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1.- Background




José Cabrera NPP Dismantling Project

General Information - Enresa

State OWNED Company - RD 1984

Duties:

- The management of all RadW - SPAIN

« The DECOMM of Nuclear Installations

#® Framework:

Responsible for managing funds and liabilities,
in accordance with a periodical modification of

the ‘General RadW Plan’ approved by the

Government (Ministry of Energy).
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General Information - Enresa

Very Low Level Wastes (VLLW) and Low and Intermediate Level Wastes (LILW)
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General Information - Enresa El CABRIL

It’s the disposal center for radioactive wastes:

 VLLW - I&LLW
* Located in Cordoba province

In this facility are disposed all the RadW arising
from hospitals, research centers and nuclear facilities.
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University Research Reactor - Dismantling
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PIMIC Project

REACTOR BUILDING
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Vandell6s-1 NPP Decomm Status
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Madrid. PIMIC (CIEMAT)

-Project length: 2006-2017

-Reactor type: Research Reactor &
reprocessing facilities

-Status: Site Restoration

“Tarragona

Guadalajara
LA -

Madrid - g : Tarragona. VANDELLOS 1 NPP

-Project length: 1998-2003

. a8 -Reactor type: GCR
Guadalajara. JOSE CABRERA NPP L -E. Power: 460 MWe
(ZORITA) 3 -Status: On dormancy
-Project length: 2010-2019 '
-Reactor type: PWR
-E. Power: 160 MWe
-Status: Dismantling
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2.- International Approach
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Spanish Framework — International Context

You NEED...

« Competent
Company for
managing &
Supervising D&D
Projects

* Financial Aspects

* Management &
Store of RadW

* Regulatory
Aspects

=
E&%& s g (enresa

Spain

. Enresa’s duties:
- * RAD Management

‘\ «D&D Activities

* Enresa’s Fund
* Collect in advance
. during Operation

International Context

As general rule...Each
company carry out by
itself the D&D activities

/

Many countries...
Each owner collect in
advance the fundings.

« El Cabril (RBMA-RBBA)
_* ATl — ATC (VLLW-ILLW)

* NIRD — GRadWP
Authorization
- Transfer + Clousure

Not always this aspect is
\_ guaranted )

\

/ Many countries have not
Final RadW Disposal
facilities. Some of them
have permit to manage

Major components without
Segmentation. Unique

\ piece.

.
Many contries have not an
appropiate Regulatory

FrameWork. J

/89
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PERMANENT SHUTDOWN REACTORS

Total Number of Reactors: 150

UNITED STATES OF AMERICA
UNITED KINGDOM
GERMANY
FRANCE

JAPAN

CANADA

RUSSIA
BULGARIA

[TALY

UKRAINE
SLOVAKIA
SWEDEN
LITHUANIA

SPAIN
ARMENIA
BELGIUM
KAZAKHSTAN
METHERLAMDS
SWITZERLAND

I Mumber of Reactors

150 NPPs

e 46 Experimental Reactors

Country Mame

e 250 Research Reactors

e 50 Nuclear Cycle Facilities

« Miscelanea; Submarines — IceBreakers

0 B 10 15 20 25 an 3k
Number of Reactors

Among 10-20 NPPs have been totally dismantled — Most of them in USA
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Finished Projects - USA

Power Reactors Decommissioning Status

Big Rock VermontYankeg
Point

""""" Peach
Bottom 1

N.S. Savannah
Battimore Harbol)

L Letter of Intent
@® Early Stages
® SAFSTOR

@ DECON

| ISFSI (Independent Spent Fuel Storage Installation)
T License Terminated

Crystal River 3

Decommissioning Completed

Notes: GE Bonus, CVTR, Ek River, Hallam, Piqua, and Shippingport are part of the DOE legacy reactors.
For more information contact DOE/NNSA at www.doe.nnsa.gov.
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3.- Characteristics
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Project Objectives

' The Complete dismantling of the nuclear site (first time in Spain)

' To manage properly the resulting materials

e

Dismantling is the best way for controlling
the risk at any NPP after operation period

ALTERNATIVE
Immediate TOTAL DISMANTLING
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Materials Management Philosophy

RAW MATERIAL PROCESS

6 Respon3|b|I|t|es
7.- Characterization

8.- Logistics + Expeditions
9:= Conditioning
10.- Restoration

Dismantling is not A bEmoLITION
INDUSTRIAL PROCESS
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Decommissioning — Key Pillars - Viability

p”ases E progress i

—— —

/ a—
oomm—

Tech_nlcal Organlz_atlon Results
Project On Site

» Tech. Specs.
* Requeriments | Contréct > Cenelslens
* Methods ) Plannln-g » Key Points
* Analysis | Eequerlrr.ls.rll.t; * Lessons
. : » Responsibilities _

Selection . E - « Aid New Works
« Conclusion xeeution ( e }

.« Award Documentation

p
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Organization & Management

ON SITE

( & SYSTEMS l ‘ COMUNICATION \

RADIATION

ENVIRONMENT

PROTECTION
& SAFETY

ON SITE

OFFICE

% % H ﬁ 19
ENGINEERING
MAINTENANCE ER— of MATERIALS
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HISTORY - LIFE CYCLE

TRANSFER of

RESPONSIBILITY
(Feb, 11, 2010)

FIRST NPP IN SPAIN
DEVELOPING the SPANISH NUCLEAR INDUSTRY
BASE for TRAINING

1963 1968 2006
ENGINEERING COMMERCIAL FINAL SHUTDOWN
START UP STAGE TRANSITION STAGE
Build up Starting — Jul-65 ELECTRICAL NET DISCONNECTION
1st Criticallity —Jun-68 NSSS DECONTAMINATION
1st Electrical Net Connection — Jul-68 SPENT FUEL MANAGEMENT
Commercial Status— Oct-69 SPENT FUEL CASKS at the ISFI

[ ] ENRESA's RESPONSIBILITY
[ | OTHER RESPONSIBILITIES

(Enr esa
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INSTALLATION MAIN DATA

Type: Westinghouse - 1-Loop PWR
Net Electrical Power: 160 MWe
Net Thermal Power: 510 MWth

Fuel Elements: 69 — 14x14
Fuel Type: UO, — enrichment 3,6% (U-235)
Mass UO, (core) 20,76 t

Control Rod (Banks): 17
Reactor Vessel (Diameter): 2,82 m
Reactor Vessel (Height without Head): 5,87 m
NSSS (Diameter): 70 cm
Containment:

Reinforced concrete

Stainless Steel Head
Spent Fuel Pool:

In Containment
Final cooling:

Tajo River

PHASE 0 - REMOVAL of FUEL & PRELIMINARY WORKS - 100%

PHASE 1 — PREPARATORY ACTIVITIES - 100%

PHASE 2 — DISMANTLING of MAJOR RAD COMPONENTS - 100%

PHASE 3 — DECONTAMINATION — RELEASE & DEMOLITIONS - 20%

PHASE 4 — ENVIRONMENTAL RESTORATION - 5%
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CONSTRUCTION WORKS
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INSTALLATION MAIN CROSS SECTION

TURBINE HALL — CONTAINMENT BUILDING

i

ChET

Principal Auisilar

)8

: Do
Bomtas de Condersady Bombas Cuums Frso

Dessminacalizadiones

Eﬁim e (Enresa
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Transfer
Authorization

Characterization

Adaptations

Dismantling

| Restoration ]
Closure
(25)

[ Materials Management ]
(Enresa




THE PROJECT - Video (1/5)

DISMANTLING OF THE

JOSE CABRERA NUCLEAR
POWER PLANT



01_D&D_CNJC_PROJECT_SUMMARY_2010_2015_ENGLISH.mp4
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Works 2016 — Video (2/5)

enresa



02_PDC CNJC RESUMEN TRABAJOS 2016 (1) OK.mov
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José Cabrera NPP Dismantling Project

Works 2016 — Video (3/5)
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03_PDC CNJC TRABAJOS 2016 (2) OK.mov
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José Cabrera NPP Dismantling Project

Reactor Internals Segmentation — Works — Video (4/5)
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INTERNOS y GWC ok.mov
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Internals & RPV — Segmentation Works

RPV Segmentation Scope — Major Components

Courtesy of @Westinghuuse



3.- RPV_CUTTING_PLAN.mov
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Pressure Vessel Segmentation — Works - Video (5/5)
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05_VASIJA + UA EAD ok.mov
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José Cabrera NPP Dismantling Project Internals & RPV — Segmentation Works

Pressure Vessel Segmentation — Results (1/2)

Materials
Generation

8’) ) »’) /l} m// d

Main Data

172 m of CUTTINGS
95 tons

120 pieces
7 CE-2a ey -

9
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Courtesy of Westinghouse Segmentation Plan
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Pressure Vessel Segmentation — Results (2/2)

2013 2014 2015
ACTIVITIES 7] 27T [T] T | T 2T [ 37| 4°T 17T 2°T[ 37| &7
ENGINEERING - TESTS
& PREPARATORY ACTIVITIES
14 months
Scheduled |
14 months
I
Real
VESSEL SEGMENTATION
7 months
Scheduled I
8 months
Real *

INITIAL vs FINAL - COLLECTIVE DOSE

Preparatory Activities 660 vs 199,1 mSv.p
Segmentation 392 vs 27,8 mSv.p

[33)
TOTAL 10,5E2 VS 2,27 E2 mSv.p

[z (enresa




José Cabrera NPP Dismantling Project SAFETY - RIGOROUS — TRANSPARENCY

REMOVAL OF ACTIVATED CONCRETE
DECONTAMINATION OF CAVITIES (2015-2016)

1.- Segmentation of contaminated walls from:
1. Reactor Area
sem 2. Spent Fuel Zone
w=e > 2.- Activated Biological Shield removal

El 601.140

> 3.- Soil scarification

El. 599.940

FASE 1 — ACTUACIONES

'R 4
)
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EPRI HORMIGONES DECEMBER 2015.mov
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REMOVAL OF ACTIVATED CONCRETE
DECONTAMINATION OF CAVITIES (2015-2016)

Drilling and cutting using WIRE DIAMOND TECHNIQUE

7 REACTOR CAVITY + SPENT FUEL POOL
(é\nr esa
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DECON WORKSHOP — LESSONS LEARNED
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SURFACES & STRUCTURES DECONTAMINATION
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Soils Decontamination & Clean Up Facility
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Soils Decontamination Clean Up Facility

YAGENOA DIGITAL
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Soils Decontamination Clean Up Facility
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5.- Data & Conclusions
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MATERIALS MANAGEMENT

4% - Radioactive
Waste Management
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RADIOACTIVE MATERIALS MANAGEMENT

EL CABRI

EL CABRIL

DRUM 220 L |
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Human Resources

Local Area 94
Surrounding Zone 8

Province 54 Workers are coming FROM...
Rest of Country 83

39%
Local Area
35%
Rest of Country
23% 3%
Province Surrounding Zone

65% of workers are coming FROM Guadalajara Province
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Total Collective Dose

BDOSIS ACUMULADA mSv-p OBIETIVO
MESTIMACION  mSv-p #DOSIS TOTAL

2012 2013 2014 2015

TOTAL = 6,41 Sv-p (100%)

Cummulated (2010-2016) = 2,62 Sv-p (- 60%0)
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Time Schedule 80% IN GLOBAL

1. PREPARATORY WORKS (W)

Systems Switch-Off fnnnny CRRRRRARRARR) Gnnnny nnnns)

Systems Adaptations

Buildings Adaptation

2.- CONVENTIONAL WORKS —

3.- RAD WORKS
Big Components
Other-System & Equipments
4.- DECON & DEMOLITION

Decontamination
Release

Demolition
5.- SITE RELEASE
Excavations

Final Survey + Release

Clousure

E-ﬁ 8 . enresa 100 % Auxiliar & Reactor Buildings



COMMUNICATION AS A KEY FACTOR T

Over 4.200 people have visited
the Installation & the
Information Centre (Enresa
Space)

to inform \
to neutralize negative:

v' opinions & attitudes

to remove false expectations
v .

\ for training /

7 &5
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Companies — International Organizations - Media

VATTENFALL E‘J @Wesnngnuuse
‘  IHI & e
AN \ | \
AREVA gasNatural @1/ @) \ AN(T?N‘H
# “AEL| KO3NOOYW" E

enosa
The Asahi Shimbun

'ASOCIACION
DE LA PRENSA
DE GUADALAJARA

e e
e e
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Australian Government

£ Electrabe

Qnsto GDF S\wez
T —
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INFORMATION SYSTEM ON OCCUPATIONAL EXPOSURE

ELECTRIC POWER
% SNSA ErPR| Lo .
[ ]
SLOVENIAN NUCLEAR
CHNP SAFETY ADMINISTRATION

Foro Nuclear
Foro de la Industria Nuclear Espafiola

Castilla-La Mancha

~csic | Sl —
R T ECOLEYGISTAS

e A g e eion

...l
‘ SV\S g Mancomunidad
SOCIEDAD NUCLEAR ESPARO) Tajo-Guadiela
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International Visitors - Countries
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Conclusions...

v'"NO BIG COMPONENTS

v  CUTTINGS of CONCRETE BLOCKS
v NO WATER INSIDE BUILDINGS
v"NON RELEVANT INCIDENTS

v"NO BUDGET DEVIATIONS

v COLLECTIVE DOSE - 50%

v AUTHORITHIES CONTROL - GOOD

v INTERNATIONAL INTEREST
e (enress
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Know How — Experience’s Chain...

The DECOMM WORK in Spain is an INDUSTRIAL CONSOLIDATED
ACTIVITY. The Main Objectives are Environmental & Radiation Protection
to the Public. The Methods & Organization aspects constitute an
INTERNATIONAL REFERENCE, THEREFORE, we have the capability to
perform with solvency the FUTURE DECOMM PROJECTS in SPAIN

Vandellés | PIMIC Zorita
1998/2003 2006/2015 2010/2018

Lessons Learned

S We are READY ]




Greetings from CNJC people

i Thank you for listening !
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