅALCATUM / FEVDIRAD AL Liquid or foam

ï Foam decontamination to remove fixed contamination by erosion

ÅCERIMOUSS + FEVDIMOUSS
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ALCATUM ® 2

Å Characteristics

ï pH 10,

ï density 1.000,

Å Decontaminating features

ï degreaser,

ï removes thin film of acid boric,

ï removes labile particles.

Å Other features

ï no salts or sequestering agent as 

EDTA (no chelating agent),

ï No irritating to the eyes.

ï low foaming,

ï do not leave marks,

ï biodegradable,

ï Used pure only.

2323

ω ¦ǎŀƎŜ ό°C) : 15 ς 50°C
ω {ǘƻǊŀƎŜ ό°C) : 10 ς 30°C
ω /ƭƻǳŘ Ǉƻƛƴǘ ό°C) : > 50°C



PMUC (Produits et Matériaux Utilisés en 

Centrale nucléaire)

 PMUC is a label delivered by EDF for all chemicals substances 

 used in NPP ensuring that no halogen and sulfuric elements 

 are used.

According to the EDF D5710/IMC/1999/007111 regulation, all EDF and contractor 

on-site activities are governed by the ñMaterial and Equipment for use in power 

plantò program (PMUC). The plant has the list of all chemicals and substances 

used in the facilities.

Each product has given a PMUC number.

The PMUC requires to have a concentration of Fluor, Sulphur, Chlorine, Bromide, 

Iodine lower than <10,0 mg/kg (10 ppm)

Free of Halogen

F (Fluor)

S (Sulfur)

Cl (Chlorine)

Br (Bromine)

I (Iodine)
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ALCATUM ® HO

Å Characteristics

ï pH 11.2,

ï density 1.003,

ï only irritating to the eyes.

Å Decontaminating features

ï degreaser,

ï removes thin film of acid boric,

ï removes labile particles.

Å Other features

ï no salts or sequestering agent as 

EDTA (no chelating agent),

ï low foaming,

ï do not leave marks,

ï biodegradable,

ï Used pure only.

2525

ω ¦ǎŀƎŜ ό°C) : 15 ς 90°C
ω {ǘƻǊŀƎŜ ό°C) : 10 ς 60°C
ω /ƭƻǳŘ Ǉƻƛƴǘ ό°C) : > 90°C

Alkaline 
decontamination 
detergent for hot 
conditions application
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ALCATUM ALCATUM 2

PMUC number: 02-0065 02-1002

pH 11.3 9.5 ï 10.5

Eyes irritant labelling No labelling

Non hazardous goods

Decontamination 

efficiency

Labile decontamination Slighly improved 

(degreasing power 

inscreased)

Odor Lemon odor Lemon odor improved

Foaming capacity Foaming through 

CAMUNI V5

Slightly increased 

(foaming capacity 

increased)

Improvement of ALCATUM  ® 2



Å Uses:

ï decontamination of the pool after the nuclear 

reactor fuel recharging,

ï decontamination of the nuclear fuel transfer system,

ïOther maintenance operations.

Example for pool decontamination

Å FD : between 50 and 128,

Å Common remaining specific activity : < 20 Bq/cm²

Å Average time : 1 hour,

Å Minimum number of operators : 2,

ALCATUM ®



Foam equipment

LASER foam (10 for acid, 
12 for basic)

Foam gun in stainless 
steel (24L and 50L)

CAMUNI V5

ALCATUM®

FEVDIRAD AL MOUSSE
CERIMOUSS/FEVDIMOUSS 

NEUTRE

ALCATUM®

FEVDIRAD AL MOUSSE
ALCATUM®

FEVDIRAD AL MOUSSE
CERIMOUSS/FEVDIMOUSS 

NEUTRE

Surface area < 20 m 2 Surface area < 120 m 2 Surface area > 120 m 2



Foam CAMUNI V5

Å Generate foam : CAMUNI V5

ï Improving safety

ÅNo tank under pressure,

ÅResistant to basic, corrosive, 

acid or/and oxidizing

ÅHolding tank of 42 L and 

dripping pan in technical 

compartment

ÅLow pressure work (6 bar 

max.)

ÅCompact and robust (Inox, 

composite material)

ÅSelf-sealing valve to avoid 

splashing risk

ÅNo transfer of products
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Foam CAMUNI V5

ALCATUM ® Video

https://www.youtube.com/watch?v=0chEdefGLdA
https://www.youtube.com/watch?v=0chEdefGLdA
https://www.youtube.com/watch?v=0chEdefGLdA


Å Generate foam : CAMUNI V5

ï Practical

Å2 devices in 1 : foam 

generator and low pressure 

water rinsing

Å1 command for 4 features : 

foam, stop, rinse and purge 

(easy to use)

ÅFast loading and reloading of 

the product

ÅUnlimited autonomy

ÅTime saving against laser 10 

and stainless steel gun foam

ÅMixing 50/50 of 2 products

ÅRinsing of the pump and 

pipes

ÅNeed only low pressure 

compressed air supply

ÅOutlet with fast coupler 

compatible with all 

accessories of foam guns

ÅThe foam can be carried from 

8 to 50 m without modify its 

properties

ÅPossibility to do a foam train

31

Foam CAMUNI V5



Foam process

Time of contact (15 - 30 min recommended).

Å stability of the foam : between 2 and 5 min,

Å procedure to ensure the time contact upon vertical surface:

Gun

foam

Vertical 

surface

Vertical 

surface

Vertical 

surface

The foam is 

sprayed upon 

vertical surface

The front foam 

drops, leaving an 

exposed surface

Foam is sprayed 

upon exposed 

surface

Exposed 

surface

During the 

time contact

ex.: 15 min

Draining
Gun

foam
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Nuclear reactor cavity 

decontamination





Case study

Å Customer: EDF

Nuclear cavity decontamination from EDF Gravelines after fuel 

loading : 

3535

Before decontamination After decontamination
Average dose rate (mSv/h) 1,3 0,2 to 0,3
Max hot spot (mSv/h) 1,5 on the flanges Hot spot removed

Numberof technicians: 3 technicians

Activity Duration Number of staff Dose received mSv
Application of ALCATUM foam 0h35 1 0,22
Rinsing with demineralized water 0h35 1 0,27
Dose measurement 0h30 1 0,05
Waste evacuation 1 0,38

total 0,92



Case study

Å Customer: EDF

Nuclear cavity decontamination from EDF Gravelines after fuel 

loading : 

3636

Chemical element Before decon MBq/Kg After decon MBq/Kg Efficiency
Cr51 248 2 99,19
Mn54 19 0,2 98,95
Co58 217 2 99,08
Co60 97 1 98,97
Zr95 51 0,4 99,22
Nb95 72 0,6 99,17
Ag110 10 0,2 98,00

Duration of decontamination (foam, rinsing): 1h10
Total activity duration, decontamination, waiting time, dose measurement: 2h15
Real duration of the service: 4h00 (critical path at 8h)
Gamma characterization with wipe test on surface:



FEVDIRAD AL MOUSSE (foam)

Å Characteristics

ï pH > 13,

ï density 1.048,

ï Corrosive,

Å Decontaminating features

ï degreaser,

ï remove crystal acid boric,

ï remove labile particles.

Å Other features

ï no sequestering agent as EDTA,

ï very foaming,

ï easily removable,

ï Used pure or diluted 

(20% recommended).
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FEVDIRAD AL MOUSSE

Å Using

ï decontamination of the pool after the nuclear reactor discharging,

ï decontamination of the nuclear fuel transfer system,

ïOther maintenance operations.

Å FD : about 100,

Å Common remaining specific activity : < 20 Bq/cm²

Å Average time : 1 day,

Å Minimum number of operators : 2,



Å Cristallised Boron can happen in case of leakage of 

borated water,

Å This can happen also in the case of decrease of 

temperature, this can block pipes.

Cristallised Boron

Å In a vessel, FEVDIRAD AL Liquid can 

be used to dissolve the crystallized bore.

Å In blocked pipes, FEVDIRAD AL Liquid 

is used first to dissolve the solid parts, 

then FEVDIRAD AL foam shall be used to 

dissolve the residual parts.

Å On wall, FEVDIRAD AL foam or gel are 

used.



Cristallised Boron

FEVDIRAD AL Video

https://www.youtube.com/watch?v=1etS4pioeEE&list=PLIRjOoWcATin4pzQKWlA6qXeU_S5onJRB&index=10


Case study

Å Customer: NUVIA

NUVIA case studies at EDF Dampierre NPP for crystallized boron : 

Å Pipe with around 1200 kg of crystalized boron with 10 000 to 20 000 

Bcq. 

Å Application of 300 kg of FEVDIRAD AL Liquid in several

pulverization as electric cable was passing through the tube; it is not 

possible to immerse with the liquid. 

Å After 2 to 3 hours, the boron is dissolved, and after rinsing only 10 to 

20 Bcq were measured.

Å The DF = 10 000, which was satisfying EDF. 
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Case study

Å Customer: ONET

ONET case studies at EDF Cruas NPP for crystallized boron: 

Å Draining pipe with 30 cm of crystalized boron. 

Å Application of 2000L of FEVDIRAD AL Liquid with suction with 

membrane pump.

After 1h30, all the boron was dissolved. 
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CERIMOUSS + FEVDIMOUSS NEUTRE 

The combination of the CERIMOUSS + FEVDIMOUSSE NEUTRE through a dual 

foaming equipment such as CAMUNI V5 is used for nuclear decontamination 

by removing the fixed contamination.

Remove the oxide layer

0.3 µm (micron) can be removed on stainless steel 316L in 1 hour contact.

50% CERIMOUSS   50% FEVDIMOUSSE NEUTRE
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FEVDIMOUSS / CERIMOUSS

FEVDIMOUSS NEUTRE

Å Caracteristics

ï pH 7,

ï density 1.005,

ï not classified.

Å Decontaminating features

ï degraeser,

ï remove labile particles.

Å Other features

ï not contained salts and 

sequestering as EDTA,

ï very foaming,

ï easily removable,

ï used pure or diluted.

CERIMOUSS

Å Caracteristics

ï pH < 1,

ï density 1.39,

ï corrosive.

Å Decontaminating features

ï erodes Inox,

ï removes fixed particles,

ï removes labile particles.

Å Other features

ï contains CeIV but no NH4
+,

ï non-foaming,

ï easily removable,

ï used pure or diluted.
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ADVANTAGES

Advantages of CERIMOUSS foam compare to liquid:

Å Cost effective:
Å1L produce 10L of foam which covers 10m2

ÅNo need to rinse with high pressure water

Ågenerate less secondary liquid wastes (6 to 10 times less than liquid 

decontamination)

Å Improve the efficiency compared to a non-foaming liquid
ÅThe foaming can retain on surface and fill a volume with complex shape

Å1hour contact with stainless steel 316L can remove 0.3 ɛm

Å Easy to use:
ÅFoaming gun or CAMUNI for large surface

Å Safe to use:
ÅFree of ammonium

ÅPMUC (no halogen)



Foam process

Å Usual foaming products

Product ALCATUM ® FEVDIRAD AL 
MOUSSE

CERIMOUSS FEVDIMOUSS 
NEUTRE

pH 11,3 (alkali) 14 (very alkali) 0 (very acid) 7 (neutral)

Used for Maintenance, like:
- decontamination of 

the pool after the 
nuclear reactor 

discharging,
- decontamination of 

the nuclear fuel 
transfer system,

- Other maintenance 
operations.

No dangerous good

Maintenance and 
decommissioning.
Used upon very 

contaminated support 
and  to remove the 

boron crystals.

Corrosive

Maintenance and 
decommissioning, 
used in association 

50/50 with 
FEVDIMOUSS for 

remove fixed 
contamination.

Corrosive

Maintenance and 
decommissioning, 

used alone for slight 
decontamination or in 
association 50/50 with 

CERIMOUSS for 
remove fixed 

contamination.

No dangerous good

DF between 50 and 128 about 100 DF : about 150 DF : about 150

Common 
remaining specific 
activity

< 20 Bq/cm² < 20 Bq/cm² NA NA



MULTIPOOL tools

Å Foam spray tools

For RVP pool decontamination, the ALCATUM® is used

by the MULTIPOOL tools

ï 12 tubes of 2 m,

ï 4 tools,

ï 1 hose of 5 m,

ï 1 hook for hanging,

ï 1 box for storage
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Training

Å FEVDI can ensure the training of the CAMUNI and MULTIPOOL 

tools in France CETIC training installation or at customer site. 

FEVDI 2014 Training of China CGN DayaBay staff, nuclear training center

4848
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Crane
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MULTIPOOL tools

MULTIPOOL tools video

https://www.youtube.com/watch?v=5oKS9iTp7wM


Case study

Å Customer: EDF

Nuclear cavity decontamination from EDF Saint Laurent des Eaux: 

5555

- Application of ALCATUM in foam with 
Multipool tool at 2 m height from the bottom

- Rinsing with low pressure water

- Same procedure for the floor c/sec
Before 

decontaminati
on

After Alcatum

1 >10000 16
2 >10000 14
3 >10000 260
4 >10000 16
5 >10000 17
6 >10000 10
7 >10000 11
8 >10000 20
9 >10000 10
10 >10000 3
11 200 130
12 1000 /
13 250 4
14 350 3
15 400 1
16 250 26



Decontamination of transfert tube

Å FEVDI ALCATUM foam can be used 

to decontaminate the transfer tube 

between the RPV pool and the Spent 

fuel pool with a robot spraying foam.
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FEVDI FOAM-ROBOT

57

Å FEVDI is working on a new 

robot to replace human for 

spraying nuclear 

decontamination foam

57
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Å FOAM-ROBOT can spray 

ALCATUM, FEVDIRAD AL 

and CERIMOUSS for nuclear 

cavity decontamination a 

with robotic solution

58

FEVDI FOAM-ROBOT
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FEVDI FOAM-ROBOT

Å Adding a gamma camera allows to 

measure in reality time the contamination 

and focus the decontamination foam on 

the most contaminated area.



FEVDI FOAM-ROBOT



ÅNo risk of alpha 

contamination

ÅNo dosimetry

ÅBetter decontamination 

performance



6262NED video

FEVDI FOAM-ROBOT

https://www.youtube.com/watch?v=K05x0K7F-5w


ULTRASONIC 

BATH



ULTRASONIC BATH
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FEVDIREM DNB can be also used as an alkaline 

decontaminating liquid in ultrasonic bath.

 

Being a non-foaming with a strong degreasing power.

Source: https:// www.uatom.org /



GELIFOAM®



GELIFOAM® for decontamination

Å GELIFOAM® is an innovative 

foam to decontaminate large 

space such as vessel, large 

tube, steam generator, 

pressurizer, pump, glove box, by 

filling with a static foam (long 

duration foam 4-5 hours). 

Å With foaming capacity up to 15, 

the liquid effluent is reduced

while having the equivalent

decontamination factor than

liquid. 



ADVANTAGES

Advantages of GELIFOAM® compare to liquid:

Å Different type of foam formulation can be developed: removal 

of labile contamination or fixed contamination.

Å Efficiency highly improved compare to normal foaming
Å The foam can be stabled for up to 5 hours which increase the 

contact time.

Å Cost effective:
Å High foaming capacity up to 15

Å No need for water rinsing, thus a reduction of liquid effluent

Å Easy to use:
Å GENEFOAM is a high flow rate for GELIFOAM® with a 100L/min

Å Effluent to be evacuate by using a simple pump

Å Used remotely with a foaming with 50 m away from the 

equipment to be decontaminated



Case study

Å Customer: CEA DCNS France

Å Decontamination of heat exchanger secondary circuit tubes with 

GELIFOAM® for nuclear submarine

68

Photos from CEA
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Å Customer: CEA DCNS France

Å Decontamination of heat exchanger secondary circuit tubes with 

GELIFOAM® for nuclear submarine
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Photos from CEA

Inspection of the SG while filling with GELIFOAM®
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Case study



Å Customer: CEA DCNS France

Å Decontamination of heat exchanger secondary circuit tubes with 

GELIFOAM® for nuclear submarine
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Photos from CEA

Å Removal of sludge of a volume of 2m3 in different type of material (stainless steel + 

austenitic stainless steel).

Å Reduction by 6 of effluent compare to standard SG decontamination (Westinghouse 

process)

Å Removal of oxides dissolved by the foam.

Å Formulation of the foam to removal oxides while avoiding further corrosion

70

Case study



Å Customer: DCNS France

Å Decontamination of steam generator secondary circuit tubes with 

formulated foam for maintenance

After foam decontaminationBefore foam decontamination
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Photos from CEA
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Case study



Filling a 1m3 in 30 s
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