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Germany‘s decision to phase out

« Consensus to phase out since 2000
« Lifetime extension of German NPPs 2010
¢  Fukushima March 2011
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German NPPs —in operation
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(*) in operation until 31.12.2022 (AtG)
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Kernkraftwerke in Deutschland
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German NPPs — non operational

Biblis KWB A
KWB B
Brunsbuttel KKB
Grafenrheinfeld KKG
Isar KKI 1
Krimmel KKK
Neckarwestheim GKN 1
Philippsburg KKP 2
Unterweser KKU

non-operational since 06.08.2011
KKG since 27.06.2015
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» reduced risk potential

« with or without nuclear fuel elements

* nuclear facilites nearby

» until removal of nuclear fule elements:
heat release from fuel pool
coolant loss from fuel pool
handling and storage of nuclear fuel elements

 description of nuclear security measures

(security report)
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Decommissioning guideline 2016

Guide to the decommissioning, the safe enclosure and
the dismantling of facilities or parts thereof as defined
in § 7 of the Atomic Energy Act

as at 23 June 201E

Unafficial transiatian by Geselischat fOr Anlagen- und Reakiorskherhet (GR3) gEmEH.

This translation s Intended solely 3 3 tathe public. Any
differences In the fransiation are not binding and hava na lagal effect for compliancs or e anvoroement
DUTpasSE. In Gase of diSCrepancles the German offilial version shall preval.

Contants
6 Handlngdmmmmnacmenmﬂas
1 Infroduction g
2 Framework
6| Rislaase from reguiatory contmoil
2.1 Prnciples 2 Measurement menods and sampiing
22 Legal reguiatons 6.3 Ciearance
2.3 Guidance Instrumenis 6.4 Removal
2.4 Internafl onal regquiations, standands and 6.5 Treatment and sioRge of Rdoactive subsances
recommendatione.

3 Decommissioning planning and appication
documents

ng Eiregles Arnex T the EMVBMUE and KT
Decomnissionng concept standards In ferme of thelr applicabilty o
33 ngpmse decommissining res
34 Agplicaton documents 10 Arnex 3: Comments on applcation atanted B
3.5 Safety consideratons partial appication
3.€ Definition of decomamination and dismanting g:rau%ngm Krﬁgan;y
s
J.'.' .'B‘Emn'gﬁ standards In decomImissioning procedures.

for
dacommissloning, safe enclosure and dsmanting of
4 umr-gmm nuciear faciizes In the Federdl Repupic of Gemany
n Grmlnghelmngpreremsmﬁ
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43 Ligensing procedure wil several si2ps

44 Environmental Impact assessment and Invaivement
athim parties

5 Supersion
5.1 Work penmis for decommissioning actiities
5.2 Documentation
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Physical Protection needed during Decommissioning ?

Option A:

Option B:

Option C:

Option D:

no power generation — no security needed

keep the full physical protection system running

look up your license document

neither Option A, B, nor C.
Try something else and use common sense
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Decommissioning of NPPS — phases

* operation
power operation
post operation phase

» residual operation
decommissioning
shutdown
safe enclosure
dismantling

with nuclear fuel elements

without nuclear fuel elements
decontamination

removal of other radioactive material
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Remaining risk potential during the decommissiong

* nuclear fuel elements
fresh fuel
spent fuel

« other radioactive material
* remaining threats
sabotage

theft
insider
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Possible procedures

- DBT for all phases
« DBT for nuclear fuel elements
« DBT for other radioactive material

- different risk potential for sabotage and theft

» Graded security concept
large amount of nuclear fuel
small amount of nuclear fuel
without nuclear fuel
completing decontamination, other radioactive material
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Graded Approach using the 19 Security Functions from
Deterministic Security Analysis (DSA)

1. fence against violent group of people 11. protected guard building

2. vehivle barriers 12. access control to protected area
3. surveillance 13. access control to inner area

4. interference from outside PA 14. prevention and detection of theft
5. detection 15. prevention against insiders

6. protected area (PA) 16. recognition of extorsion

7. delay 17. planned subtitute measures

8. Central Alarm Station (CAS) 18. trustworthy personnel

9. secured access to Inner Area 19. Infrastructure for response forces

10. Security Guard Service

no modification

system-dependent consideration

changes after analysis and verification
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3 Examples

* new central alarm station and new spent fuel pool
- water inlet structure (building, pipes) removed from inner area
« spent fuel moved to an other interim storage at a different nuclear facility
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Specifics

Phase with nuclear fuel elements

» Separation of buildings with consideration of Inner Area
» Additional security measures for interfaces

* Protected Area needed without any changes

» Optional relocation of Central Alarm Station

Phase without nuclear fuel elements

» Adjustment of security concept

» Reduction in defence in depth — concept

» Change in access control procedures

- Additional locks for material and vehicles

» Detection of barriers with technical means or with personnel
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Where do we end up?

« full Physical Protection System
according to DBT

* reduced measures
after system-dependent consideration,
analysis and verfication

« Change in regime
(from nuclear security to radiation protection)

» Buildings with strong walls and doors (RC 6),

with intrusion detection system, alarm
communication system and alarm evaluation

« normal industrial storage with doors (RC 2)
and detection measures

always needed:

full security concept with path analysis for
intrusion (sabotage or theft)
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Aufbewahrung und Lagerung radicakriver Stoffe -

Anforderungen an Aufbewahrungseinrichtungen und deren
Aufstellungsraume zum Strahlen-, Brand- und Diebstahlschutz

Storage and keeping of radisactive materials -
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Phase out of NPPs, but ...

« 7 research reactors
in Mainz, Stuttgart, Ulm, Berlin, Furtwangen, Dresden and Munich

« 1 uranium enrichment plant
in Gronau

« 1 fuel assembly fabrication
in Lingen

« 16 interim storages

(/) |1AEA | RRDB fmme

By Location By Category By Utilisation Summary Reports

* Nuclear Transport Overview | Reactor List

pagination : €20 Per Page = 10 Per Page 5 Per Page None 3|

Country Facility Name Type Thermal Power (kW) Status

Germany FRMZ TRIGA MARK 11 100.000 | OPERATIONAL
Germany SUR STUTTGART HOMOG (S) 0.000 ‘ OPERATIONAL
Germany SUR ULM HOMOG (S) 0.000 | OPERATIONAL
Germany BER-11 POOL 10,000.000 ‘ OPERATIONAL
Germany SUR FURTWANGEN HOMOG (S) 0.000 | OPERATIONAL
Germany AKR HOMOG (S) 0.002 ‘ OPERATIONAL
Germany FRM II POOL 20,000.000 | OPERATIONAL
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Final Remark and Suggestion

« decommissioning is coming for each and every NPP
* there is no best way

- Development of an unified standard for evalutation and assessment
IS needed even for different approaches and procedures
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