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Germany‘s decision to phase out
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• Consensus to phase out since 2000

• Lifetime extension of German NPPs 2010

• Fukushima March 2011



German NPPs – in operation
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Brokdorf KBR

Emsland KKE (*)

Grohnde KWG

Gundremmingen KRB B

KRB C

Isar KKI 2 (*)

Neckarwestheim GKN 2 (*)

Philippsburg KKP 2

(*) in operation until 31.12.2022 (AtG)



German NPPs – non operational
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Biblis KWB A

KWB B

Brunsbüttel KKB

Grafenrheinfeld KKG

Isar KKI 1 

Krümmel KKK 

Neckarwestheim GKN 1

Philippsburg KKP 2

Unterweser KKU

non-operational since 06.08.2011

KKG since 27.06.2015



Decommissioning guideline 2016
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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)



Physical Protection needed during Decommissioning ?
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Option A: no power generation – no security needed

Option B: keep the full physical protection system running

Option C: look up your license document

Option D: neither Option A, B, nor C. 

Try something else and use common sense



Decommissioning of NPPS – phases
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• 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



Remaining risk potential during the decommissiong
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• nuclear fuel elements

• fresh fuel

• spent fuel

• other radioactive material

• remaining threats

• sabotage

• theft

• insider



Possible procedures
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• 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 



Graded Approach using the 19 Security Functions from

Deterministic Security Analysis (DSA)

1. fence against violent group of people

2. vehivle barriers

3. surveillance

4. interference from outside PA

5. detection

6. protected area (PA)

7. delay

8. Central Alarm Station (CAS)

9. secured access to Inner Area

10. Security Guard Service
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11. protected guard building

12. access control to protected area

13. access control to inner area

14. prevention and detection of theft

15. prevention against insiders

16. recognition of extorsion

17. planned subtitute measures

18. trustworthy personnel

19. Infrastructure for response forces

• no modification

• system-dependent consideration

• changes after analysis and verification



3 Examples
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• 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



Specifics
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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



Where do we end up?
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• 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)



Phase out of NPPs, but …
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• 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

• Nuclear Transport 



Final Remark and Suggestion
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• 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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