SOCIEDAD ESPANOLA DE
PROTECCION RADIOLOGICA

SOURCE TERM REDUCTION IN

COFRENTES N.P.P

DRY-WELL PERMANENT SHIELDING PROGRAM &
CHEMICAL DECONTAMINATION
OF PRIMARY SYSTEMS

200 JRPA wWorlsshom om
reasomaibiemness im thhe
fomnooieomnesntationt mﬂﬂm@

e dln riagaleg de Radiopislaclinn

Paris - FRANCE

Eduardo Sollet — Former Cofrentes R.P.M.



el e
-

SOURCE TERM REDUCTION IN COFRENTES N.P.P. ﬁ
DRY-WELL PERMANENT SHIELDING & CHEMICAL DECONTAMINATION OF THE PRIMARY SYSTEM o oo

is SEPR

COFRENTES N.P.P

COLLECTIVE DOSE RESULTS

DOSE REDUCTION MASTER PLAN

DRY-WELL PERMANENT SHIELDING PROGRAM

CHEMICAL DECONTAMINATION OF PRIMARY.SYSTEM DURING
OUTAGE 20™

SAFETY & RELIABILITY ARE THE MAIN OPERATIONAL
FOCUS OF COFRENTES N.P.P.
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COLLECTIVE DOSE IN NORMAL OPERATION
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CORNERSTONES OF THE DOSE REDUCTION MASTER PLAN
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DOSE REDUCTION MASTER PLAN
ACTION PLAN ON A YEARLY BASIS

PLAN DE ACCION 2014 - PLAN DIRECTOR DE REDUCCION DE DOSIS REVISION 9
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BACKGROUND INFORMATION

During refuel outages temporary shielding is installed
to reduce dose and to enhance worker Radiological
Safety inside the Dry-Well. Shielding is then removed
at the end of the outage. The current temporary
shielding tasks results in dose exposures to installing
personnel which also significantly contribute to the
total outage dose. To reduce exposure to personnel
performing work inside the Dry-Well and those
installing and removing temporary shielding,
permanent shielding, in the form of suspended lead
blankets, was first installed during RF16 (2007).
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WHY PERMANENT SHIELDING

To reduce doses arising
from installing and
removing temporary
shielding (20 to 30 tons)
To reduce occupational
risks from handling heavy
pieces (20 o more kg)
To reduce risks of
damaging plant
components

To reduce outage length
(1 to 3 days saved)

15 SEPR

DAD ESPANOLA DE

ECCION RADIOLOGICA
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COLLECTIVE DOSE USED IN TEMPORARY SHIELDING
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* Permanent shielding, in the

e
form of suspended lead ﬁ%:““
blankets was first installed [T o emees

during RF16 (2007)
* Installation continued in < j% | Efj -
RF17 (2009), RF18 (2011) : Jﬁ_ﬁ skl
and RF20 (2015) . JQHI
* Now more than 40 Tn of = W s
lead (more than 2000 1M B s
blankets) are permanently ;_ i Ly i
| m

installed in the Dry-Well C
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BACKGROUND INFORMATION

Approximately 65-75% of the outage dose is received in
the Dry-Well, being the recirculation system (B33 loops)
and the Clean-Up lines (G33) the highest dose
contributors. At the beginning of the outage, a large
quantity of temporary shielding is installed and removed
at the end. For both the installation and removal, 3 to 5
days are dedicated. Note that about 20 or 30 tons of lead
blankets of temporary shielding are installed with a
important radiological cost, risks in occupational
accidents by movement and placement of the lead and
also risk of damage to structures, components and
equipment of the plant.
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MARK Il CONTAINMENT

n:usnu@n:crnu:

*REACTOR BUILDING=
1. SHIELD BUILDING
FREESTANDING STEEL CONTAINMENT
UPPER POOL
REFUELING PLATFORM
REACTOR WATER CLEANUP
REACTOR VESSEL
STEAM LINE
FEEDWATER LINE

PENIPBLN

RECIRCULATION LOOP
10. SUPPRESSION POOL
11. WEIR WALL

12. HORIZONTAL VENT
13. DRYWELL

14. SHIELD WALL

15. POLAR CRANE

"AUXILIARY BUILDING®
16. STEAM LINE TUNNEL
17. AHR SYSTEM
ELECTRICAL EQUIPMENT ROOM

=FUEL BUILDING=

19. SPENT FUEL SHIPPING CASK

20. FUEL STORAGE POOL

21. FUEL TRANSFER POOL

22. CASK LOADING POOL

23. CASK HANDLING CRANE

24. FUEL TRANSFER BRIDGE

25. FUEL CASK SKID ON RAILROAD CAR
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PERMANENT SHIELDING DESIGN

The lay-out of permanent shielding will be carried out through screens
(shadow shield) formed by lead blankets attached to chains that hang
from auxiliary structures tied in turn to existing structures in the Dry-
Well. This provision aims to reduce inertial loads transmitted to the
anchors and to facilitate the work of assembly and disassembly.
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PERMANENT SHIELDING DESIGN

* Lead blankets as shadow shield screens attached to
chains that hang from auxiliary structures tied in
turn to existing structures in the Dry-Well
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LEAD BLANKETS

Fabricated with lead wool, encased in a double layer of Alpha
Meritex fiberglass fabric with no hydrogenated components,
impregnated with a fire retardant silicone rubber material
designed for use in high temperature (260 °C) nuclear applications.
Four types of lead blankets of different sizes are used:
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LEAD BLANKETS

To avoid the lead from O O o
flowing to the lower part L L
of the blanket due to LT
heat (high temperature), Q. 1 .10
the lead wool is sewn '
with Kevlar thread . Ry
forming a rhomboidal 0 L ®
structure. All the | ‘
sewings are also made L L
with Kevlar threads R
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RADIOLOGICAL BENEFIT OF THE PERMANENT SHIELDING

DOSE RATE REDUCTION FACTOR
) ) . ] DOSE RATE (mSv/h) Reduction
AREA | DESCRIPCION DE LA ZONA DE INSTALACION | CUBICULO | ELEV.
CONTACT TO PIPE | PRESHIELDING | pOST-SHIELDING &| Factor
1 |Linea de aspiracion del Lazo A del B33 R1.01 0,660 1,50 0,70 0,20 3,5
2 |Linea de aspiracion del Lazo B del B33 R1.01 0,660 2,05 1,30 0,50 26
3A |Linea del E12 y wélwua E12F010 (cota inferior) R1.01 0,660 1,90 0,90 0,25 3,6
3B |Linea del E12 y vélwia E12F009 (cota superior) R1.01 0,660 26 1,3 0,65 20
4 |Linea vertical del G33 hacia G33F001 R1.01 0,660 0,5 (*1) 0,42 02 21
5 |Linea de impulsion del Lazo A del B33 R1.01 0,660 1,00 0,62 028 22
6 |Linea de impuision del Lazo B del B33 R1.01 0,660 1,05 0,50 0,16 3,1
7 |Colectory 2 raiser del Lazo B del B33 R1.01 0,660 1,50 0,70 0,20 3,5
8 |Linea aspiracion Lazo A y \éwia B33F023A RO.03 | -3.600 1,565 0,85 0,30 28
9A  |Bomba B33C001A: plataforma de trabajos RO.03 | -1.600 1,50 0,50 0,25 20
9B  |Bomba B33C001B: plataforma de trabajos RO.03 | -1.600 2,05 0,60 0,25 24
10A |Linea del G33 hacia G33F102 RO03 | -3.600 0,45 (*1) 0,60 (2) 0,402 0,50 1,2
10B |Linea de! G33 hacia G33F001 RO.03 | -3.600 0,5 (*1) 07 (2) 0,50 2 0,60 1,2
AVERAGE ) 1,28 0,65 0,25 2,48

A (*1) Values after Clean-up Chem Decon made in RF17 (2009)

(*2) Values influenced by Clean-up pipe with contact dose rates greater tan 20 mSv/h and Recir. pipes without shielding
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RADIOLOGICAL BENEFIT OF THE PERMANENT SHIELDING

PERMANENT SHIELDING INSTALLED IN THE DRY-WELL

5

DESCRIPCION TUBERIA

cuBicuLO

BEV.

EJECUCION

ocP

LEAD BLANKETS INSTALLED

TIPOA

TIPOB

TIPOC

TIPOD

TOTAL

(31kg) | (18kg) | (18kg) | (10kg) | MANTAS Pb TOTAL kg Pb
1 |Linea de aspiracion del Lazo A del B33 R1.01 0,660 36 36 16 12 100 2172
2 |Linea de aspiracion del Lazo B del B33 R1.01 0,660 | R16(2007) [ 4228 52 8 8 68 1900
3A |Linea del E12 y vélwla E12F010 (cota inferior) R1.01 0,660 56 12 10 78 2132
3B [Linea del E12 y vdlwila E12F009 (cota superior) | R1.01 0,660 56 12 10 78 2132
4 |Linea \ertical del G33 hacia G33F001 R1.01 0,660 44 K’ 12 8 98 2272
5 |Linea de impulsion del Lazo A del B33 R1.01 0,660 R H 126 2268
6 |Linea de impulsion del Lazo B del B33 R1.01 0,660 92 H# 126 2268
7 |Colectory 2 raiser del Lazo B del B33 R1.01 0,660 %3 24 78 1404
R17(2009) | 4336
8 |Linea aspiracion Lazo A y valwila B33F023A R0.03 | -3.600 16 86 4 10 116 2216
9A  |Bomba B33C001A: plataforma de trabajos R0.03 | -1.600 20 20 48 800
9B [Bomba B33C001B: plataforma de trabajos R0.03 | -1.600 20 20 48 800
10A |Linea \ertical del G33 desde G33FF110 R0.03 | -3.600 58 58 1044
10B |Linea vertical del G33 hacia G33F001 R0.03 | -3.600 32 8 40 720
TOTAL 260 556 200 46 1062 22128

INSTALLATION OF 2 OVERLAPPING SHEETS OF LEAD BLANKETS, EACH ONE WITH A LEAD THICKNESS OF 6 mm, WITH A LEAD

EQUIVALENT THICKNESS OF 12 mm
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RADIOLOGICAL BENEFIT OF THE PERMANENT SHIELDING

COLLECTIVE DOSE SAVED IN RF17 FROM THE INSTALLATION OF PERMANENT SHIELDING

Estimated
% (30%) of Increase Collective ESTIMATED
Collective Collective Collective Factor in Area Dose from COLLECTIVE

Dose received | Dose received Dose from Dose Rates if Area Dose
in Dry-Well in 1/3 RFO Area Dose no Shielding Rate if no DOSE
Rates were installed Shielding SAVED
were installed

-—m-a-mm

R101 64,5 2,8 180,6 116,1
R102 256 85 25,6 2,8 71,7 46,1
R0O03 253 84 25,3 1,9 48,1 22,8
R004 154 51 15,4 1,9 29,3 13,8
5% of
R302 102 34 N/A Collective 35,7 1,7
Dose
5% of
R406 6 2 N/A Collective 2,1 0,1
Dose

TOTAL 1416 472 -- 367,4 201



i A
SOURCE TERM REDUCTION IN COFRENTES N.P.P. &/ﬁ
DRY-WELL PERMANENT SHIELDING & CHEMICAL DECONTAMINATION OF THE PRIMARY SYSTEM UJ o

TEMPORARY PERMANENT SHIELDINGS PERMANENT

AREA DOSE RATES
CONTACT ON PIPE  PRE-SHIELDING POST-SHIELDING REDUCTION FACTOR
1,5 0,7 0,2 3,5



SOURCE TERM REDUCTION IN COFRENTES N.P.P. |,
DRY-WELL PERMANENT SHIELDING & CHEMICAL DECONTAMINATION OF THE PRIMARY SYSTEM .o ucas

TEMPORARY PERMANENT SHIELDINGS PERMANENT

SEPR

Measurement
Point

AREA DOSE RATES

CONTACT ON PIPE  PRE-SHIELDING POST-SHIELDING REDUCTION FACTOR
2,05 1,3 0,5 2,6
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TEMPORARY

PERMANENT SHIELDINGS PERMANENT

Measurement
Point

AREA DOSE RATES

CONTACT ON PIPE  PRE-SHIELDING POST-SHIELDING REDUCTION FACTOR

0,5 0,42 0,2 2,1
(After Chem Decon)
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TEMPORARY PERMANENT SHILDINGS PERMANENT

"

Measurement
Point

AREA DOSE RATES

CONTACT ON PIPE  PRE-SHIELDING POST-SHIELDING REDUCTION FACTOR
1,5 0,7 0,2 3,5
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TEMPORARY PERMANENT SHIELDINGS PERMANENT

Measurement
Point

AREA DOSE RATES

CONTACT ON PIPE PRE-SHIELDING POST-SHIELDING REDUCTION FACTOR
1,55 0,85 0,3 2,8
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PERMANENT SHIELDINGS

\'.
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PERMANENT SHIELDINGS
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PERMANENT SHIELDINGS
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CHEMICAL
DECONTAMINATION OF
PRIMARY SYSTEM DURING
OUTAGE 20™
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Scope of the
Which factors to decontamination Which is the
evaluate for the for the 20" outage impact of the
decision making decontamination
process? | on the outage?

What a chemical Is some special passivation

decontamination means? treatment going to take
place?
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PROTECCION RADIOLOGICA

SEPR

What a chemical
decontamination means?
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PROTECCION RADIOLOGICA

Physico-chemical process aims to remove the residual activity
deposited on the inner pipe surfaces and other components in close
contact with radioactive fluids, improving the radiological conditions of
the decontaminated area.

The chemical process chosen is the CORD-UV and is characterized by

these FOUR steps

Demineralized
PRE-OXIDATION Water
REDUCTION HighDoseRate ™% CORDUV Cydes Oxidation Low Dose-Rate
Reduction
Decontamination
Decomposition Metallically
| DECOMPOSITION = Clean Surface
Demineralized
Water

CLEANING
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Which factors to

evaluate for the

decision making
process?
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DECON  ocon |

Waste Critical Path

Management
R20 ™

DECON Source Term
Factors Evolution

Radiological
Cost-Benefit
Analysis
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Configuration
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Waste Critical Path

Management
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DECON Source Term
Factors Evolution

Radiological
Cost-Benefit
Analysis




i
SOURCE TERM REDUCTION IN COFRENTES N.P.P. ﬁ“
DRY-WELL PERMANENT SHIELDING & CHEMICAL DECONTAMINATION OF THE PRIMARY SYSTEM @

OUTAGE CONFIGURATION

OUTAGE CONFIGURATION IMPROVEMENTS OPPORTUNITIES

skt FUll cOre unload needed by regulation
requirements

Full core unload

Recirculation, Clean-up and RHR activities

UCERG RV RGEL AT R CRC VANV L L_| needed both by maintenance programs as well
as by regulatory requirements

It is possible to reduce the source term in the Dry-
Source Term — Elevated dose well with a Chem-Decon:
. —— . Make advantage of the full core unload
rates in the dry-well ) o Lo
* Improving the radiological conditions in the
dry-well

Estimated collective dose for the Outage collective dose may fulfill

outage greater than plant goals

plant goals
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SOURCE TERM HISTORY

Source Term Evolution in the Primary and in the Clean-up Systems

R13 (Mar 2002) RA15 (Jun 2005)
RT (Now 1882) Jun 1886 Descontaminacion Descontaminacion Dfmm}'
DemLa . ﬁlm Inyeccion Zn G32 y parcial lazos Gy Gﬂlnaclm
o AyBBR3 lazos A y B B33
- T
! i i i |
Il I 1 I 1
1 | ! 1
i ! i
T ]
H i 1 1 i
1 ! ! 1
i Mar 1397 : I !
1 r
13 ! ! Abr 2010
i Inyeccion Hy i R14 ! : Inyeccion OLHC
1

R19
R18

sep-11
sep-12 -
sep-13

abr-56 | oct-87 | abr-89 | dic- 39 |sep-00 | mar-02| oct-02 | sep-03 | jun-03 | jun-03 | abr-06 may-07| oct-08 |sep-08 | oct-11 | 3br-12 | sep-13

301 | 085 | 300 | 356 | 441 | 349 | 377 | 396 | 411 | 349 1034 | 1164 | 10,25 | 013 | 058 | 1,28 | 132 | 130 | 190 | 135 | 198

328 | 297 | 311 | 330 | 384 | 323 | 336 | 305 | 368 | 349 | 1067 | 1395 1224 | 01 | 434 | 171 | 169 | 160 | 228 | 185 | 260

18,00
16,00
14,00
=
3 12,00
[72]
E
10,00
8,00 b
6,00 |
4,00 h
2,00
0,00
—4— LAZO A B33
—ie— LAZO B B33
=—@— A 5PIRACIGN G332 [m5wh)

170 | 230 | 287 | 346 | 054 | 434 | 253 | 333 | 049 | 357 | 1160 | 1710 | 050 | 580 | 400 | 820
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SOURCE TERM HISTORY

BRAC Dose Rate (mR/hr)

1000

100 ~

10

10
£|
>
w
g
| om e o 104 mR/hr (1.04 mSv/ihr) E
-~ - — @
Y B 8
d Q
et * %

*
COFRENTES GOAL: RECOVER
¢ POSITIONS OF BRAC DOSE WITHIN THE
BWR FLEET
FINIﬂl¢lmlmlhlwlmlsl‘:lglﬂl:lﬂlglt o EI8 ;Iglnlglﬁlﬁlnglﬂlﬁlglglglglglgl;lglslglslglglglg g 0.1
o
Plant BRAC Order
# Cascaded WM Forward Pumped == == = \ledian
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METHODOLOGY TO EVALUATE THE RADIOLOGICAL COST-BENEFIT

SCOPE OF THE +»+» Several steps in the methodology to evaluate the
DECONTAMINATION

radiological cost-benefit of the decontamination
< A sensitivity analysis is performed regarding

several choices:

A. Radiological cost with no decontamination

B. Radiological cost of the clean-up

C. Radiological cost of recirculation loop A

D. Radiological cost of recirculation loops A & B
E

Radiological cost of both recirculation Loops

A & B and Clean-up system
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METHODOLOGY TO EVALUATE THE RADIOLOGICAL COST-BENEFIT

+»* Several scenarios are considered about the probably evolution

of the source term: ADVERSE - LIKELY - POSITIVE

ANALISIS VIABILIDAD DESCONTAMINACION RECARGA 20 (2015)
18,00
» R13 (Mar 2002) R15(Jun 2008)
RT{Nov 1992y D R17 {Sep 2003}
SOURCE TERM contamina b S Gy paa s S0y | oerenicen
16,00 | | AYyBBR | | |azesAyB B33
EVOLUTION - i / \ ,
16,00 : ' Lo : : »
Mar 1957 :
= 1 e : R14 Y / \ :
% 12,00 i i " T Abr 2010 ]
7] : T 1 [ t Inyeceidn DLNG |
E : P | : i '
= ' Lo i b |
S ; —t —f P02 ; — |
& : P ; : o
: | ' =
h=] ! i L I | 1
E 1 ] i
z
o
sep81inov-92 abr-83 Inov-83] oct-94 abr 86 oct-87 abr-83| dic-98| sep-00[mar-02| oct-02| sep-03/jun-08|jun-08|abr-08[may-07 oct-08! sep-08] oct-11/abr-12[sep 13/ sep-15.
—d— LAZOA B3 3,68 | AT | 085 | 305 | 3,5 | 441 3,19 HRIT | 3% | 411 349 10.5‘; 11,64 1025 | 013 | 0,98 | 1.28 1,32 | 1,30 | 190 | 1,35 | 1,98 | 206
—d— LAZOB B3 3,56 | 328 | 297 | 311 | 330 | 184 | 32 1 33 | 3,05 | 3,66 | 349 | 1067 12,95 | 1224 | 051 | 1,31 %71 | .69 | 1,60 | 2,28 | 1,85 | 260 | 296 |
L = = ‘mmﬂ 833 170 | 230 | 287 | 246 | 0.ss | 454 | 293 | 333 | 049 | 557 | 11,60 | 17,10 | 0,80 | 580 | 400 | 820 1180 |
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METHODOLOGY TO EVALUATE THE RADIOLOGICAL COST-BENEFIT

+* Outage works are studied regarding their dose and potential

dose reduction if Chem-Decon is carried out

) M {ipofrabaio fencticlo 655 sencticio 855

R.6.01 Movimiento de combustible Obligatorio ALTO
R.6.02 Tapado, destapado, IVVI, descontaminacion cavidad  Obligatorio ALTO NO NO
R.1.01 Descontaminacién G33 y/o B33 Opcional ALTO NO NO
. 3 A.3.13 Mantenimiento bomba G33C002 Obligatorio ALTO ALTA NO
Sustituciéon CRD’s Obligatorio ALTO NO BAJA
R.0.04 Extraccion y corte LPRM’s Obligatorio MEDIO NO BAJA
Revision IRM’s — SRM'’s Obligatorio MEDIO MEDIA MEDIA
B33F023A, B33F060A, B33F067A Opcional ALTO ALTA ALTA
OUTAGE WORK LOAD G33F100, G33F102, G33F106 Obligatorio  MEDIO ALTA MEDIA
G17C001A/B, G17C381A/B + Valvulas Obligatorio  MEDIO ALTA ALTA
e Recuperacion zona TIP Opcional BAJO ALTA ALTA
Recuperacion zona frente pedestal Opcional BAJO NO ALTA
\1 Inspeccion ISl de G33 y/o B33 Obligatorio BAJO ALTA ALTA
Aislamiento + andamios Obligatorio MEDIO ALTA ALTA
Mantenimiento en indexer Opcional BAJO ALTA ALTA
Sustitucion motor B33C001A Opcional ALTO MEDIA ALTA
- _ Sustitucion G33F001 Obligatorio  MEDIO ALTA MEDIA
Recuperacion zona B33F120 Opcional BAJO MEDIA MEDIA
) R.1.01 Inspeccion ISI Obligatorio MEDIO ALTA ALTA
Instalacion blindajes permanentes fase IV Obligatorio MEDIO MEDIA ALTA
Mantenimiento en indexer Opcional BAJO MEDIA MEDIA
Aislamiento + andamios Obligatorio MEDIO ALTA ALTA
-~

Benefit: High. ALTA = Medium MEDIO Low BAJA
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METHODOLOGY TO EVALUATE THE RADIOLOGICAL COST-BENEFIT

RDIOLOGICAL COST-
BENEFIT IN OUTAGE 20™

+» Dose savings are estimated regarding the scope of the Chem-Decon

** Net benefit of the Chem-Decon in outage 20t is estimate in 25-30%

Radiological costs according Chem-Decon scope
Anticipated source term in Outage 20t

Dosis colectiva (mSv-p)

No Chem-Decon Only Clean-up Both Clean-up & Recirc

= ANTICIPATED RADIOLOGICAL COSTS® LOOP A RADIOLOGICAL COST = EXTENDED RADIOLOGICAL COSTS

]
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PROTECCION RADIOLOGICA

METHODOLOGY TO EVALUATE THE RADIOLOGICAL COST-BENEFIT

+» Dose savings are extrapolated for a long-term perspective taking
into account future maintenance works
- ** Net dose savings of the Chem-Decon for the next 5 outages are
estimated in 500-600 mSv-p
SENSITIVITY ANALYSIS: DOSE SAVINGS FOR THE PERIOD 2015-2023
“

TOTAL DOSE SAVINGS FOR THE PERIOD
2015-2023 WITH A WHOLE CHEM-DECOM,
BOTH CLEAN-UP & RECIRCULATION SYSTEMS

500+600 mSv.p

POST OUTAGE
RADIOLOGICAL BENEFIT

Estimated Dose Savings per Outage (mSv.p/outage)

R20 (2015) R21 (2017) R22 (2019) R23 (2021) R24 (2023)
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Scope of the
decontamination
for the 20th outage
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SCOPE OF THE CHEM-DECON IN THE OUTAGE 20™

SYSTEMS: Recirculation and Clean-up

CIRCUITS: Inside and outside the Dry-well

BUILDINGS AFFECTED: Dry-Well, Auxiliary, Reactor and Auxiliary Steam Tunnel and Reactor
SURFACE TO DECONTAMINATE: = 200 m? of inner surface pipes for recirculation and = 800 m? of
inner surface pipes for clean-up

IMPACT ON CRITICAL PATH: None in the inner circuit and 6,5 days in the outer circuit
RADIOLOGICAL COST OF THE DECONTAMINATION: About 5% of all outage collective dose

BENEFIT OF THE DECONTAMINATION: Outage dose will be 25-30% lower than if Chem-Decon is not
carried out

DESCONTAMINATION FACTORS: It is expected a decon factor of 15-25 based upon the affected
systems

OPERATION OF MORE THAN 300 VALVES IN HIGH RADIATION AREAS
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g

- THE CHEM-DECON IN THE OUTAGE 20™

2T R e e |
____________________ I

dgugg | n
+17.700 G33F105 G33F107 G33F033
+17.200 G33F104 G33F042
dezo0 | UTyTTTTTTTTYT R R

T AN % }}
Yre0o T T

G33F00L )| G33FO04

B AN S TM_; G33F0s4 || G3zFos3 G33F040
+5.900 \ n i \ \
3.800 G33F028

G33F110

| G33F102
>« >«

G3IF100

G33F106

DRY-WELL OUTER CIRCUIT OF THE CLEAN-UP SYSTEM

G33TOLA

Aux.
Building

! HOSE DRAIN
! SUMP DRAIN
4 CONNECTIONS DECON EQUIP

Reactor
Building

G32F039

Aux.
Building
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SCOPE OF THE CHEM-DECON IN THE OUTAGE 20™

/\ /-\ +26.000
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Heat Exchangers Collector
- e

DRY-WELL OUTER CIRCUIT OF THE CLEAN-UP SYSTEM
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SCOPE OF THE CHEM-DECON IN THE OUTAGE 20™

——

COLLECTOR j§ COLLECTOR

DRY-WELL INNER CIRCUIT OF BOTH RECIRCULATION AND =
CLEAN-UP SYSTEMS
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SCOPE OF THE CHEM-DECON IN THE OUTAGE 20™

DRY-WELL INNER —
CIRCUIT OF BOTH
RECIRCULATION S e ook
AND CLEAN-UP
T e el e Ggmlill """ e ! HOSE VENT
SYSTEMS Ll i { SUMP VENT
s \ 2 L T EC TR ne e UEy saELe -[_N* [ HOSE DRAIN %
] SUMP DRAIN
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B33C001A * * B33C001B
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Which is the
impact of the
decontamination
on the outage?
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IMPACT OF THE CHEM-DECON IN THE OUTAGE 20™

Plataforma Recangt
) Driven plugs in recirculation nozzles .
Brida Vasija —
ELEV. 21,1114
F i 4
5 i
Driven plugs are needed to conduct
back the decon solution from
recirculation nozzles to the |
decontamination equipments = E
Je:Puwm..__%_;%
'.—N3 "< . !'én—!w B
B S
I
A .f
W __\3 = 4
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IMPACT OF THE CHEM-DECON IN THE OUTAGE 20T

Driven plugs are also needed

to conduct back the decon
solution from jet pumps to
the decontamination

equipments
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IMPACT OF THE CHEM-DECON IN THE OUTAGE 20T

These hoses and manifolds are

distributed inside the reactor cavity and
then rerouted to the Dry-Well by means
. Water level drops in reactor cavity to assembly of two collectors

) decontamination hoses
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Is some special passivation
treatment going to be
applied?




1
SOURCE TERM REDUCTION IN COFRENTES N.P.P. ﬁ“
DRY-WELL PERMANENT SHIELDING & CHEMICAL DECONTAMINATION OF THE PRIMARY SYSTEM

PASSIVATION TREATMENT AFTER DECONTAMINATION

+* Clean-up system— Carbon Steel - High degree of recontamination

L)

= A passivation process is needed (Build-up of a oxide layer free of radioactivity and resistant
to the uptake (deposits) of new radioactivity materials)

= Process not yet thoroughly investigated within the industry

L)

% Tests performed in carbon steel specimens with 4 post-decontamination treatments:

1. Convencional Decontamination CORD-UV Co-60 Bq/cm?2 Deposition

e Coupon Type 1. Decon Step sl Coupon 2-Pt Treatment
e Coupon 3-Pr+5AM Trestm i DU pon 4-5AM trestment

2. Platine Treatment Pt 3,0E+05

3. Filming Amine Teatment FFA 2,58405 /\
4.Combined treatment Pt+FFA 208405 / \ /// i

Bafcm?

N—
1,0E+05
5,0E+04 / #"‘\‘——‘
0,0E+00 %{
o 100 200 300 400 500

Days of Exposure
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CHEMICAL DECONTAMINATION RESULTS

DECON FACTOR DURATION
ESTIMATED VALUES 20 =30 4 days
REAL VALUES 34 4 days 18 hours
DECON FACTOR DURATION
ESTIMATED VALUES 15 + 25 6 days 12 hours
REAL VALUES 27 (8 B33 — 68 G33) 5 days 12 hours

OTHER RELEVAN INFORMATION:
= Collective Dose: 105 mSv-p (110 mSv-p estimated)
= Maximum Individual Dose: 7,2 mSv, two persons (8 mSv estimated)

= Generated Wastes: 1000 liters or resins (2600 liters estimated)

Non leakages found either in plugs nor in flange connections
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CHEMICAL DECONTAMINATION RESULTS

{mSu/fh)

LOOP A — INNER CIRCUIT — CONTACT DOSE RATES

H |nitial Measurement ® Final Measurement

5,00

4,50

400 -

3,50 -

2,50 -

2,00

1,50 -

N I I
- I -l I I
0,00 -

1A 2h 3A 44 5A BA TA aha QA 10A 114 124 134 144
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CHEMICAL DECONTAMINATION RESULTS

LOOP B — INNER CIRCUIT — CONTACT DOSE RATES

6,00

5,00

4,00

{mSu/h)

3,00 -

4A 5A BA TA 3A SA 10A 11A 12A 13A 144 15
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CHEMICAL DECONTAMINATION RESULTS

{m5ufh)

14,00

12,00

10,00

8,00 -

6,00 -

4,00 -

2,00 -

0,00 -

CLEAN-UP - INNER CIRCUIT — CONTACT DOSE RATES

H Initial Measurement B Final Measurement

16 18 17 19
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SOURCE TERM AFTER DECONTAMINATION (OUTAGE 21th)

Source Term Evolution in the Primary and in the Clean-up Systems
18,00
R13 (Mar 2002)
olionimm || i || pesconmice || pRspmaen | g JRT w20 e
Lazo A BE nyece ip“g’gz"am‘-" G332y B3 G332 G33 yb33
16,00 , ! i ! H s .
14,00 : ' : / : i
i Mar 1397 i i i i
£ 12,00 == L R1a N / inyecmién OLNC
@ : : = |
£ i L | f o r:
10,00 : - . ) - :
: b : R15 j Do i
8,00 : - : - i
— | — s
4,00 I - N R20 f p
: / 218 R19
Pos| /
2,00 R16 L
! P15
. b RIT$ ! P-12
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5 § 8 F 88 5 8 §8 5§83 8 &8 5882 3 923822
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S | - “';" N loct-a4 “;" loct-87 “%" dic-99) SEP- | M2T- oo g7 SEP- jm—ﬂijm—ﬂﬁlagé_ m2y  ot08] 520" lact-11 “:’1,' Sep- | M2y~ | 5P lic 150047
—ii— LAZO A B33 368 (371|085 | 305 | 2.56 | 4.41 | 319 | 377 | 3.96 | 4,11 | 3,49 |10.54 |11.64 10.25' 0,13 §0.98y 1.28 §1.32 | 1,30 | 1,90 | 1.35 | 1,58 | 213 | 2,30 | 0.17 | 1.30
—ir— LAZO B B33 358 | 3,28 | 297 | 341 | 3,30 | 3.B4 | 3,23 | 3,36 | 3.05 | 368 | 3,49 |10,67 |13.95 12,24' 0,51 g4.31) 1.71 §1,69 | 1,60 | 2,28 | 1,85 | 2,60 | 273 | 3,40 0,21 | 1,53
—ig— A SPIRACION G33 (mSwh) 170 | 2,30 | 287 | 3,46 | 0,54 | 4,534 | 2,53 3,33' 0,49 85,57 11,91]'“',“] 0,50 | 3,80 | 4,00 | 8,20 | 5,40 |11,30] 020 | 4,30
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SOURCE TERM AFTER DECONTAMINATION (OUTAGE 21th)

AREA RADIATION LEVELS IN DRY-WELL — Before and After CHEM. DECON.

0,36
ULTIMO PELDAND ESCALERA BAIADA A COTA -3600 0,14
0,26
0,44 = RF 20t Before Decon
AREA JUNTO BOMBAS SUMIDERDS DE SUELOS G17C381A/B. A 2902 0,24 n RF zoth After Decon
0,3
* Qutage 21t
1,10
AREA JUNTO BOMBA B33C001B. A 3352 0,42
0,83
0,15

EN CARRIL DE CRDs, JUNTO PARED CONTENCION. A 2252 0,07

1,80

AREA JUNTO BOMBAS SUMIDEROS DE EQUIPOS G17C001A/B. A 752
1,1

2,60

ENTRE TUBOS DE LOS TIPs Y FRENTE TUBERIAS DEL G33. A 02
1,3

1,08
PROMEDIO CUBICULO R.0.03

Area Radiation Levels in mSv/h 1,5 2,0 2,5 3,0
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PROTECCION RADIOLOGIC.

SOURCE TERM AFTER DECONTAMINATION (OUTAGE 21th)

AREA RADIATION LEVELS IN DRY-WELL - Before and After CHEM. DECON.
. . 0,35
AREA DE LINEA IMPULSION LAZO "A". A 902 0,11
0,34
) ) 0,40
AREA DE LINEA IMPULSION LAZO *B". A 2702 0,04
0,17
0,38 th
CONDUCTO HVAC JUNTO BOMBA B33-C001A. A 1302 0,15 = RF 20" Before Decon
0.225 * RF 20" After Decon
. 0,29 » Qutage 21t
AREA ENTRE MOTOR B33CMOO01A ¥ PARED BLINDAJE BIOLOGICO. A 1502 0,13
0,22
. . 0,37
AREA DE LINEA ASPIRACION LAZO "A" DEL B33. A 180° 0,09
0,35
. 0,22
AREA CONDUCTO VENTILACION FRENTE A ESCLUSA DE EQUIPQS. A 225¢ 0,08
0,115
. 0,40
AREA ENTRE MOTOR B33CM001B Y PARED BLINDAJE BIOLOGICO. A 315¢ 0,17
0,27
. 0,84
JUNTO A PARED DE CONTENCION, ENTRE TUBING DE LOS TIPs. A 45° 0,23
0,53
. 0,98
AREA VALVULA G33FF110. A 65 0,17
0,55
. 0,53
PROMEDIO CUBICULO R.1.0.1. 0,14
0,346
Area Radiation Levels in mSv/h
/ 0,0 0,2 0,4 0,6 0,3 1,0 1,2




SOURCE TERM REDUCTION IN COFRENTES N.P.P.
DRY-WELL PERMANENT SHIELDING & CHEMICAL DECONTAMINATION OF THE PRIMARY SYSTEM

SEPR

ESPANOLA

PROTECCION RADIOLOGH C

SOURCE TERM AFTER DECONTAMINATION (OUTAGE 21t")

AREA RADIATION LEVELS IN DRY-WELL (Average normalized values) — Before and After CHEM. DECON.

= RF 20th Before Decon
= RF 20t After Decon
= Qutage 21t




SOURCE TERM REDUCTION IN COFRENTES N.P.P.
DRY-WELL PERMANENT SHIELDING & CHEMICAL DECONTAMINATION OF THE PRIMARY SYSTEM

DECONTAMINATION EQUIPMENTS
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DECONTAMINATION EQUIPMENTS




Thank you

eduardo.sollet@telefonica.net




