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Monninger, John

From: Dennig, Robert 2 081

Sent: Thursday, May 2ý, 2012 8:12 AM
To: Leeds, Eric; Ruland, William
Cc: Monninger, John; Collins, Timothy; Fretz, Robert
Subject: FW: Request for information

I am forwarding the e-mail from our SSM contact in Sweden to provide (1) more detail on the ground

contamination criterion, (2) their treatment of "unintended consequences."

Item (2) has come up several times in our talks as a possible commission concern/area of interest.

Also, I would like to note in passing that we were pressed by the ACRS about reviewing the actual calculations
that form the bases of the Swedish/Swiss position - these things exist, but not in English, which is why we
didn't get into the details on our trip.

From: Karlsson, Leif [mailto: Leif.Karlsson@ssm.se]
Sent: Tuesday, May 22, 2012 4:46 AM
To: Dennig, Robert
Cc: Fretz, Robert; Collins, Timothy; Finck, Robert; Frid, Wiktor; L6wenhielm, Gustaf; Gunsell, Lars; Sanderv8g, Oddbj6rn;
Garis, Ninos
Subject: SV: Request for information

I am glad to hear that you enjoyed your visit to Sweden. We have tried to answer your questions to our best knowledge.

Question 1-4: The requirements are as follows (my translation):
"This requirement (refers to limited land contamination) should be interpreted that long-term ground contamination
with a year dose above maximum allowed for radiation protection workers (at that time 50 mSv/year) should be limited
to a few tenths square kilometers. This corresponds to the inner EPZ. This requirement means that most 0.1% of the
core inventory Cs-134 and Cs-137 in a Barsebaeck core (1800 MWth) is released in severe accident. Other nuclides of
importance for land contamination according to above are assumed to be released at least to a corresponding degree."
This is cited from the report, which was the basis for the government decision.

Question 1: The requirement does not say when it would be possible to move back to this limited area. Of course, this
also depends on the decontamination efforts.
Question 2: When I as a utility person read "a few tenths" I interpreted it is as 20-30 square kilometers and definitely
below 50 square kilometers.
Question 3: Correct!
Question 4: It is correct, it is the same requirement for all plants, irrespective of site and power. And utilities used the
0.1% for iodine as well to fulfill the requirement.
Question 5: The utilities used the MAAP code to verify that the release in case of severe accident and a filtered vent
release would be < 0.1 % of Cs and I.
Question 6: It is correct that there were calculations by the utilities with the MAAP code and utilities decided to use BWR
filters with a DF = 100 for BWR (and a DF = 500 for PWR), which gave the utilities a considerable margin to the 0.1 %
release. In the design DF = 500 for BWR (and 1500 for PWR) was used to give margin in case the verifying experiments
would give lower DF than anticipated in pre-calculations of the effectiveness of the filters. However, the experiments
confirmed the value of DF= 500 for BWR (and 1500 for PWR).

The MAAP calculations are available in reports (in Swedish) at SSM.

About "the unintended consequences" of venting and filtering.
1



The question if the vented filtering may degrade the safety was considered before the devices were installed. It is
actually a part of the law to install mitigating devices that they should not degrade normal safety functions of the plant
and this aspect was a part of the safety review and documentation for the changes in the plants. The basic requirement
is that "The filter must only add to safety, and not take away from safety".
There are a number of implicit requirements on the design itself. The containment has to be pressure tight, it has to be
able to withstand external overpressure, situations with inadvertent activation at lower pressures have to be handled,
and AC-power has to be reconnected within 24 hours.
The design basis for the venting function is a major leakage between drywell and wetwell which could lead to excessive
containment pressure. Such a situation, and also the case of inadvertent opening, may lead to loss of inert gas from the
containment and underpressure if, for instance, the steam is condensed by containment spray after reclosure of the
containment venting.
The design basis for the filtering is to protect the environment from a core melt caused by loss of AC-power or a "station
blackout" (SBO). To the extent that a tornado, flood, earthquake, or other external hazard causes an SBO which leads to
the core melt, such events are included in the design basis. It is, however, likely that this issue needs to be revisited to
include a wider spectrum of events and not only the SBO. Also questions about accessibility because of radioactivity in
the filter itself have been addressed.

Feel free to come back it there are any more questions.
Best regards
/Leif

Sorry, I missed one comment about "the unintended consequences"

1. Concerning threats to the filtered containment systems at Swedish NPPs due to external hazards, no problems
have been identified in the recently performed stress tests, in particular with regard to earthquake and flood.
However, the combined effects of, in the first hand, other external hazards, need further investigations.

2. MAAP calculations of severe accident progression and filtered containment venting releases have been
continuously updated as a result, among others, of the SSM:s regulations which require up-to-date safety
analysis. In the recent years, the MELCOR code has been used by SSM to verify MAAP analyses conducted by
industry.

/Leif

Fr-n: Dennig, Robert [mailto:Robert.Dennig@nrc.gov]
Skickat: den 18 maj 2012 20:46
Till: Karlsson, Leif
Kopia: Fretz, Robert; Collins, Timothy
Atone: Request for information

Thank you again for your kind assistance and guidance during our visit to learn about the FCVS in Sweden.

We continue to review our information and develop our paper for the Commission on the options for using
FCVS on Mark I and Mark II plants in the US. Can you confirm the following statements:

(1) Sweden allows a dose of greater than 50 mSv to the whole body for a limited area, and only within
the first year of re-occupation following a prompt (how soon?) return after evacuation.

(2) The area where 50 mSv/year can be exceeded is "a few tens of square kilometers"; for example "90
square kilometers" is a "few (only 9) tens" of square kilometers.

(3) The area contaminated is close to the plant and assuming rain during the release (within a certain
radius?).
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t"4) The dose limit is deemed met if less than .1% of the core inventory of Cs-1 34, Cs-1 37, and iodine of a
1,800 MWth reactor is released. The same inventory amount is used for all sites, regardless of actual
licensed power.

(5) Meeting the land contamination dose standard at. 1% release was verified with MAAP calculations.
(6) The minimum required filter DF of greater than or equal to 100 for cesium and iodine is based on the

calculations performed in (5) above.

Are the MAAP calculations in a report?

Also, our Commissioners are concerned about "the unintended consequences" of installing a filter on the
primary containment vent. I believe this means that if installing a filter does no harm, i.e., does not itself result
in additional safety problems, then it can be considered. For example, does the presence of radioactivity in the
filter, or the filter structure itself, constitute an additional threat to the site if a tornado, flood, earthquake, or
other external hazard caused the core damage in the first place? The filter must only add to safety, and not
take away from safety. Can you tell us if this question came up when you decided to install filters? Do filters
degrade safety in any way?

Thank you for your time and patience.

Bob Dennig, Branch Chief
NRR/DSS/SCVB
301-415-1156
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