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

A FEVDI has more than 50 years of experience in nuclear chemical
decontamination

A Location near Lyon, France
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A German office: addressing German nuclear decommissioning market
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MUCLEAR EXPERT Capabilities
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A Formulation and R&D laboratory ' i

A Production facility : Mixing tanks
up to 4000 L, demineralized water ’1;

installation. a}\ | G | '

L L
A Conditioning facility : 5L to 1000L é

A Maximal area storage : 1500 m2,

A Manufacturing capability:
A Liquid: 600 t/year,
A Gel : 50 tlyear,
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A Dedicated production line for nuclear
wet impregnation towel.
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A Assembly workshop for spraying
equipment
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Nuclear maintenance Decommissioning Defense and  CBRNe
Decontamination Deep decontamination Decontamination

during outage of metallic part in case of accident




,,FEVDI Our key customers
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France: 70% market share
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,,FEVDI Our International customers

afag

N
. _/ .. my,
oo BRSeass Snoie Fauans SR RS @

Germany "ltm - Proussen .GNS steag

ltaly | oo
Joint Research Centre
Romania (N/
Sweden Studsvik
Finland NUTRONIC fortum

Czech Republic

CEZ GROUP

Switzerland Stop-RAdium

: “ _—-—
UK ‘ NATIONAL NUCLEAR 9o iy
) LABORATORY.. S

EEEEEEEEEEEEEEE

\(’)Rl)lC

NUCLEAR
FORUM?24




FEVDI Our international customers

MUCLEAR EXPERT

N

Canada (CCN Q{"ng % bec

T
ANNNNNN




afag

,,\EVDI Our International customers
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F\EVDI Our international customers
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Contamination

7ZENN'

Removable or loose Fixed
Contamination on the Contamination highly penetrated

surface or suspension to the material




\EVDI Choice of decontamination solutions

A The choice of the decontamination process and product depends on

I The aim of decontamination:
A Maintenance
A Waste sorting
A Dismantling

I The material characteristic (shape, type)

I Contamination characteristic (mSv)

I Type of final secondary waste treatment (liquid, solid)
I Risk for on-site personnal

I Cost

Depending on your needs and constraints, our experts can
suggest you the most suitable products for your project.
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A FEVDI is certified 1ISO 9001 version 2015
since 1997

N° 2025/112519.1 Page 1/1

AFNOR Certification certifie que le systéme de management mis en place par :
AFNOR Certification certifies that the management system implemented by:

FEVDI SARL

A FEVDI has also 1SO14001 and I1IS0O45001 P scttes s

CONCEPTION, FABRICATION ET VENTE DE DECONTAMINANTS LIQUIDES, MOUSSANTS
ET GELS, DEGRAISSANTS, DETERGENTS, DESINFECTANTS, DECAPANTS, PRODUITS DE FIXATION,
PRODUITS DE PROTECTION DE SURFACE, DES SERVIETTES DE DECONTAMINATION,

POUR DES APPLICATIONS DE DECONTAMINATION NUCLEAIRE, RADIOLOGIQUE, BIOLOGIQUE,
CHIMIQUE ET DE CONFINEMENT DES EXPLOSIFS, AINSI QU'A DES USAGES INDUSTRIELS.
CONCEPTION, FABRICATION, VENTE ET NEGOCE DE MATERIELS
DESTINES A L'APPLICATION DES PRODUITS.

A F EV D I i S CO m p I I ant With R EAC H (E uro pean DESIGN, MANUFACTURING AND SALE OF LIQUID, FOAMING AND GEL DECONTAMINATION PRODUCTS,

DEGREASING AGENTS, DETERGENTS, DISINFECTANTS, PAINT STRIPPERS, FIXATIVE FILM,
SURFACE PROTECTION PRODUCTS, DECONTAMINATION TOWEL, FOR CHEMICAL,

Union Regulation concerning the registration, o R LSS WML COUMIION
DESIGN, MANUFACTURING, SALE AND TRADE OF EQUIPMENT FOR PRODUCT APPLICATION.

evaluation, authorization and restriction of chemicals) 3 18 évalue ot juge contorme aux exigences requses par:

has been assessed and found to meet the requirements of:

1SO 9001 : 2015 - 1ISO 14001 : 2015 - 1SO 45001 : 2018
et est déployé sur les sites suivants :
and Is deveioped on the following locations.

24 RUE LOUIS PRADEL Z1 FR 69960 CORBAS (siege)
24 RUE LOUIS PRADEL ZI FR 69960 CORBAS (entrepdt)

b o 2 RUE DES ROSES ZI FR 69960 CORBAS (entrepdt)
ro u C a r e C e r I I e Le détail des activités ef sites certifiés par nomme est mentionné sur les certificats suivants -
The description of cerlified activities and locations per standard is mentioned on the following cerfificates:
Certificat 1ISO 9001 : 2015 n® 15510
Certificat ISO 14001 : 2015 n° 112366
a e Certificat ISO 45001 : 2018 n® 112367
Certificats 1SO 9001, SO 45001 et SO 14001 délivrés sous accréditation n” 4-0001

Certificates ISO 9001, ISO 45001 and ISO 14001 issued under accreditation n®4-0001

Ce certicat est valable & compler du (améaimoisfour) Jusavau
This certificate is valid from (yearmonthiday) 2025-01-28 Un? 2028-01-27

st i oo, coveihs o g dleceniue 3wk et
. o it e

PMUC

Julien NIZRI
Directeur Général d’AFNOR Certification
Managing Director of AFNOR Certification
s sz, i Flashez ce QR Code pour

vénfier la valioité du certificat

s eran i e

“.3 Produits et Matériaux Utilisables en Centrales
€eDF

1 & - 83571 La Plaine Saint Denis Cedex - France - T. +33 (D)1 41 82 50 00 - F.+33 ()1 48 17 00 00 afnor

SAS au capital de 18 167 000'€ - 478 070 002 RCS Bobigny - www.afnor.org




FEVDI

Choice of decontamination solutions
\_ | [ assot coarcatnon ]

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).

Secondary  Labile contamination Fixed contamination

waste

Liquid ALCATUM® (Liquid/Foam) CERIMOUSS (Foam)

effluent FEVDIRAD AL (Liquid/Foam/Gel) FEVDIRAD OX1, OX5, OXE (Gel)

FEVDIRAD AC2 (Liquid/Gel)
NUTRIUM (Liquid)

No liquid, Wiping Towel ASPIGEL 100, 200, 400, 500
solid waste  FIXAPRO (Gel)
GNS54
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wugiEan exrear Foam decontamination

A FOAM such as ALCATUM®

Foam decontamination for RPV,
nuclear cavity, fuel pool and tubes,
vessel in NPP.

A Principle: Remove via chemical
process the contamination with a
foam. All is simply rinsed by water.

A Suitable for ceiling, round shape
object, holes, pi pesé.

A Can be also used for dismantling
activities
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RPV cavity water is drained after load/unloading spent fuel
and then need to decontaminated with foam

Advantages of foam compare to liquid:

oo To Do P>

generate less liquid wastes
retain the radioactive particles
and drain them,

fill a volume, as pipe, with little
liquid,

increase the time contact,
improve the efficiency
compared to a non-foaming
liquid.
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Foam process

A Actions of the foam during the decontamination

Eroded support

layer \ foam

J
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Fixed or labile
contamination

uonoalIp ureiq

\ 4

foam

-
- TR
yoddns

Labile or soluble
contamination

Legend

+ Radioactive Particle

Oily or greasy

substance
Or Boron crystals

Or fixed contamination

Motion (by drain,

capillarity, gravity, etc.)

N Dissolution

Definition
A abile : easy to move

Kixed : attached at its support

afag



EVDI Two types of foam decontamination

Qualite
\

A Two types of foam decontamination application:

I Foam decontamination degrease and dissolve
A ALCATUM / FEVDIRAD AL Liquid or foam

I Foam decontamination to remove fixed contamination by erosion
A CERIMOUSS + FEVDIMOUSS

22



FEVDI ALCATUM © 2
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A Characteristics
I pH 10,
I density 1.000,
A Decontaminating features
I degreaser,
I removes thin film of acid boric,
I removes labile particles.

A Other features

I no salts or sequestering agent as
EDTA (no chelating agent),

I No irritating to the eyes.
I low foaming,

I do not leave marks,

I biodegradable,

I Used pure only.

FO)M: RO
2 dzFC) IFBEC Y

23



EVD| PMUC (Produits et Matériaux Utilisés en afao

NuCLE.ﬂ.R EXPERT

N Centrale nucleaire)

PMUC is a label delivered by EDF for all chemicals substances
used in NPP ensuring that no halogen and sulfuric elements

S5 et e ot o ot are used.

According to the EDF D5710/IMC/1999/007111 regulation, all EDF and contractor
onsite activities are governed by the 0

planto program (PMUC). The plant has t
used in the facilities.

Each product has given a PMUC number.

The PMUC requires to have a concentration of Fluor, Sulphur, Chlorine, Bromide,
lodine lower than <10,0 mg/kg (10 ppm)
Free of Halogen

F (Fluor)
S (Sulfur)
Cl (Chlorine)
Br (Bromine)
| (lodine)

24
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F\EHVDI ALCATUM®HO

A Characteristics

i pH11.2, w | &ICH $5 H#°C
i density 1.003, w {UZC WH0C
i only irritating to the eyes. w [t 2dZC)IFBEY U

A Decontaminating features
I degreaser,
I removes thin film of acid boric,
I removes labile particles.

A Other features

I no salts or sequestering agent as
EDTA (no chelating agent),

i low foaming, Alkaline

i do not leave marks, decontamination

i biodegradable, detergent for hot

i Used pure only. conditions application

25
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G Improvement of ALCATUM ©2 s

PMUC number: 02-0065 02-1002

pH 11.3 9.57 105

Eyes irritant labelling No labelling
Non hazardous goods

Decontamination Labile decontamination Slighly improved

efficiency (degreasing power
inscreased)

Odor Lemon odor Lemon odor improved

Foaming capacity Foaming through Slightly increased

- CAMUNI V5 (foaming capacity -

increased)
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A Uses:

I decontamination of the pool after the nuclear
reactor fuel recharging,

I decontamination of the nuclear fuel transfer system,
I Other maintenance operations.

Example for pool decontamination

A FD : between 50 and 128,

A Common remaining specific activity : < 20 Bg/cm?
A Average time : 1 hour,

A Minimum number of operators : 2,
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Foam equipment

LASER foam (10 for acid, Foam qun in stainless CAMUNI V5
12 for basic) steel (24L and 50L)
ALCATUM® ALCATUM® ALCATUM®

FEVDIRAD AL MOUSSE
CERIMOUSS/FEVDIMOUSS
NEUTRE

FEVDIRAD AL MOUSSE

FEVDIRAD AL MOUSSE
CERIMOUSS/FEVDIMOUSS
NEUTRE

Surface area <20 m 2

Surface area <120 m 2

Surface area > 120 m 2




F\E\VDI Foam CAMUNI V5

A Generate foam : CAMUNI V5
I Improving safety
A No tank under pressure,

A Resistant to basic, corrosive,
acid or/and oxidizing

A Holding tank of 42 L and
dripping pan in technical
compartment

A Low pressure work (6 bar
max.)

A Compact and robust (Inox,
composite material)

A Self-sealing valve to avoid
splashing risk
A No transfer of products

29



F\EHVDI Foam CAMUNI V5



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

EVD' Foam CAMUNI V5

Qualite
\ AFSOR CERTPCANIOR

A Generate foam : CAMUNI V5 A Need only low pressure
compressed air supply

A Outlet with fast coupler
compatible with all

T Practical

A 2 devicesin 1 : foam
generator and low pressure accessories of foam guns

ater rinsin .
w InSing A The foam can be carried from
A 1 command for 4 features : 8 to 50 m without modify its

foam, stop, rinse and purge
(easy to use)

A Fast loading and reloading of
the product

A Unlimited autonomy

A Time saving against laser 10
and stainless steel gun foam

A Mixing 50/50 of 2 products
A Rinsing of the pump and
pipes

properties
A Possibility to do a foam train

31
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Time of contact (15 - 30 min recommended).

Foam process

A stability of the foam : between 2 and 5 min,
A procedure to ensure the time contact upon vertical surface:

Gun
foam

Vertical
surface

— 3

The foam is
sprayed upon
vertical surface

—

Draining

Exposed
surface

il

N
)

Tl

‘lll n‘l

LAY, P S gl

The front foam

drops, leaving an
exposed surface

During the
time contact
ex.: 15 min

g e i
AL P L L M,
g
o T e e
LG

D= = e =

Foam is sprayed
upon exposed
surface

32



EEVDI Nuclear reactor cavity
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_NUCLEAR EXPERT Case study
N

FEVDI

A Customer: EDF %o
>~ EDF

Nuclear cavity decontamination from EDF Gravelines after fuel
loading

Numberof technicians 3technicians

| Before decontamination After decontamination

1,3 0,2t00,3

1,5 on the flanges Hot spot removed
0h35 1 0,22
0h35 1 0,27
0h30 1 0,05
1 0,38
] total 0,92
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F E:IVD I Case study

A Customer: EDF %o
>~ EDF

Nuclear cavity decontamination from EDF Gravelines after fuel
loading

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:

Chemical element Before decon MBg/Kg After decon MBa/Kg
248 2 99,19

Mn>4 19 0,2 98,95
Co>® 217 2 99,08
Co®0 97 1 98,97
Zr% 51 0,4 99,22
Nb9° 72 0,6 99,17
Ag 110 10 0,2 98,00




FEVDI FEVDIRAD AL MOUSSE (foam)

N
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A Characteristics
I pH>13,
I density 1.048,
I Corrosive,

A Decontaminating features
I degreaser,
I remove crystal acid boric,
I remove labile particles.

A Other features
I no sequestering agent as EDTA,
I very foaming,
I easily removable,

I Used pure or diluted
(20% recommended).

37



EVD' FEVDIRAD AL MOUSSE

Qualite
\ AFWOR CERTPC AN

A Using
I decontamination of the pool after the nuclear reactor discharging,
I decontamination of the nuclear fuel transfer system,
I Other maintenance operations.

A FD : about 100,

A Common remaining specific activity : < 20 Bg/cm?

A Average time : 1 day,

A Minimum number of operators : 2,




FEVDI

MUCLEAR EXPERT

) Cristallised Boron

A Cristallised Boron can happen in case of leakage of
borated water,

A This can happen also in the case of decrease of
temperature, this can block pipes.

Aln a vessel, FEVDIRAD AL Liquid can
be used to dissolve the crystallized bore.

Aln 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. =

AOn wall, FEVDIRAD AL foam or gel are
used.
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https://www.youtube.com/watch?v=1etS4pioeEE&list=PLIRjOoWcATin4pzQKWlA6qXeU_S5onJRB&index=10

\EVDI Case study

A Customer: NUVIA ’:’ NUVIA

NUVIA case studies at EDF Dampierre NPP for crystallized boron :

A Pipe with around 1200 kg of crystalized boron with 10 000 to 20 000
Bcq.

A 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.

A After 2 to 3 hours, the boron is dissolved, and after rinsing only 10 to
20 Bcqg were measured.

A The DF = 10 000, which was satisfying EDF.

11
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A Customer: ONET QnET

EEEEEEEEEEEE

ONET case studies at EDF Cruas NPP for crystallized boron:

A Draining pipe with 30 cm of crystalized boron.

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

membrane pump.
After 1h30, all the boron was dissolved.

42



EVD' CERIMOUSS + FEVDIMOUSS NEUTRE

Qualite
\ AFSOR CERTPCANIOR

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

50% CERIMOUSS 50% FEVDIMOUSSE NEUTRE
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A Caracteristics
:
,
,

CERIMOUSS

pH < 1,
density 1.39,
corrosive.

A Decontaminating features

erodes Inox,
removes fixed particles,
removes labile particles.

A Other features

contains Ce'V but no NH,*,
non-foaming,

easily removable,

used pure or diluted.

FEVDIMOUSS / CERIMOUSS

afa
_SO %001

FEVDIMOUSS NEUTRE

A Caracteristics
I pH7,
I density 1.005,
I not classified.

A Decontaminating features
I degraeser,
I remove labile particles.
A Other features

T not contained salts and
sequestering as EDTA,

i very foaming,
i easily removable,
I used pure or diluted.




N \EVDI ADVANTAGES Zos

Advantages of CERIMOUSS foam compare to liquid:

A Cost effective:
A 1L produce 10L of foam which covers 10m?2
A No need to rinse with high pressure water
A generate less secondary liquid wastes (6 to 10 times less than liquid
decontamination)

A Improve the efficiency compared to a non-foaming liquid
A The foaming can retain on surface and fill a volume with complex shape
A 1hour contact with stainless steel 316L can remove 0.3 & m

A Easy to use:
A Foaming gun or CAMUNI for large surface

A Safe to use:

A Free of ammonium
A PMUC (no halogen)




FEVDI

remaining specific
activity

afag
—NUCLEAR EXPERT FOam prOCGSS
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A Usual foaming products
Product ALCATUM® FEVDIRAD AL CERIMOUSS FEVDIMOUSS
MOUSSE NEUTRE
pH 11,3 (alkali) 14 (very alkali) 0 (very acid) 7 (neutral)
Used for Maintenance, like: Maintenance and Maintenance and Maintenance and
- decontamination of decommissioning. decommissioning, decommissioning,
the pool after the Used upon very used in association used alone for slight
nuclear reactor contaminated support 50/50 with decontamination or in
discharging, and to remove the FEVDIMOUSS for association 50/50 with
- decontamination of boron crystals. remove fixed CERIMOUSS for
the nuclear fuel contamination. remove fixed
transfer system, Corrosive contamination.
- Other maintenance Corrosive
operations. No dangerous good
No dangerous good
DF between 50 and 128 about 100 DF : about 150 DF : about 150
Common < 20 Bg/cm? < 20 Bg/cm? NA NA




F\F\VDl MULTIPOOL tools

A Foam spray tools |

For RVP pool decontamination, the ALCATUM® is used
by the MULTIPOOL tools
i 12 tubes of 2 m,
I 4tools,
i 1hose of 5m,
i 1 hook for hanging,
I 1 box for storage
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_NUCLEAR EXPERT Training
N

A 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
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E{EE.:MKQH! MULTIPOOL tools



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

Case study
.

FEVDI

A Customer: EDF 3‘;'EDF

Nuclear cavity decontamination from EDF Saint Laurent des Eaux:

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

- Rinsing with low pressure water Before
- Same procedure for the floor decontaminati
on

T >10000 16
>10000 14
>10000 260
>10000 16
>10000 17
B >10000 10
>10000 11
B >10000 20
B >10000 10
>10000 3
200 130
1000 /
250 4
350 3
400 1
250 26

55
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A 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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\FVDl FEVDI FOAM-ROBOT

A FEVDI is working on a new
robot to replace human for

spraying nuclear
decontamination foam




FEVD] FEVDI FOAM-ROBOT

—MUCLEAR EXPERT

N
A FOAM-ROBOT can spray - -
ALCATUM, FEVDIRAD AL ST

and CERIMOUSS for nuclear
cavity decontamination a
with robotic solution
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F\EVDI FEVDI FOAM-ROBOT

A Adding a gamma camera allows to
measure in reality time the contamination
and focus the decontamination foam on
the most contaminated area.
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A No risk of alpha
contamination

A No dosimetry

A Better decontamination
performance




FEVDI =

I1SO %001
Qualite

__-Nl.if\l;.l-:.ﬁ.ﬂ EXPERT FEVDI FOAM'ROBOT

2019-12-03 05:19:36


https://www.youtube.com/watch?v=K05x0K7F-5w
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\EVDl ULTRASONIC BATH

FEVDIREM DNB can be also used as an alkaline
decontaminating liquid in ultrasonic bath.

64

Source: https:// www.uatom.org /
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,,\EVDI GELIFOAM® for decontamination

A 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).

A With foaming capacity up to 15,
the liquid effluent is reduced
while having the equivalent
decontamination factor than
liquid.




EVDI ADVANTAGES

Qualite
\

Advantages of GELIFOAM® compare to liquid:

A Different type of foam formulation can be developed: removal
of labile contamination or fixed contamination.

A Efficiency highly improved compare to normal foaming
A The foam can be stabled for up to 5 hours which increase the
contact time.

A Cost effective:
A High foaming capacity up to 15
A No need for water rinsing, thus a reduction of liquid effluent

A Easy to use:
A GENEFOAM is a high flow rate for GELIFOAM® with a 100L/min
A Effluent to be evacuate by using a simple pump
A Used remotely with a foaming with 50 m away from the
equipment to be decontaminated
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,,\EVDI Case study

A Customer: CEADCNS France RNJIS

INGTH

A Decontamination of heat exchanger secondary circuit tubes with
GELIFOAM® for nuclear submarine

~ Générateur
mousse

"~ Cuve de
préparation
solution
moussante

Photos from CEA
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FEVD] Case study
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A Customer: CEADCNS France RNJIS
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A Decontamination of heat exchanger secondary circuit tubes with
GELIFOAM® for nuclear submarine

Inspection of the SG while filling with GELIFOAM®

Photos from CEA
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FEVDI R0

_MUCLEAR EXPERT Case study

A Customer: CEADCNS France RIS

STHINGTYH AT sea

A Decontamination of heat exchanger secondary circuit tubes with
GELIFOAM® for nuclear submarine

_ _ 71 Photos from CEA
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Removal of sludge of a volume of 2m3 in different type of material (stainless steel +
austenitic stainless steel).

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

Removal of oxides dissolved by the foam.

Formulation of the foam to removal oxides while avoiding further corrosion

oo Do D>
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FEVDI

Case study
)

A Customer: DCNS France RIS

STHINGTH AT sea

A Decontamination of steam generator secondary circuit tubes with
formulated foam for maintenance
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Avant traitement par la mousse Aprés traitement par la mousse

Before foam decontamination After foam decontamination

Photos from CEA
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FEVDI
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