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Decommissioning steps

Operating License > Decommissioning License>

EPRI — 14-16/10/2014 — FVYW

3. EEAIRYE HIHER

Belgian Regulators

B
Radiation 3
g% Protection

Waste e
Management

bl

NIRA

Financial/
Technical
Feasibility

N\

EPRI — 14-16/10/2014 — FVW

BeLV

4. HRIEEFP

Regulatory Framework

Licensing process

LICENSE
Operstor S

?59’ -
;:;M‘PDIN
2

FANC&/
NIRAS :

ONDRAF

EPRI — 14-16/10/ 2014 — FYW

FANC ©
® BeLV



5. BREGCHIRMRME

Decommissioning
License Conditions

'a N (O
Removal of

[ Introduction | ’
radioactive e of New or Possibility of
waste (and ODEraHOnS dismantling additional increased
associated P techniques, personnel exposure
L risk) L fire risk L
Waste ‘ e Radiation Modif. to
Mangement Qualification ' Protection tinstallations
7 )" r
New Safety Analysis
I (In Safety Report for Decommissioning.)
FANC ®
oLy

6. TUEREEY)

Radioactive waste

Approved
measuring
Techniques &

Procedures Wallonie

« Sorting, separation Release_:
NIRAS « Traceability —
Studsvik = Volume optimization %%E '
e y.
ENERGYSOLUTIONS
FANC ©
EPRI— 14-16/10/2014 — FVW

BeLV

7. 2014 FANC & Be V SKE&HY 574
® JHUE BRI RIS A
W PR RE R SR — PR
B REVNEPRETT R AR B
HAEE © Eh— AR A I 7 A AR G S B T A1 H Y
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The path from RPV to intermediate storage

U Decay storage 2 Packing in spent 3 Trans: 4 Intermediate
in spent fuel pool fuel pool storage

4. Bx

00— 0nl

RPV
Step 1
Spent fuel elements
are placed in the spent
fuel pool, where they
are left to decay
(thermal and
radiological decay)
over many years
before they are
suitable for transport.

Spent fuel
pool

10—

Spent fuel
Step2 Pool
Following thermal and
radiological decay, the
spent fuel elements
are packed into
transport casks under
water. Transport is
possible when
container has dried
out.

Transporter
Step 3
Fuel elements are
then placed in further
intermediate storage
or in external wet
storage — e.g. Zwilag
intermediate storage
site.

0

Re-packing
Step 4
Fuel elements are
packed in intermediate
storage containers in
Zwilag hot cell and
stored until a deep
geological repository
becomes available.

Following intermediate storage, the fuel elements must be re-packed in
a container approved for storage in a deep geographical repository.

3th EPRI Inteenational Decommissioning and Radioactive Waste Management Workshop; *Decommisssoning Mahldberg NPP Expectations and Inteations of the Operatos”, Brussel, October 14* 3014

PRETAE RPV 8 22 R i B 1S

&ITE

Decommissioning Phases

Decommissioning direction becomes effective

5th EPRI International Decommissioning and Radiactive Waste

5. f#{t Muhleberg #ZEEBREHIER1Z

® [RFHIBHIE AL T

‘2U2U 2024 2028 2032
Begin 12 3 4 End
£ A Plantstatus B Plant status C Plant
< *> . statusD
e ~ N —_—
Final™ Auto. s.f.p. in operation Absence of all All zones lifted Discharged from
shutdown

Operating modes 4 B

A

Conditioning of RPV
internals (reactor waste)
System decontamination
Creating autonomous
spent fuel pool operation
Setting up center for
materials logistics and
decontamination
Installing (conventional)
replacement systems

fuel elements

Dismantling of all systems
no longer required

Once autonomous spent
fuel pool operation has
been established:

— dismantling RPV
dismantling biological
protective shield

Removal of fuel elements,

followed by lifting of

security measures

provisions of KEG

c Operation without D Lifting of
fuel elements plant zones

Dismantling of all water-
carrying systems
Dismantling of all remaining
systems and connection to
replacement systems
Controlled zone given
clearance

= Lifting of zones

Removal of security guard

Workshop: “D

Mahlcherg, NPP

PR PE B E YIRS

and Intentions of the Operatos”,

= Conventional dismantling

woark provided for in the
decommissioning project
demolition of turbine
building
demolition of reactor
building
Discharge from provisions
enshrined in the nuclear
energy laws

Brussels, October 14% 2014

Parallel performance of work with a view to optimizing the work process...

m Creating autonomous spent fuel
pool operation, consisting of
constructional protection and
installations to ensure
comprehensive fulfiiment of safety

objectives.

Absence of and protection against
repercussions is ensured.

[

[

. greatly shortens the total amount of time needed for decommissioning

Dividing-up the time-critical path, e.g. dismantling the reactor pressure vessel
before removing fuel elements from the site.

-9-
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(—) EEFBF Doel 1&2 BRI REEYER © (EELFIR BEEYEE
& (the Belgian Waste Management Agency ) HYEHEL

ONDRAF / NIRAS {HEEFIIF IR 14 BE Y SR B HEYIHVE HIRERE - E
CLER R DA R T 28 (B2 RE B PR (S BEEE YRV E 2 - (IS ERiTHY Enrochemic
iz > Belgonucleaire 1Y MOX @R L& g~ /NEIHY BR3 BRZK R FERS ~
LRz 2015 FERHF4% 288 Doel A% 85 18&2 #4H -

ONDRAF / NIRAS jRf 2 o B 5 FE A [RIHIBR 15 RS S VAR S YR
— (% pE B A A I R (R D R E B IR Y RS R B
T PR B B R Z R TR 2B S -

B HREH AR EEEE NS R Y E B TRVERK > HEE
PR RS ZE Y E B S AR SR Y B DOIN R -

GRS AR DA 2R

® EETHIHNYIEE]

o HEENHGHVEISEREE G - E - R ITE (RFEED
R~ WRE ~ BESERR PR L. T

1. SEEEFIMELS ONDRAF / NIRAS (9—# (T

® TSI BRI R A
TR B R R [E B EL4E  (conditioning )
TR B I T
R B YN R SR B
FIT B BT A% BE a5 it B G I TR M B S Y B 2 e
BriatENZ A

2. FEErEHE ¢ KBRS RIS ¢ RS RA A RRA
® FAREEVIHIAFLFER
® BT BEREACARHE (RITTIE) WA
°

% BB BT RN
KRS IR B A © e BB B AR AL A% 22 28 ~ pa B R [ b

BEE - 7 R R B SR S TE
® NI H ARl
€ ONDRAF /NIRAS # & (H7fF ~ BAYEE ~ ...)
& RIS BEEREE ATV E
& (KB RREYPEIEAE | VDK RS R E B
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¢  ERREEYHIRE (R&D, T&C...)
o EYIHEE

& ARG ER SRR E

& CREJARTEREUCE IR 7 =00 A S

3. EERIBS IR R R S Y e B

® ONDRAF / NIRAS JEr7E Dessel i - BB 5241 19 34 ir 22 5
Belgoprocess /&) & 7
€ CILVA for {4 BEEEYIR R B
¢ A, B, C BEEYHFIHATF

® ONDRAF /NIRAS {irfF Dessel (/55 FRE% je Bl 2
€ Installation for the Production of Monohths (IPM ) : 2018 EEF'
& A BN MEREEYIR R R B - 2020 FH

® JEAEt A Es(Monoliths)Hy RS (IPM}
W DURSE A EEIUN YR
St FE (Monoliths ) = %éﬂﬁ%g%ﬁﬁﬁ (key to safety )
B R PR A Y [ b B B ase i s
i Belgoprocess /&) & 75
2013 4 12 HHUS % RE# R
R
® 2015~2017 ik
® 2018 F=iE

L 2 2R 2R 2R 2

Installation for the Production of Monoliths
(IPM)

Immaobilisation Immobilisation of
400! drums in « bulk » radioactive
waste in caissons

Buffer storage
4001 drums

JeAE A s (Monoliths) Y EE ) (IPM)

-13-



® EEEWIIEUTE ¢ AL Dessel AR R BESR BETA LA A
SRR TR RS D)

CcAt project : surface disposal in Dessel

cAt Project : Surface Disposal in Dessel for
total Belglan cat A waste

Hiani H

. Licegnse introduced : 2013
* To obtain license : 2016

+ Construction : 2017-2020
+ Operation: 2020

R Dessel (yHF A B 53

Management of Decommissioning Waste :

Time Frame Shut Down of the 7 Belgian
NPP

- Inroduction : Nuclear Power Stations in Belgium — time line
1980 1990 2000 2010 2020
i e aneelh ‘
e = -
Doer 3y EETS | fmoans
i T Shutacwn
owvIETs T |onfans =
. '8 DRCTOMITIS
Doel 2 S a1
. T
oo g oviazs
Doel 3 S
ovores g ovorzs
Doel 4 S 5
e .
T ¥ owviIaTs ? - L-atale -3
thar -
= = i
rate —ave  undete —sva
L-RR--% =} v L) OO
Tihange 2 —_— ‘i’
ovoess -~ | OrORTE
Tihange 3 L L
<>
I3 mmcrm—oew IO T e e

EEAIF 7 FEAZRE B RS 1L A R %

® 7 EMZREE PRI AT LB R EEY) © BE AT
B A BIREEREEY) (BRI PR EMEEEEY)) | 21%H

ONDRAF &
W BERBURTEREREY) (RIS R-MEIEREEY)) © 20%H
ONDRAF &
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4. Doel fZ#EJH 1&2 SR BEEYVETE

A SR RE YRR

W JE{EAVESST (RPV ~ RPV BYfROmAT ~ WESHAFRIES ~ EPI5F
)

B ZSIURARRGE R CERS ~ B D)

W 5] EREERRERLIRY) (pellets )

B BB TEREEEY) © WELH & S bR A

Electrabel /\ 5% & B EEY)E I 2% 50
W 7F 2019 5 1 RHUSTFRBUR
N A BRUH MR
¢ (FHGIEREEYE RN ( Waste Management Facility,
WMF ) » 2020 fFERfgAE 4 — >Rt 148 (monoliths ) YHY
i
& RORAETFEE R IPM ECli
& AN REEYRSZE
W BRI
& (FFREEL Belgoprocess 1Yk DR E il & e B A 25
(High Integrity Containers, HIC ) #{7 1 HHTE

5. FEEVIREZIEAE
ONDRAF / NIRAS B LA R R A FTA A AL B SER » (2l
1k (conditioned ) K FEEL (non-conditioned ) BEEEYIANFEZIEAE

DAEKE EAR BRI AR — RO AR R Bt
LISH i BT e (A I TR Y PRI R e B> B
C BB MR RS Y b B TR A B 4 )

6. Doel #ZFHL 1&2 SRIRIRIZEEEY I (VMF) HEEELE

FEEYR HEE (VMF)

B E ARG ->E R D RIS N E RS R E

B BUGTTE - BRARAVRIE  (EERE MEEEYHIIR IR
=S R AR nTE AT A SR R RS Y et e
=0T SRR BE Y B DA R B P B S Y R R B T A E AL
ONDRAF J; Eletrabel /X HlFi6HE A ST SmHIFE 7

REE R E]

B A BT R R B 202 R0 EE

=>EeAE TAENY 2018 FEFHIATIE

=>IPM JiA 2018 ‘FFHia = 1H

-15-



(=

) THE FORSEEN J&3Y)E Bl fififr DOEL X e IbR) S KRB T IFHY
At

DOEL f% % 1&2 SRiMAHFR1E (s TIFRY— » BrI5HIPRTE (D&D) &
SRR — R A - T R E Bﬁ ( WMF) » E [N DOEL #%
BRI S EIFT AR S E Hﬂfmﬁ%ﬁ?ﬁ%ﬁjﬁﬂ_ A pa B AN b
B > W5 H ONDRAF/ NIRAS 3K KUY > DU TR L E

FEEVVEHEE (WMF) EHEIIREERITT R A4

o (PRI FETT + —EEARYGEERTFERZAUEE - LR
BRI 72 S AR T

o —ERMEEIT U - BSLURBREERIEZ/ 5P -

o —EREYbEERIT  HLUETHOEREREYVESE « BRI G
BV R R R R BAIRE -

® —JEfm{RFIMENYEME T -

o —EirFEIT ¢ —(ESMERYGR T & A R BN bR E S5
BRI - “E(AiF DL ONDRAF/ NIRAS YK R %57 -

FEEEVEHEE (WMF) A #7E DOEL 8 1&2 sEfeHrbria®AT (R
SRR IR ERHAEHA ) (Y 2019 SRR EE - BRI RS (R
HIEEEEE DOEL f% 8 3&4 5itklRI5 K fr{& (D& D) JEEATEE LRI
MRSV DURAER— S AR5 R PR S B A AL U P RS )
R (IR A R R A RV B 5 ~ AT Z AT A M2 B8 205
7 A BRI )

GENERAL DESCRIPTION OF THE WMF (7

Conditioning unit

omuifl wak | ERECEE T E :1T¥q:p£np THHAN
mg;l T I8 . i oo T ) 5
fjl"‘ﬂ‘rhiinu ]
il
LS -
I : == exeee o (e )
o oo ool et otee] -1~ GROUT INC
ol = T r:w “, i & -1
sl o Lag |
AREA AAAR = | 55
— 40 Urimel - 40 Paligts
[E LS5 T

W B R e
SR MR T Monolith | SELSET48 ( caissons) 4
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® " Monolith | JEEETFH (caissons) HEFTIEST > FHMEEE L BEED
ACRIA 1EMfTH R E ESN RS R E

I HATH#EE

WHAT HAS BEEN DONE SO FAR?

buusauibus
pa|ieRq
'ﬁu!uuqss;wwo:o
R dn-yeig

UOIINASUO)

JUsWaIN04

Now

® I
R L 25
WP 2] ~ [ B2 TR 5w
BRI E R
BEEYIR BRI T A E 22
I R 6 b eSS AR B IR
B AL nIGa s (VIE - Brs%E)
S Y PR PR O RE AL B RRAS
Y B A ]
I TR G A
St AR R~
2. KRN EE

® LAGHEENIEAE T

B PR BRI A

PRt R [E AL BT 2 TR IS (refine) HURYAR
R LA SEE T EZE (VIE -~ BRI5%E)
RN 24 e (AN SR TR
WITEINBIEY - BHEVINZEaiEs - IR ey
fii (EIA)
HE—LEELSTINK (ALARA) Bl
B SRS EE

=~ PfE R EPE RO TR
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(—) AUFr AR ERNEE F R BUH R Y K S IR bR B YR e B
IBERDROLA Ingenieriay Construccion, Belgoprocess
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Y~ IREGRIZKOR - ARV 2 S MR e L 2 B
Bl ERtE - [ FHREY 5000°C BEATRAYITE - (HEERPTRHE bl —(EHEIR
EHEKETHBETEEL ZRAVEE - AATRHHCR BT R R
FhgElb - L HAERRER RGN ASE -

REENH T ERFE - NEREEYIUR RS - BEREEHE - HEERILE
SRSV EEAE TR - FrAllzE - ARS8 0R DA ae AR &AL
(Kozloduy )#% A B8 i TF AT B — a1y 42 R~ B A7 it FH IR B FERL TR0 1 g
=Y 15 (3% Iberdrola INGENIERIAY F1 Belgoprocess i 52 2\ B & & B »
H ATE iy 3 st C & e IR s T -

1. ARl
® EEATSAYRIE

60 TRy 1 3 e K22 T8 PAs s B ARG = e e

AT

S s B AR R T Rl B Y - BUBRIRYIRE B 5000°C

& 40 ZER » T AR BB MRS

(EFHESE > AR B RS EY) » —F bk

TR PABER 2 e S AV A BRI 5 B B LR IR A

® AN S i R R Y R Y i B KA 2~ B
FHRERIE - JREE L » B EESA REbal—(EhEE
® flTMERYRE
B —F2 o] DR BT S T M RS EE YR
B EANERS A R EEEY) > BEEAA
B ANV RE R RS EEEY)
BFRSE 2T E ALARA [
B EEYRAETT DS DI (asis) IR H TR ST
FA s U E TR B
W HERRERS A E b R PR IR =0T A
52— (R EREEY R ARE CROBEEL)
B T ERE AR ORI A
B (KB AN R AR B RS WAC #iE
B EARISERESSE WAC B EE AR EY N EE
SRS B T DA A PR FE R D BT A R B 8 R B AR
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Kozlzduy 1%RE B R RIS fir ﬁ%ﬂfjm_ﬁ
B OCREHNEEEY)  AEYIRILISE

B FERRGEREEY) - AR/EETRES %ﬂ E4F 200 L s fg
B EEEREREEY CAER - RUE - JREEL)

B RESEEEY) - PIUHE

mEERHE

Kozlzduy #%EEEK PMF fx B B AEe g

B EAEHEE > EAE @ﬂﬂ’ﬁﬁﬁ

u & (Torch) >500 kW JFEFZEEIELIEE 5 /& 5000°C

FEERS RN R AT

B bR ARG > 2 P UHIR e
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= Primary and secondary shredder

» Screw feeder

= Driving force is system has to accept
200 L Drums

FER AR >R Belgoprocess il [y CILVA
W AEEE >R ZWILAG HYEGET

R

A
u \%El aff

& IRy FAT JIUEN S RHETT B s R —
TH B Y A A

A [ RS ) H I AH R B A Rl e (R H

EATEIE SRR s R S ARG T PMF SR
AR R H (Z

¢
¢

0~ REGHAHYEE
(—) REX $R AR H DA R e PR M

SCK- CEN {SBREHY BR 3 [RigatE £k KPR (D&D) R TLETS
FYE# 8L (know-how) - 1989 £ BR 3 JBE/K U 25 #¢ B B2 % 5 & (European
Commission)# SsBH e ERIFR it &5 BR 3 PRI TS g LT st E T
SRR R PRSI SRR I UM ~ EEE R EFEE -

£ 90 AN > IS (EET BRI VISR KRS BH RS FR - BRSPS
I~ RIESSEETIRE(RPV)ZE > 18208 250 UE A s thgldirdl] > “ERRI51R T
AR (DI AR AR RS MR » RIS LT AU AE 2RI ERIRY > &
A DUEIR R T SR R B SRR RO 1 M P AR SR A e TS DAY A -
BEREGHAY HHEAREE 2RSS - SREUTET A DIFRI % 22 K e 25
WERAHAR ~ S FESS BRI ~ 205 A 4. B B LA E R BN 5 Hi
B FT AR AT B A (5 B R SO T HORIRER
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BRI AR s Ee A PR I DA b - AR B AR B R 2 R PR
B ZE RN B AR PR RS -

BR3 2— B/ NUAYERK U FERS (PWR)  BHSEHART 1962~1987

EEFEF 3 9F 2 EES

S BRI g (FEE)

EEUNSE — BRI EES » 2 — ARV B K S fEes

IR 1 40.9 MWth, 10.5 MWe (net)

J% 1962 FEFRAAERE » i 1987 FF4% (- i

11 {[E###5H) ( Operating campaigns )

F &R (primary loop )=1.5 loop( 1 SG, 2 FEZEfY pumps, 1 hot leg, 2 cold

legs )

® ERCRIKEEK U ME RS B 1 El Sk 0 DA S D RUBROK R e 28
MOX ¥hrtells &

stack

reactor building

auxiliary building

waste & ventilation

building [ v

shipping area 8 control room

turbine hall

BR3 {yIEH
1. JE(EAEAFATPRER
® [EAHM:

® Height 46m

® Diameter: 1L5m
{cylindrical)

Thickness: 17 (25,4 mm)

1 O i)
L ]

e  Complex structure

® Core baffle - Lower
Core Assembly

@ Outside tubes

® Shock absorber

®  Maximum specific
activity (Co-60): 15,9
GBg/kg
{1998-07-01)

Vulcain N ER4H 4
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® Height:46m
® Diameter: 1,5 m (cylindrical)
® Thickness: 17 (25,4 mm)

® |ess complex structure
® Guide tubes
® Control Rod Extension
Shroud

®  Maximum specific activity
(Co-60). 5,24 GBa/kg
(1998-07-01)

PHE P ERAE A

B USORMEAVERA R DU AR R ERAH YIS
¢ KEHER5HZE (MEDOC)
& CKEWNERHAFRIIEY) (crud deposit)
& REESTHITIE
& EEN RPV AEAFEHIRA
m EREENEYEET
DIBEAH G (E R B et 5 (B S
B TR ER BTS2 R (5

[ fE=sBEIrE (RPV)

+ Disconnect RPV
from primary
loop

+ Lift RPV into
refueling pond

+ Re-instate pond
integrity
+ Cutting of RPV
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+ Cylindrical shell: cut in 9 rings with the horizontal
milling cutter (tangential)

E*l + Flange: cut with the band saw
:"“‘r[" * Rings: cut in pieces by the band saw
8

7

6

5 Fla)fibility to adapt
cutting level around

4 the waste transition

3

2

1

L 9

area (cut 7 and 9)

Extrapolation from
internals sampling
and analysis

=g Ff Direct dose rate in
contact

[ JEZ5FE (Reactor Vessel ) HrFRIEZE
2. FEEREAS (SG) BISHiMEE

3. [ERTRERAVE

Diamond wire system

R RiR B EEE (SG)

4' gtuas

S aff

® [IFHIEHIPEE: - BR3 PRt EEELET « BEFEAIBR YT 7A ARG
EAEHTHIET B RHEN S & -

® RAEAYITTARUATBIZ RV BE Y2 AR DL (R (I MY T BE
M -

® (s BR 32— AR/INAYEHE > FT5g iy 5 ARSI R AR S 0E
#z (JFE) AH

-23-



(=) Doel BXRE BRI E L BRERES

H#Y

Elctrabel #EAFT 2 (MM ~ JSRMNZORELSS - thTHER R e
[EIREHETTERS - A EIERE TS H Al T o S g TPy — TR
AR AR SR BIAA RS NI IRER - B R G R AR 2 R
STEERERAIET -

Hi

BN G HR KRR I T 25 R ARG M — 2 AR R R RS M AR
A -

AT EE gl

A EIHEZE R ARBRIFET PR BIHARGROR L RS) 2T RERY > HAKIE
NEA/OECD HyZERI » 45 L 32 ] DL (s ] 254748 53 At (multicriteria analysis) i
Ryt A (benchmarked) » 75 & SR RE 15 L IE M £ Doel IZRE51E K2
Doel fZAE BT 1&2 HEEHHHE] -

TRUER PRk o 28 sz L IR BN A FREE—SLaF RlRgmIf i » 1B
st S AR B A AT S B BT AR 0K

SG decommissioning at DOEL NPP

1. Electrbel /\HE]Z&R 7 £ 2 BEAUMEE
® LF 38 AR EL S
B 18 FE{F Tihange f%EE il
B 20 FE1E Doel #ZERGE
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2. Doel tZ 8 1&2 FRIEFRIGHIANE
® T7HIHFRR
B 2015 {£4%%
W 2019 55 | ZEARHFER K FRE (D&D)
® IrEH ISR EEY B (WMF)
B PRER RGBT  BRE AR
® (TIFRITEZY] » HRESBRCHEIRE TSR
ZRREE A AR B E 2 TR (o FH 458 BH/ AR
® ZXH Schelde ;] » H{i& Ro-RO
B ERERER
B EEIDE

il Decay storage
Vi
Machine hall
Doel 1&2

Doel 2

d

[ oo

Waste

management

Schelde River ‘

Electrabel

- Shax

3. ERESBIFRIERE

TEREARR T Ry 3 5

® TR EARS (>0.5TBq)
NREAHERRS - AEERNES
B REA REX 2405 1 9ASE

® (TANYZERSEARS (<0.5TBq)
BT EE R SIS E 2T
B SUNERISEE 4~10
B [UF Studsvik gESEEEE CACEE IR/ IGAAVIR P

® EE(RTHMNZRESR (HEIRFIMEIVIER)
R AH R T RS
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W PRISAE >>1000 - BEEATTH
B BR3/EWN HYZH

4. ZERFEL AR S IBE
® RAELSEENER
W B ORE A SR IR Y SR TR R
® REASIIRIRER
W (EREEEY)E R (WME) B T
W R EES R TR
Grundremmingen FY§IF - DUKSEVIERZERE L2 2 00E
HR EE A - BN SR AV EET
® Y& FHE(Externalization)
AL L 4 2R A S B MY (Studsvik) T THF R RS DY)
WAATS 3 A [E]E

Dismantling in reactor building L\ S

Example Grundremmingen,

Ice sawing to fix SG tubes

Externalization :

~ | Naval Shipment to Studsvik

5. ZLFEUE(Multicriteria) 73 f7- 2 AE S €l
® EREASIIEETRER
T
B CREEAVIASE T RIERIEHI SRS
W0 1A 3 R A SR TR ME - BHS MY E(O&M) K
A~ R IR A RS
B EFRE SR - R - REEYEE
B R IR AR

{ERE
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m o EEEXR
W EEA TS AR R RS

® KRE4ds EI’EZED?EK%
EV VB (WME) 1 TR
{ERE
B SERNREETERG - THETHYRRES
W RS H TR M
W75 EA RN AR

T

B EEHER (learning school) n] FEHARY = Ak A

B RS EII RO CHT )

B 20 Famty LIFE(HID~EREEY RE T Er LIF

E
B A Studsvik BpEeiaE (E20RE A as RIS AR

® LR EASMILANRER
Z N
TG
B FESNNERIGRREASSNVELS - PBHERA - BEEYERE - #H
HE ~ L)
B FE=CEFEE TR EFEN TR
B RS E R
B JREURFEHER(INGO) HYJE s

{ERE

B BERESBEIEN

B CPITHRE - R TR E O LFERRE
] IR
u

[é5] 7E A ERIHY A
6. &
® SIS EfFE SRR - FFTER A VE A PR T ILRIRERAY T
-+

® EERESTFNEIEM
ZEB=Z 5 M B

® WIIBIETFASER  BFRERE B RA ~ iR E b 75 {b(melting)
BT



® TEAFERR  FAEMNEEEYIRINEEZ ML

® T REEYIEMENMBEVERHER R BSR4 R IR
£:%=0.12 TBq

® JEESHMZISEASBNTERIFE AT (KERE - KEI=
B PR~ — R ERERDY)

® EERITHYA] DL —{ERAEHYR 5 HE il

7. EAHREREEYIR

® O THEEEEYIRA IR

B A REREY

B B VR
PARREEAESHY U BUAE ¢ BRYE
W RSB LFTEA EEERGEAE)
L BB AT E AR BB ROE
P HECTEE - EfER)

HE HE H EHE
m m g 0

o HEMNMEE 1 (2FE BRI FIME A UE LS 2 E
R
W) 77.4 WEEULESIEY) ¢ {E 284 WEYAE KA AR SRR A AR
351 #H(220 L)
5l 40 IR EHY %
FEEYILARS 3 FEA[EE

® VR LR R T AL

B FFEEARER TR A
JRLER VR P A A TR

W IR
YR B&C(ZREL A AVE) > 2mSv/h
Y e PR B R B DA R [ (B B ey

B EIRY
FEEEV)IR AGRBZAYSEE) > 2mSv/h
Y e PR B R B DA R [ (B B ey

8. KA
o i
B 4H&(Combination of)
& Rk ] (GERZRE
& EEET (AR
& R AR (L AE)

-28 -



® YN

® EEEYINEAYIEHE
PR E R MR R — (A T SR R E R
W AT B R IR

A

B HEENRA:
& PRSI T FE
* NEHEE
& A5"E 2 BTG (Type IP-2 package)

B~ R

(—) Dessel Mox Plant
Dessel Mox Plant 2 Belgonucleaire 7\ 5|23 » H 1986~2006 » 22— Hl
E K2 TENE Pt FH AR IRHN TR AR T 40 MERY $HBYE Rl 3 FH 2RIV AR
2 90 X - £ 2006 - N ABUGHIRERZR SR SZE - NiAERERE
1E TR ELE -
1% Dessel Mox Plant JFfEAVFEFE 1 4974 170 {E  RUEEFERY glove box B 1300
MEGS YIRS A SRR -
%A Mox JrERAVEIEALE 2008 JESARAT » FFERIZE P H 2009 5= 3 HEfA - #F
PRty E 4 2 HH Belgonucleaire /A 5] NHY—{EMEE G MEAHSKAE -
TERCIUBEEE Y F 2R RS - R ERin BAH AR 7 H2KE B glove
box HYHFER o BEARAVIKER - NABZREBUER ~ (R ~ UIEIR iy EAamst
i~ Lett s BEYEHE I SEARAREE -
£ 2014 4 8 - Belgonucleaire /X 5] 75 B [ T EAGHY A1 B2 4K B e T 2%
Fizk
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Glove box

\

)
1
)

Q

C
O
OO '
)‘ S
i
1
P
@\ua\v
&Y
.\
- OU\@H
@) W
_‘Q;Q

W\O

Q

-
<
\/O
o
\

Q)
J\
’ %\ |
\
)
\
J/
£
%0

_/

O

\

T
MO
o)

Tecnubel /N | ZZ5THY Belgonucleaire 2\ B TE IR TAERT - IEHE A LEH
4T B (EE AT © Tecnubel 2\ BT HEELE

® RE T{EfE5I

Hrk® glove box

EEYIRbR

BRATPHEE T

T2ETAF

((E3=EIlE

BRET YIS

Tecnubel AFHEA 7 44 TAZATEL 65 FA1FEF B AR TAF

(Z) Thetis [ fEfRER1E TIF4LER
Thetis f &R —FEALHY Ghent KEZHIFTARISFENE > 1967~2003 - Al
TR A E A REEITIE A -
[ g s AT B 3M 28 7.5M 7Kt o - FE Ot i — SR AR B R
FILA - AR AE B —SHAERMKE - FREY T E—
LLEEF IO TR Y B ~ AR MY RATE RS » — KA R ALLA1K -
HEFEKIFRER - BEERGN—LNZAVECE - N BRI EE - A
LIA glove box HYE b= EH — LR T H ESfyIfEfiRstEzd -
Belgoprocess N F] R H RN ER ~ BiR= - fAF AEAER - HEZEX
TENER 22 - RS A -

-30-



Belgoprocess 2\ SV TAFA4E :

Rt E

was ~ Fefh ~ MEmAYERTS AE -

YVIEE

TTREE

FEEIR R - ERERRAIERFIISIMNEYE ~ IRTFIASMEYE » 502
T REkL -

R adbR S LA SR H SR G e - B i S B i B
BRI SANIE B - FER ~ TR dHARAY A AR R

Pas TREHESE > DUV TE NB TR E
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AT PRERAY TIRERER > LIRS Y B AT -

(=) Eurochemic Reprocessing Plant 1% T/E&KEs
Eurochemic Reprocessing Plant 5 1966 Fa#a=4 » 2] 1974 {2 [FEE > &F
e B A% B R B ST 28 S i 58 P YA AL = Belgoprocess /3 B & HFRT% L
€ - TEYIE— RS EE L S - RiEfE 55,000m > JEJE - B8
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12,500m® B 1,500Mg (94 BALL: - EEETIE B MEIT - S04 106
TR - B TR RIS - 8 - RICH MR
A B 2 S

Belgoprocess /A 1990 4 BHGHERT EHEYINIR L TAE - BT 2014 4 » 3%
BB MR PR IR AR 30 T+ 3 23 4ES0R - {EBORRCR s T3
SH753 17 - FERIBSINIR B » SRS — V)T B SR R RO RR L »
BT BRI VBB - St » S T SUEM T » DU/ TErERE FATER -
BINTRRSEE S > A AOEE T MR RE TR - (140 > BABRESTE - SEBE+HN
BEER © SRIE T -

B/t A
HEITIGE
1957 1966 1974 1976 1984
Foundation Start up of End of the Rinsing Foundation of
EUROCHEMIC the installation reprocessing activities program Belgoprocess
v \J v v v v |
A A .‘l A T A J‘l
1960 1968 1976 1986
Start construction Exploitation of Take-over of EUROCHEMIC Transfer of the

the installations by Belgian governement Belgoprocess shares to NIRAS

Eurochemic Reprocessing Plant 1% Fij% MR

PRI TAEETTHIREF -
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et Removal of systems
FEMTENIE PrOgY-E and components
¥

Decontamination of Release
the structure measurements

¥

Demolition of the .
Brown field
structure

Eurochemic Reprocessing Plant [15 1% 4 NE

(10) EEIbR T EAVEER « Vith ~ BREESATRYAE

FHYEE A S B FR BT e bRt SR HIREE - (E1S1E 2015 SBAIGT PR
Doel 1/2 RAEARAHVE RN » R Ry (Ea+ E2 LA A S —(E e S RE TR
RS - LAY ER et B AT 2 R B PR s T E Em B % -
T8 > M2 —EEEN2S - R e Rl — S T P HIPR L H) - £E
oo — s - BUERRFTB IR T 7E - ERMEYIME » B
FEVEE LR > IHE S R R PR 1 2 S SR 8 -

BRI E R - e S R Y S ME S B — LR SR - SRR T — T EEF]
HRp BT BRI A AR E - 1R 5 i v DAREEEHIF B et Sy — S ml gERYBEIH
Z1% > PGS HE B E MR rIFAEE » SERSRIAIR MR
HYEEE > SR DU 2 FHAE T Y SRl -
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o
/\

Legal provisions ARBIS Strahlenschutzverordnung (§
29 StriSchV)

SEETETTE G B G FANC guideline: DIN 25457 part 1
measurement .Richtlijnen DIN ISO 11929
meetprocedure

S ‘--“

ISO 11929

| Averaging mass pR[iiLG <300 kg
RN IEEIEEM (< 300 cm?) < 1000 cm?

Clearance criteria: Unconditional:  Unconditional: based on RP 89
o T BV B based on RP 122 (“Clearance of metal scrap for

(mass specific recycling”) (mass- and surface

levels); specific levels)

Co-60: 0.1 Bag/g,Co-60: 1 Bg/g, 10 Bg/em?

Cs-137:1Bg/g  Cs-137: 1 Bg/g, 100 Bg/em?

Conditional:

1 Baglem®  forpased on RP 89, but with limits by

beta/gamma other clearance options

Oérph a BC forMeta.' scrap for recycling: based

.-on RP 89
(fo be decreased In - bble > 1000 Mg/a: based on
Conditional: ~ RP 113

May be applied for Disposal: SSK recommendation
on a by-case2006 (4 sets, of which 2 for
basis (§ 18.1incineration, 2 for disposal, each
ARBIS) graded by mass/a)

LN L AR L e

* BRS

(—) Chemical full sys decontamination (CSD)

& MR 2016 £E4E Doel 1&2 BRI - Frak LAY SRS H FRELRT
HIIHE —E2 R ERRTR -

LI—fEVER] B ERER R - E8a S5 2 E IR ZRA5E o
ISR RSB RRI TR T 2R ERR - REZBEREH B R TrbrEiE
TAE N EFTZ RS & > {H Electrable 5 it —253%17 7 —LLZES NI RIS H
e

B—IRieEtEIEE EEA—(FH S RS RIS - 7£ Doel 1&2 FERiFR
&Y RS EE R TRl r (E R (EE T S OR A N » dRE— L BRI N AR
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EHER LSRR TR E -

STEERAL

CSD i Ry e B LA - R PR R e Re S - DA R g -
CSD 71 2016 2% I » BRI KAV Zs HY 2 B D A B R 2 iR = -
REE RS ERIEA - BRD TEF2 TAFIR T - R 3 A 2% as
HH Fyfa] £ POP(Post-Operational Phase) g &y (HF1% -

(BB SR R B s B R LB AR5 7720 AL — &R
&~ RAMER AL ~ KAFEFIRLR - B EEENVEEN - Rt
T E XA R E A E (BRI o

(EERR SRR RN B s e HAR » (HERAE2LENE R - DL
Doel 182 {2 + $ T 05 WA NS B3 1P -

t -~ ZeE

(—) REREZ LTI (NSTP)
European Control Services (GDF SUEZ) #& & H—E A REa it bR LRI 51
dlsisteE > I HEEFEN R T - EEHENROIEZREZ S - REEL
AERFATHYEE R - 2 IEHER TR T RV RE L b - EHEHE RIS
TUEBRTS » AR A FIERE P frsER - 2261257 » Bn Mox Plant,
Electrabel Del %2 i Y Nuclear Safety Culture Training- 258 FfFIEIZRE T3
e DS -
BT HEFIRIERES S T ECS BVl SRELXREERFT - 1234k )5 » ECS &—
&l E = s s TR AR - Fls2REE - RIRZERITEE - BHINFE
HUard > ] DAER BRI SR DA E L 2 - B P B AR Bl P T B 22/ 10 »
TEELHIIF BV 2 BB MDA B -

Box School :
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BT NGl SR -

TRFILE 2 TSRS SR RE L a5 NSTP» B ffpfrat & A3, -
NG IZAER MR 1A H AR 52, ~ Reffr Bl BRIz - NSTP et i
M HAsdaAA ERY TIESE -

(2) BWUIREEZ £EE
FI AR 2 BnE (INSO) - FHIREPRERAHGRAYIATR ~ B2 EBT Ry - A ] DUE
FILUNHAY -
® TERRETT AN I KRBl 2
®  n[ DUk REEL HT RE YN
® kit P B TR E MR IR T Ry

FAECREVEE P IRTE IR B PIHIZREER AN B REGRERFOARZ RV A
g~ TE AN B EBERireg - MEIRVRSEEHY SR - BT

® SEIuhRIEAET Al BB
R T EE AR
Bt B u] U Y E A
GEERIZAE L B E AR A5 ET AT
Bt BT o] BRI R

15 TEHAERIAYEENT. » 2R WANO SZff:

PERFORMANCE OBJECTIVES AND CRITERIA P O & C
(PO&C) (Mar,2013)

PERFORMANCE OBJECTIVES AND CRITERIA

PO&C | 2013-1 March 2013

M IR TAEA WS-G5.2 % a2 Fr 14817

Y
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SAFETY ASSESSMENT FRAMEWORK

DESCRIPTION OF FACILITY AND D&D
ACTIVITIES

HAZARD IDENTIFICATION

HAZARD ANALYSIS

ENGINEERING ANALYSIS

EVALUATION OF RESULTS

COMPLIANCE
WITH CRITERIA

of =

59N > R AL rEEPR AR A (R -

Radiological hazard versus time

ass—— =) —)
. L .

Operation  Transition Immediate
;  Dismantling
]
- Natural decrease of short life radionuclides
- Fuel removal and
! Operational waste removal
I Cleaning and decontamination

Radiological hazard

Treatment and conditioning
of dismantling waste

ftiE e 724 E E AV

mREE & RERE
B FEEEREEE RS S
R NINE
v’ IR A B A
v BFSREgEENRR

¢ R EERNGE
v B AR RENE

& RFREFPAERE

& GEREHY R 5EE
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v AHEE M
& SRR R B DA A B

e 1% e N ] R e 5% (1] R & -
RS - REFAFNREER
INSO A3

FEIL R 2 e n G - R A TR,

m
m
m
B PR TR SR
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I\~ BB EEE

(—) AKePERS B R R SRR B P P U B RS BR
Jrbk Doel NPP (S MS TAF - i 24kt SFP I A AN BT B
MEEZE -
TIEMEYYE IR TR R E - ERTR RS RS i R A R
BURALPRA]  ALAVRE - 75 S ARV B R A B B -

BRI B R EEN: - NI T —(EE MR

Cperating
Conditions

Taideds Radionucide
Desi inventory of
Plant pmﬂ;‘em conditioned or non-
conditioned waste
package

co ed ornon-
conditioned waste
package Declaration to

ONDRAF/NIRAS™

—;________‘-—”-'..——_

ALEPH

1 Activities

PRERRAENRTRERY > — THERES THKTESNETA -
i > R EAE NG S AE T R
RN ARE VR ) DR va it B
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Custom Defined Materials

—_— _ e i
.t + +2x
4 ¥ - .
z i .
Top Nozzle
, [

=P
Grid
. r ¥ ¥ ¥
Y
l + + o # +
— _—
*
X
z X Z x - x Z
Tubes
W

_— -
Ay -y P

Bottom Mozzle

BENGRFAOIZERAG » BUESE 2Pk b - /K T AIPRERRZIT - VPR
RESRAE S R UG R - SRR AR ISR
EESTIPNEE Eih
i

i X y =
Regulatory | | Evacuation |
| framework | scenarios |

PR -
v OREUEMER T
Eé“:ﬁ#@ f New { Intermediate | Tre:ment

| containers | activity | condition- §
! i ! L - i
L F ; ing

HRHHE R - . L P
v {K%/ﬁ @ﬁﬁ@f‘fﬁ%ﬁ%ﬁ Storage Handling

2 and _ . and |
E+ \ disposal , transport |

v HEEFUAESE

(Z) Enresa .\ & 1IEFTE % Jose Cabrera NPP Eghb-fEH,
bR LA DU T P B
® EITHEN T YRR AR
® SERIRKIEIESE
® AR A B R SRR
EBIRITEN R B s SR 73 - 5t EBhEE ¢
® EEHIARRNT PIE RS R RS
® ETE TiREEST R
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SRS EORHIRRE ST

TR PRI T I
T bl

B E R B T

Jose Cabrera IEAEGTEELLTED) > Hh—EERGET - HEFERK MR
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13" EPRI International Decommissioning and Radioactive Waste Management
Workshop, in Collaboration with Electrabel - GDF SUEZ

14-16 October 2014

Renaissance Brussels - Brussels, Belgium

Monday, October 13

6:00 pm — 8:00 pm — Registration and Welcome Reception in the Parnasse Bistro, Ground Floor

Tuesday, October 14

Time Topic

Presenter

Opening Session: European Decommissioning Programs
Session Chair: Lisa Edwards, EPRI

9:00 a.m. Welcome and Introduction

9:10 a.m. Keynote Address

9:30 am Belgian Regulator's Approach to Decommissioning
' o (FANC-Bel V)

10:00 a.m. Shutdown Mihleberg Nuclear Power Plant —

Expectations and Intentions of the Operator
10:30 a.m. Update on the Belgian NPP Doel 1&2 D&D Project
11:00 a.m. Break

Session I: Radioactive Waste Management

Session Chair: David Perkins, EPRI

11:30 a.m. Successful Waste Management from the
Decommissioning of Doel 1&2 NPP in Belgium: the Point
of View from the Belgian Waste Management Agency
The Role of the Foreseen Waste Management Facility in
the Preparation for the Decontamination and
Decommissioning of the Doel Nuclear Power Plant
Abstract Material Management Including the Post
Dismantling Decontamination

12:00 p.m.

12:30 p.m.

1:.00 p.m. Lunch
Session II: Intermediate and High Level Waste
Session Chair: Rick Reid, EPRI

2:00 p.m. Plasma Tilting Furnace for Treatment of Radioactive and
Problematic Chemical Waste: Innovative Technology

2:30 p.m. Overview of EPRI's Cask Loader Software

3:00 p.m. Break

Session Ill: Management of Large Components
Session Chair: Rich McGrath, EPRI

3:30 p.m. REX in Large Component Removal and Characterization

4:00 p.m. Steam Generator Decommissioning at Doel NPP

430 p.m. Segmentation and Packaging of Reactor Internals at
José Cabrera Nuclear Power Plant

5:00 p.m. Adjourn

6:00-9:00 p.m. = Group Event Hosted by Electrabel
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David Perkins, EPRI

Wim De Clercq, Electrabel Chief
Nuclear Officer

Federick Van Wonterghem;
Federal Agency for Nuclear
Control

Dr. Anton von Gunten, Julia
Heizinger, Erwin Neukater and
Mario Radke; BKW Energie AG

Geert Backaert; Electrabel, N. V.

Marnix Braeckeveldt and Alain
Lemmens; ONDRAF/NIRAS

Frédéric Desmedt; Tractebel
Engineering, S. A.

Isi Verwaest and Kurt Van Den
Dungen; SCK-CEN

Jan Deckers and David Cano;
Belgoprocess and Alicia
Gonzales, Iberdrola

Hatice Akkurt; EPRI

J. Dadoumont, SCK-CEN

Rudi Saelens, Electrabel N. V.
and Wim Boeckx; Transnubel

Nieves Martin Palomo; Enresa



13" International Decommissioning and Waste Management Workshop, in Collaboration with Electrabel/GDF Suez

Brussels, Belgium 14-16 October 2014

Wednesday, October 15

Page 2

Time Topic

Presenter

Session IV: Decommissioning Experience
Session Chair: David Perkins, EPRI

9:00 a.m. Decommissioning of the Belgonucleaire Dessel Mox Plant:
Presentation of the Project and Situation End August 2014

9:30 a.m. Thetis Research Reactor Decommissioning: Cooperation of
Expertise

10:00 a.m.  Decommissioning of the Eurochemic Reprocessing Plant:
the Value of Hands-On Experience

10:30a.m.  Experience with Site Characterization and Clearance at
German Nuclear Power Plants

11:.00a.m. | Break

Session V: Decontamination
Session Chair: Rick Reid, EPRI

11:30a.m. = Chemical Full System Decontamination

12:00 p.m. = Decontamination of Philippsburg Unit 1

12:30 p.m. | AREVA's Experience in Chemical System Decontamination
for D&D

1:00 p.m. Lunch

Session VI: Safety

Session Chair: Rich McGrath, EPRI

2:00 p.m. Nuclear Safety Training Program (NSTP) for Dismantling

2:30 p.m. Independent Nuclear Safety Oversight for
Decommissioning and Dismantlement

3:00 p.m. Break

Session VII: Planning and Project Management
Session Chair: Rich McGrath, EPRI

315p.m. Use of the Visiplan ALARA Planning Tool for
Decommissioning

345p.m. Strategy for Underwater Radiological Characterization and
Evacuation of Intermediate Level Radioactive Materials

4:15p.m. Planning of Site Restoration Activities at José Cabrera
Nuclear Power Plant

4:45p.m. EPRI Fossil Plant Decommissioning Program — How do
Fossil and Nuclear Plant Decommissioning Programs
Compare?

515 p.m. Adjourn

Member Panel (EPRI Program Members Only)

Session Chair: Rick Reid, EPRI
525p.m. Open Discussion on Decommissioning Program
6:00 p.m. Adjourn
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Fred Jofroy; Tecnubel
Pieter Michiels; Belgoprocess

Willem Notelteirs, Bart Ooms and
Thomas Huys; Belgoprocess

Philip Harding;Brenk
Systemplanung GmbH

Rudi Saelens; Electrabel, N. V.

Marc Brenneisen; Westinghouse
Electric Germany, GmbH

Jose Pedro Moreira do Amaral,
Luis Sempere Belda and
Christian Topf, AREVA GmbH

Peter Cretskens, Koen Lenie and
Guido Mulier; European Control
Services

S. Powis de Tenbossche,
Electrabel

Luc Denissen; SCK-CEN
Alexandru Biro, and B.
Walschaerts; Tractebel
Engineering, S. A.

Christina Correa Sainz, Enresa

Jeff Clock; EPRI

EPRI Program Members



13" International Decommissioning and Waste Management Workshop, in Collaboration with Electrabel/GDF Suez

Brussels, Belgium 14-16 October 2014

Thursday, October 16
* Pre-registered attendees only
e Please remember to take your passport
* Remember to wear comfortable walking shoes
* No cameras will be allowed

Time Activity

SCK-CEN Facility Visit

7:30 a.m. Depart hotel

8:45a.m. Arrive at SCK-CEN Facility
12:00 p.m. Depart SCK-CEN Facility
12:30 p.m. Lunch

Belgoprocess Facility Visit

2:00 p.m. Arrive at Belgoprocess Facility
4:00 p.m. Depart Belgoprocess Facility
5.30 p.m. Arrive at Hotel
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