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The reactor block of the FRM II
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The reactor core section

Sectional view
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Some key parameters of the FRM II

Reactor type „Tank in pool reactor“

Thermal power 20 MW

Fuel elements in core 1   (53 kg, 8.1 kg Uranium)

Operation cycle 60 days @ 20 MW   (1200 MWd)

Coolant temperature, flow 35°C - 52°C, 300 kg/s

Coolant pressure no high pressure, open pool

Moderator Heavy water (D2O)

Max. undisturbed th. neutron flux 8 ∙ 1014 n/(s∙cm2)

Water volume in pool 700 m3
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PSR in German Nuclear Energy Act („Atomgesetz“)

Assessment  of the nuclear safety 

every 10 years also for nuclear 

facilities besides NPPs
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Operations License* of the FRM II

* granted 02/05/2003

02/03/2004 First criticality of FRM II

29/04/2005 Start of 2nd reactor cycle and routine operation

Deadline for submitting the PSR 01/05/2015

Guidelines for NPPs have to used
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Guidelines of the federal ministry („Leitfäden“)
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Guidelines of the federal ministry („Leitfäden“)

Operator

Guidelines
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Guidelines of the federal ministry („Leitfäden“)
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Structure of the PSR

• Volume I: Introduction and summary

• Volume II: Description of the facility and its systems

• Volume III: Deterministic safety status analysis

• Report on the review of safety functions (DBA)

• Report on rare events (BDBA) and emergency measures

• Report on operational experience

• Volume IV: Probabilistic safety analysis

• Volume V: Deterministic security analysis
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Volume I - Introduction and summary
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Volume II – Description of the facility 
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Volume III – Safety status analysis (DBA) 



Technische Universität München

Volume III - Safety status analysis (BDBA) 
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Volume III – Safety status analysis (operat. experience) 
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Volume IV – Probabilistic safety analysis
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Volume V – Deterministic security analysis
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Submission of the PSR documents

Letter to regulatory 

body and its TSO 

dated 30/04/2015.

In sum 5800 pages 

of documentation.
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PSR Results: Vol. III, Reports on DBA, BDBA, Op. Exp.

• The safety systems of the FRM II fulfill all requirements to cover the 

relevant design basis accidents (DBA)

• There are sufficient precautions for beyond design basis accidents 

(BDBA) like airplane crash or other extreme external hazards in place

• An ATWS scenario is not relevant for the FRM II due to its diverse and 

redundant shutdown systems

• The evaluation of the operational

experience of one decade showed

that the FRM II was operated safely

with a high availability for its users

and customers
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PSR Results: Vol. IV, Report on PSA 

• The results in a core damage frequency of 4.2∙10-6/a calculated over all 

initiating events of the operational an non-operational state of the 

reactor

• The major contribution to this comes from the common cause failure of 

both natural convection flaps that have to open some hours after reactor 

shutdown and the additional failure of the restart of at least one pump of 

the primary or emergency cooling system.

• The PSA level 2 for the release

of radioactive material to the

environment results in a value

between 5.3∙10-9/a and 4.6∙10-10/a 
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Summary

• The FRM II performed its first PSR after 10 years of routine operation.

• The PSR was done according to the German regulations for NPPs. 

Where necessary a grades approach was used.

• The documents were submitted in time to the regulator and its TSO.

• The PSR showed that the FRM II fulfills all relevant safety requirements.

• The evaluation of the documents and results by the TSO is still in 

progress.

• The final version of the PSR documents that will include the comments 

and requested changes of the TSO can be used as basis for the next 

PSR in the year 2025.


