SBA-130DE, Beyond Design/Evaluation Basis Accidents
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1.2 Lesson Objectives
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1.3 Introduction
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[image: image4.png]“ After the March 2011 Fukushima Daiichi nuclear plant accident in Japan, DOE embarked upon several
initiatives to investigate the safety posture of its nuclear facilities relative to BDBEs. These
initiatives included issuing Safety Bulletin 2011-01, Events Beyond Design Safety Basis Analysis,

conducting pilots to refine possible process improvements, and conducting two DOE nuclear
safety workshops.

Operating Experience Level 1 Bulletin ”
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[image: image5.png]“ Program Office shall direct contractors responsible for hazard category 1 and 2 nuclear facilities
that have the potential to exceed DOE’s 25 rem public dose evaluation guideline based on an
unmitigated accident analysis, to conduct an evaluation using the guidance in Attachment 2
in conjunction with the 2015 annual update of their Documented Safety Analysis (DSAs).

Operating Experience Level 1 Bulletin ”
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Narration: 

On March 11, 2011, the Fukushima Daiichi nuclear power station in Japan was damaged by a magnitude 9.0 earthquake and the subsequent tsunami. This event prompted DOE to focus on the evaluation and management of beyond design basis events. 

DOE embarked on several initiatives to investigate the safety posture of its nuclear facilities relative to beyond design basis accidents. These initiatives included conducting pilots to refine possible process improvements and conducting DOE nuclear safety workshops. A summary of the pilot evaluation process and results is provided in an Operating Experience Level 1 bulletin. The safety guidance in Attachment 2 of OE-1 is applicable to annual updates to DSAs. 

According to OE-1, contractors responsible for hazard category 1 and 2 nuclear facilities that have the potential to exceed DOE’s 25-rem public dose evaluation guideline based on an unmitigated accident analysis must conduct an enhanced evaluation using the guidance in Attachment 2.

As a nuclear safety specialist, you will be responsible for determining if contractors’ evaluation of beyond design and evaluation basis accidents adequately protect workers, the public, and the environment.
1.4 Purpose and Scope

[image: image6.png]Purpose and Scope

“ (b) The documented safety analysis for a hazard category 1, 2, or 3 DOE nuclear facility must, as
appropriate for the complexities and hazards associated with the facility:

(3) Evaluate normal, abnormal, and accident conditions, including consideration of natural and man-
made external events, identification of energy sources or processes that might contribute to the
generation or uncontrolled release of radioactive and other hazardous materials, and consideration of
the need for analysis of accidents which may be beyond the design basis of the facility;

10CFR830204(b) 99
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[image: image7.png]Purpose and Scope

“ Accidents that are excluded from accident analysis based on application of the criteria in Section 3.2.1
shall be scrutinized to determine whether they should be further evaluated as beyond design
basis accidents (BDBAs) or beyond evaluation basis accidents (BEBAs).

DOE-STD-3009

»
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[image: image8.png]Purpose and Scope

“ The purpose of an analysis of accidents beyond the design or evaluation basis of the facility is to
provide: (1) a perspective of the residual risk associated with the operation of the facility, and
(2) additional perspectives for accident mitigation.

DOE-STD-3009
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[image: image9.png]Purpose and Scope

“ BDBA/BEBAs need not be analyzed to the same degree of detail as DBA/EBAs. The analysis is
intended to provide insight into the magnitude of consequences of such events and to identify
potential facility vulnerabilities. The analysis has the potential, therefore, for identifying additional
facility features that could prevent or reduce severe accident consequences.

DOE-STD-3009

»
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Narration: 

During the accident analysis, we examined some of the criteria for screening operational, NPH, and external man-made events from the analysis. However, 10 CFR 830.204 requires consideration of the need for analysis of accidents that may be beyond the design basis of the facility. 

According to DOE-STD-3009, accidents that are excluded from the accident analysis based on the criteria in Section 3.2.1 of DOE-STD-3009 need to be scrutinized to determine if they should be further evaluated as beyond design basis accidents (or BDBAs) or beyond evaluation basis accidents (or BEBAs). 

The purpose of analyzing accidents that are beyond the design or evaluation basis of a facility is to provide a perspective of the residual risk associated with the operation of the facility, and additional perspectives for accident mitigation. 

According to DOE-STD-3009, beyond design and evaluation basis accidents do not need to be analyzed to the same degree of detail as DBAs or EBAs. The analysis is intended to provide insights into the magnitude of consequences of such events and to identify potential facility vulnerabilities. The analysis has the potential to identify additional facility features that could prevent or reduce severe accident consequences.
1.5 BDBAs/BEBAs
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Narration: 

Let’s review some of the guidelines for classifying beyond design or evaluation basis accidents. Remember that if accidents are excluded from the listing in Attachment 2 of OE-1, the rationale for exclusion should be documented.

l_one (Slide Layer)

[image: image11.png]BDBAs/BEBAs

Operational Events

According to DOE-STD-3009, operational BDBAs/BEBAs are operational accidents with more severe conditions or equipment
failures than are estimated for the corresponding DBA/EBA identified in the unmitigated analysis, or with a likelihood of beyond
extremely unlikely based on probabilistic risk assessment (PRA) results as described in Section 3.2.1.

Operational According to OE-1, if an operational accident event is determined to be a beyond design basis event (BDBE)*, it should be
evaluated to understand what hazard controls and accident mitigation plans may be appropriate to put in place.

*Note that OE-1 uses the term beyond design basis event (BDBE).

Natural
Phenomena

OE-1:2013-01
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l_two (Slide Layer)
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NPH BDBAs/BEBAs are defined by the initiating likelihood of the natural event itself (i.e., return period greater than the DBA/EBA
return period for the next higher level as defined in DOE-STD-1020-2012).

According to OE-1 Attachment 2, the following types of BDBEs should be evaluated:

* Seismic events

* Floods
* Fires
« Lightning

* Wind and tornadoes

* Snowand ice

* Ashfall

« Station blackout, as an initiating event or as a consequence from any of the above events

* Cascading effects of design basis events analyzed in the DSA that were previously ruled out because
of the low likelihood of associated multiple failures

OE-1:2013-01
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l_three (Slide Layer)
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External Man-Made Events

External man-made events determined to be less than 10%/yr, conservatively calculated, do not require further evaluation
in the DSA.

According to OE-1 Attachment 2, the following types of BDBEs should be evaluated:
* Accidental aircraft crash
« Station blackout, as an initiating event or as a consequence from other events

* Cascading effects of design basis events analyzed in the DSA that were previously ruled out because of the low likelihood
of associated multiple failures

If accidents are excluded from the listing in OE-1, Attachment 2, the rationale for exclusion should be documented.

OE-1:2013-01
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1.6 Categories of Failures
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Narration: 

Attachment 2 in OE-1 also lists the general categories of failures that should be considered for evaluation.
1.7 Fukushima Daiichi Nuclear Plant Accident

[image: image15.png]Fukushima Daiichi Nuclear Plant Accide

Select the Play button to view the video. For a low-resolution, low-bandwidth version, select the alternative video at the bottom right.

Understanding the accident of Fukushima Daiichi [ 2

AlternativeVideo
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Narration: 

Let’s take a closer look at the Fukushima Daiichi nuclear plant accident in Japan. 

This type of event might be excluded from an accident analysis because of the low likelihood of multiple failures. However, evaluating beyond design basis accidents could help identify imrovements to existing SSCs or new controls that provide additional mitigation. The evaluation of beyond design basis accidents might also highlight any improvements to emergency management plans such as requirements for backup electrical power or cooling water.

As you watch the video, focus on the types of failures that occurred during the event.
1.8 Identifying Event Types at Fukushima Daiichi Activity
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Correct (Slide Layer)
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Incorrect (Slide Layer)
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1.9 Documenting BDBAs/BEBAs in the DSA Knowledge Check
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Narration: 

As part of the accident analysis, the evaluation of beyond design and evaluation basis accidents is documented in Section 3.5 of the DSA. The requirements for the enhanced evaluation are documented in Attachment 2 of OE-1. Take a moment to review the resources before answering the questions.

Correct (Slide Layer)
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Incorrect (Slide Layer)

[image: image21.jpg]INCORRECT

Section 3.5 of the DSA documents the analysis of BDBAs/BEBAs including
the scope and method of analysis, the results of a realistic analysis of the
impact of hazard control failure, the results of analyzing operational
accidents or NPH, and potential methods to prevent or mitigate a
BDBA/BEBA. However, BDBA/BEBAs need not be analyzed to the same
degree of detail as DBA/EBAs, nor do they serve as the basis for

designating safety SSCs.
CLOSE





Try Again (Slide Layer)
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1.10 Starting Point for the Enhanced Evaluation Knowledge Check

[image: image23.jpg]Starting Point for the Enhanced Evaluation Knowledge Check
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Correct (Slide Layer)
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Incorrect (Slide Layer)
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1.11 Purpose of Enhanced BDBE Evaluation Knowledge Check
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Correct (Slide Layer)
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Incorrect (Slide Layer)
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Try Again (Slide Layer)
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1.12 Methodology for Enhanced Evaluation Knowledge Check
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Correct (Slide Layer)
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Incorrect (Slide Layer)
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According to OE-1, contractors should perform a walk-down of the facility,
use what-if brainstorming methods, and perform a margins assessment.
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1.13 Methodology for Enhanced Evaluation
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Narration: 

Take a moment to review the types of methodologies used during the enhanced evaluation.
l_one (Slide Layer)
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According to Attachment 2 of OE-1, contractors should use the what-if method to:

* Methodically evaluate the potential failures in facility SSCs that could be caused by each type of BDBE

« Estimate the consequences associated with failures of SSCs that provide safety functions, such as confinement, energy
removal, or prevention of energetic reaction
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l_two (Slide Layer)
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Contractors should perform a walk-down of the facility to:

* Support a qualitative evaluation of how a BDBE may impact the facility

Look for potentially unknown vulnerabilities to BDBEs (e.g., unsealed penetrations or low-lying electrical equipment in the
case of flooding accidents)

Ensure reviewers are familiar with facility’s size, key features, and distances to other structures and potential temporary
service connections (like fire hydrants or well water sources)

OE-1:2013-01
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l_three (Slide Layer)

[image: image37.png]Methodology for Enhanced Evaluat
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The margins assessment (MA) is a qualitative assessment based upon expert judgment (by civil/structural engineers).
SSCs identified as mitigating BDBE consequences should be subjected to a MA to:
+ Provide insight into their margin-to-failure

+ Compare against a SSCs expected response to higher level stresses

OE-1:2013-01
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1.14 Types of Events Knowledge Check

[image: image38.png]Types of Events Knowledge Check

What types of events should be evaluated during the enhanced evaluation? Drag and drop the answers to the
correct category.

Seismic Events

UBMIT
Sai OE-1:2013-01

GLOSSARY  RESOURCES BACK





Correct (Slide Layer)
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Incorrect (Slide Layer)
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The correct answers are shown on the screen.

All the events should be evaluated during the enhanced evaluation with
the exception of:

®  External man-made events >10 %/yr

. Operational accidents selected as DBA/EBA
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1.15 Updates to the DSA Knowledge Check
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Incorrect (Slide Layer)

[image: image43.jpg]Updates to the DSA Knowledge Check

According to OE-1, what updates should be documented in the DSA after the enhanced evaluation? Drag and drop
the correct items to the document (in any order).
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Try Again (Slide Layer)
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Correct (Slide Layer)
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1.16 Key Points
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1.17 Results Slide
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2. Resources

2.1 Resources

[image: image48.jpg]| seect eachconto view the resource.

50





SBA-130DE, Beyond Design/Evaluation Basis Accidents Script
2/19/2016
Page 21 of 26

