Attachment 1: Tasking 2015-01 UPF CTA Interpretation Response
April 22, 2015
Executive Summary
In Tasking 2015-01 (Attachment 2) the CSSG was requested review, and provide responses to
the NNSA CTA, to questions posed by the Uranium Processing Facility (UPF) project regarding
their Safety Design Strategy and path forward. The team identified a recently completed Tasking
(2015-04) that provided a previously developed response to a question relating to
DOE-STD-1020-2012 that essentially answered one of the questions.
Based on the review/response provided by the CSSG, the CSSG concurs with the positions taken by
the UPF project.

Discussion
The CSSG was tasked with addressing the first three of four questions posed by the UPF project
to NPO (see attachment to approved Tasking, included as Attachment 2, for UPF letter). The
responses to those questions are provided below. As necessary/applicable, the bases for those
responses are also provided.
Question 1: The UPF Project is using the informal interpretation of section 2.3.7 from DOESTD-1020-2012 Natural Phenomena Hazards Analysis and Design Criteria for DOE
Facilities as currently documented in the project UPF Safety Design Strategy (SDS) to
determine the Natural Phenomena Hazard Design Category (NDC) for each of the UPF
structures. The project requests a formal NNSA CTA interpretation to DOE-STD-1020-2012
in support of the project's current design efforts.
Response: The response to CSSG Tasking 2015-04, DOE-STD-1020 Nexus to Criticality Safety,
addresses this question. The following points emphasize some of the important concepts
from that response.


Qualitative engineering judgment [emphasis added] is sufficient to evaluate those
process conditions initiated by a credible NPH event, in accord with the ANSI/ANS-8.1
process analysis requirement.



The intent is that if there is an SSC relied upon for criticality safety and the NPH initiated
failure of that SSC alone will, based on sound engineering judgment [emphasis added],
directly and clearly lead to a criticality event, then that SSC will be designed to NDC-3.



It is often a matter of engineering judgment [emphasis added] to determine whether one
or more SSCs should be considered as failing unconditionally, given the first failure. In
all cases dealing with design basis NPH initiators, qualitative engineering judgment
[emphasis added], amenable to peer review, is sufficient to fulfill the ANSI/ANS-8.1
process analysis requirement.
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Question 2: Attachment 2 to DOE Order 420.1C, Chapter I, Section 3(b)(11) cites the need to
integrate design requirements from the various disciplines. Attachment 2, Chapter II, Section
3(c)(2)(b) requires automatic suppression throughout the facility. Attachment 2, Chapter III,
Section 3(g) notes that NCS needs to provide firefighting guidance for moderation controlled
areas. The UPF project intends on restricting or eliminating sprinkler coverage in certain
moderation controlled areas to satisfy NCS requirements. Does this NCS control strategy
meet DOE Order 420.1 C or will an exemption be required?
Response: DOE Order 420.1C requires automatic fire suppression throughout facilities when
required by the safety basis; when significant life safety hazards exist; when fire may cause
unacceptable mission or program interruption; when maximum possible fire loss exceeds $5
million; or when facility area exceeds 5,000 sq ft (Chapter II, Section 3.c.(2)(c)). If this
requirement is not met, then the Order requires an exemption be submitted in accordance
with DOE O 251.1C, (Reference (6)).
However, though water based fire suppression is the usual method utilized, the Order does
not prescribe the method of fire suppression. Many other, non-water based, fire suppression
systems could be utilized. If the UPF project determines that control of moderation, e.g.,
water, is necessary, then alternative methods may be utilized. This would also have impact
on manual firefighting efforts. In those cases NCS will need to interface with the fire
protection program and provide appropriate guidance.
If it is determined that there are no acceptable alternate fire suppression methods, then an
exemption to the Order is required.
Question 3: Attachment 2 to DOE Order 420.1C, Chapter III, Section 3(f) requires the facility
to be subcritical for all design basis events including NPH events. DOE-STD-1020-2012
states that an NDC-3 event is a credible event. However, Section 2.3.7 also states that a
criticality accident is to be treated the same as any radiological event in accordance with
DOE-STD-1189, Appendix A. For the UPF project, the dose consequences result in an
SDC-2 design basis seismic event. The UPF project is interpreting DOE-STD-1020-2012,
Section 2.3.7, to be that the "design basis event" for a NPH initiated criticality accident is
defined by DOE-STD-1189-2008, Appendix A and that NCS SSCs are to be assessed against
NDC-3 criteria for single contingency vulnerabilities that may necessitate a select number of
SSCs to be assigned to NDC-3 (similar to a beyond design basis event except there is no cost
benefit evaluation). Is the UPF project's interpretation correct or should all NCS NPH design
basis events be NDC-3 events?
Response: The CSSG previously considered criticality safety in design relative to NPH in
Taskings 2010-01 (Rev.1) Balanced Technical Approaches for Addressing Potential
Seismically Induced Criticality Accidents in New Facility Design, 2011-03 CSSG Response
to DNFSB Staff Member on CSSG Position in Regards to Seisemic Design, 2011-04 CSSG
Review of the UPF Facility Position on Criticality Safety in Regards to Seismic Design, and
2015-04 DOE-STD-1020 Nexus to Criticality Safety. We refer the reader to this entire body
of work for a more comprehensive understanding of the issues involved from a criticality
safety perspective. The conclusion of Tasking 2010-01 (Rev.1) is relevant to this response.
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Consistent with the response to Question 1, for SSCs relied on for criticality safety, the
design basis NPH events are established in the same way that they are for all other
radiological hazards, based on consequences alone, using the DOE-STD-1189 Table A-1.
This would generally limit the design basis event to an NDC level of NDC-1 or NDC-2. In
addition to the NDC, an associated limit state is established based on what is needed to
perform the safety function. Qualitative engineering judgment [emphasis added] of the
credibility of specific criticality accident scenarios is sufficient to evaluate those process
conditions initiated by a credible NPH event, in accord with the ANSI/ANS-8.1 process
analysis requirement and documented in process-specific criticality safety evaluations.
There is an exception to the general rule of treating SSCs relied upon for criticality safety
like those relied on for other radiological hazards. The exception should be a very rare
circumstance that should be avoided when designing facilities. The exception is stated in
two different ways in DOE-STD-1020-2012, Sect. 2.3.7, first in terms of contingencies and
second in terms of SSC failures. The intent is that if there is an SSC relied upon for
criticality safety and the NPH initiated failure of that SSC alone will, based on sound
engineering judgment [emphasis added], directly and certainly lead to a criticality event,
then that SSC will be designed to NDC-3. (Note that this would require DOE approval in
accordance with DOE Order 420.1C, Chapter III.)
Therefore, the CSSG reiterates it’s concurrence with the UPF Project’s interpretation.
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Attachment 2: Approved Tasking 2015-01
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