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The content in this area appears on the screen/slide.




	Narration

	
The content in this area is narrated (audio).


	Programming Instructions

	
This area contains programming instructions.


	Feedback Instructions

	
This area contains learner feedback for assessments/activities.


	Media Instructions

	
This area contains media (video/animation/graphics) instructions.







Acronyms for Glossary
	Acronym
	Definition

	ARF
	Airborne respirable fraction

	BDBA
	Beyond design basis accident

	BEBA
	Beyond evaluation basis accident

	BDBE
	Beyond design basis event

	BR
	Breathing rate

	CFR
	Code of Federal Regulations

	DBA
	Design basis accident

	DCF
	Dose conversion factor

	DR
	Damage ratio

	DSA
	Documented Safety Analysis

	DSTR
	Dose to source term ratio

	EBA
	Evaluation basis accident

	EG
	Evaluation guideline

	HA
	Hazard analysis

	HEPA
	High efficiency particulate air

	LPF
	Leak path factor

	MA
	Margins assessment

	MAR
	Material at risk

	MOI
	Maximally exposed offsite individual

	NPH
	Natural phenomena hazard

	NSS
	Nuclear Safety Specialist

	PDSA
	Preliminary Documented Safety Analysis

	PRA
	Probabilistic risk assessment

	RF
	Respirable fraction

	SAC
	Specific administrative control

	SAR
	Safety Analysis Report

	SC
	Safety class

	SIH
	Standard industrial hazard

	SS
	Safety significant

	SSC
	Structures, systems, and components

	ST
	Source term

	TSR
	Technical safety requirement
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	Narration

	<Bob> 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 upon 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. 

	Programming Instructions

	

	Media Instructions

	http://www.dreamstime.com/royalty-free-stock-images-power-plant-fukushima-japan-image19018979
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	Lesson Objectives

After completing this lesson, you will be able to: 

· Identify the purpose and scope of evaluation of beyond design basis accidents (BDBAs)/beyond evaluation basis accidents (BEBAs). 
· Select the type of events and failures that are beyond design basis accidents. 
· Identify the DOE Operating Experience Level (OE-1) requirements for evaluation of BDBAs/BEBAs. 
· Identify the requirements for documenting the evaluation of BDBAs/BEBAs. 
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	Media Instructions
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	Purpose and Scope
 
10 CFR 830.204(b) 

(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;


	Narration

	<Bob> 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, which 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.
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	BDBAs/BEBAs 
Select each event type to learn more. 
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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.

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). 
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Natural Phenomena

	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
· Snow and ice
· Ash fall
· 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
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External Man-made Events
	External man-made events determined to be less than 10-6/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.




	Narration

	<Bob> 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.
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	Categories of Failures
Review the types of failures listed in Attachment 2 of OE-1. 
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	Narration

	<Bob> Attachment 2 in OE-1 also lists the general categories of failures that should be considered for evaluation.

	Programming Instructions

	

	Media Instructions
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	Video

	Fukushima Daiichi Nuclear Plant Accident
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	Narration

	<Bob> Let’s take a closer look at the Fukushima Daiichi nuclear plant accident in Japan. As you watch the video, focus on the types of failures that occurred during the event. 

<Bob After Video> 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 improvements 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. 

	Programming Instructions

	

	Media Instructions

	Embed YouTube video 
\\ntcfile\users\uc95t411\courses\sba\SBA-130DE\02_Analysis\source material\saf-780\Supporting Materials\Understanding the accident of Fukushima Daiich.mp4
http://www.irsn.fr/EN/publications/thematic-safety/fukushima/Pages/1-fukushima-understanding-accident-sequence.aspx
https://www.youtube.com/watch?v=YBNFvZ6Vr2U
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	Documenting BDBAs/BEBAs in the DSA Knowledge Check

	During an accident analysis, which of the following items should be documented in Section 3.5 of the DSA? Refer to Section 4 of DOE-STD-3009. Drag and drop the correct answers to the document. 


	
Documented Safety Analysis
Section 3.5



  Results of a realistic analysis of the impact of hazard control failure




  Results of analyzing operational accidents or NPH





  Potential methods to prevent or mitigate a BDBA/BEBA





  Scope and method of analysis










	
 BDBA/BEBAs analyzed to the same degree of detail as DBA/EBAs

 Technical basis for designating safety SSCs
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DOE-STD-3009

	
Feedback goes here
	


    

	Narration

	<Bob> As part of the accident analysis, the evaluation of beyond design and evaluation basis accidents are 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. 

	Programming Instructions

	Try again. Take another look at Section 3.5 and Section 4 of DOE-STD-3009. BDBAs/BEBAs are documented in Section 3.5 of the DSA. 
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.
Correct. 

	Media Instructions
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	Starting Point for the Enhanced Evaluation Knowledge Check

	According to Attachment 2 of OE-1, what should be the starting point for the enhanced evaluation of BDBEs? 

  The facility’s existing DSA should serve as the starting point. 

  This is a new effort. 
Submit
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Feedback goes here
	


    

	Narration

	

	Programming Instructions

	Incorrect. According to Attachment 2 of OE-1, the facility’s DSA should serve as the starting point for the evaluation of BDBEs. 
Correct. 

	Media Instructions
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	Purpose of Enhanced BDBE Knowledge Check

	What is the purpose of the enhanced BDBE evaluation? Select all that apply. 

 Identify BDBEs that may cause a release of radioactive material beyond that analyzed in the unmitigated accident analysis 

 Identify BDBEs that may disable important controls relied upon to mitigate the release of radioactive material

 Identify how the design is evolved to provide assurance of safety under events that are beyond the original design basis  

 Identify safety class SSCs
Submit
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Feedback goes here
	


    

	Narration

	

	Programming Instructions

	Incorrect. According to Attachment 2 of OE-1, the purpose of the enhanced BDBE evaluation is to identify how the facility design has evolved, identify BDBEs that may cause a release of radioactive material beyond that analyzed in the unmitigated accident analysis in the DSA, and/or identify BDBEs that may disable important controls. 
Correct. 

	Media Instructions
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	Methodology for Enhanced Evaluation Knowledge Check

	What methodologies should contractors use during the enhanced evaluation of BDBEs? Drag and drop the correct answers to the left.

	


















	  What-if brainstorming method

  Walkdown 

  Margins assessment 

  Quantitative evaluation 
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Feedback goes here
	


    

	Narration

	

	Programming Instructions

	Try again. Take another look at Attachment 2 of OE-1. 
Incorrect. According to OE-1, contractors should perform a walkdown of the facility, use what-if brainstorming methods, and perform a margins assessment. 
Correct. 

	Media Instructions

	Any order
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	Methodology for Enhanced Evaluation

Select each methodology to learn more. 

	

What-If/Brainstorming Method
	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


	
Walkdown
	Contractors should perform a walkdown 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) 


	



Margins Assessment 
	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
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	Narration

	<Bob> Take a moment to review the types of methodologies used during the enhanced evaluation.

	Programming Instructions

	 

	Media Instructions
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	Types of Events Knowledge Check

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

	Try again. Take another look at Attachment 2 of OE-1. 
Incorrect. <Show visual feedback> 
Correct. 

	Media Instructions
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	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.
	

	
Documented Safety Analysis
Section 3.5



  Existing DSA descriptions of BDBE accident scenarios should be updated as necessary to clarify important assumptions needed to develop abnormal or emergency operating procedures









  Details such as potential accident conditions associated with the range of BDBEs, cascading effects of certain scenarios, time-frames associated with scenario development, and time-critical mitigative actions








  Potential facility design changes





	
  Cost benefit analysis of potential safety improvements in hardware or emergency planning 
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DOE-STD-3009

	
Feedback goes here
	


    

	Narration

	

	Programming Instructions

	Try again. Take another look at Attachment 2 of OE-1 and the requirements for Section 3.5 of the DSA. 
Incorrect. <Show visual feedback> All the items should be included in the annual update to the DSA except the cost benefit analysis. 
Correct. 

	Media Instructions

	




	Lesson/Objective
	
	Slide #
	

	
Slide Content
	Screen Type
	

	Key Points

· DOE-STD-3009 provides guidance for documenting BDBA/BEBAs in Section 3.5 of the DSA 
· Describes scope and method for analysis, results of realistic analysis of impact of hazard control failure, results of analyzing operational accidents/NPH, and potential methods to prevent or mitigate a BDBA/BEBA
· BDBA/BEBAs need not be analyzed to the same degree of detail as DBA/EBAs, nor do they serve as a basis for designating safety SSCs


· OE Report 2013-01 Attachment 2 provides guidance for enhanced evaluation of BDBEs as part of the annual DSA update
· Descriptions of performance capabilities of the existing SSCs should also be added to or referenced in the DSA, as new and relevant
information is learned from the BDBE evaluation
· Existing DSA descriptions of BDBE accident scenarios should be updated as necessary to clarify important assumptions needed to develop abnormal or emergency operating procedures
· The DSA should identify the SSCs that provide additional mitigation of BDBEs
   

	Narration
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	Media Instructions
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	Lesson Results Screen Summary


 Overall Total Score:        xx%  (## points)

Overall Passing Score:    80%  (## points)





	
Feedback goes here





	Narration 

	

	Programming Instructions

	Above 80%: 
Congratulations! You successfully completed the last lesson in the course, Beyond Design/Evaluation Basis Accidents.

Below 80%: 
Try again. You did not pass this lesson. Before continuing, reattempt the knowledge checks by selecting the Retry button. You must score at least 80% on the knowledge checks for this lesson.

	Media Instructions
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April 2013

Improving Department of Energy Capabilities for Mitigating
Beyond Design Basis Events.

PuRPOSE: The purpose of this Operating Experience
(OE) document s to (1) provide results from U.S.
Department of Energy (DOE), including the National
Nuclear Security Administration, iniiatives related to
beyond design basis events (BDBES), and

(2) provide direction for enhancing capabilties for
mitigating BDBES at DOE sites.

BACKGROUND: Afer the March 2011 Fukushima
Daichi nuciear plant accident in Japan, DOE
embarked upon several iniiatves to investigate the
safely posture of ts nuclear faciltes relative to
BDBEs. These iniiatives included issuing Safety
Bulletin 2011-01, Events Beyond Design Safoly
Basis Analysis, conducting piots o refine possible
process improvements, and conducting two DOE
nuclear safey workshops. DOE issued two reports
documenting the results of thes intatives: Review
of Requirements and Gapabiles for Analyzing and
Responding to BDBES, August 2011, and BDBE Pilot
Evaluations, Results and Recommendations for
Improvements to Enhance Nuclear Safely at DOE
Nuclear Faciltes, January 2013

RESULTS OF BDBE CAPABILITIES REVIEWS: DOE
instituted requirements i the eariy 1990s for
evaluating BDBES as part of the development of
nuclear facilty safety analyses. These requirements
include periodically updating natural phenomena
hazards (NPH) assessments, and developing and
implementing emergency management plans for
severs accidents, including BDBES.

Facilty reviews performed in accordance with DOE’s
Safety Buletin 2011-01 guidance as well as pilot
studies conducted at four DOE nuclear facilties
concluded that DOE had put nto place appropriate
emergency management, safety analysis, and safety
control requirements to mitigate severe accidents,
including those caused by BDBEs. Additionally,
insighs gained from the pilot studies on the potential
effects of BOBESs acoss multpie faciies at a site
helped to improve planning for an integrated site

These reportscan be found at i hss doe gov nuclearsafety

response to such events. However, further analysis
of DOE's most hazardous nuclear faciites would be
beneficial. Detais on the resus of the prior piot
studies can be found in the 2013 report on the BDBE
pilot evaluations.

REQUIRED ACTIONS: In order to provide greater
assurance that DOE has appropriate provisions in
place to mitigate BDBES and to enhance safety, the
following actions shall be taken.

Action 1: Al Program Offices, in coordination with
responsible contractors, shall evaluate their site.
emergency management programs' response o
severe accidents/events (including BDBES) that
could have a site-wide impact, using the guidance in
Attachment 1, and make appropriate enhancements.
This review and appropriate enhancements, if not
already accomplished, shall be completed by the end
of Calendar Year (CY) 2014.

Action 2: Program Offces shalldirect contractors
responsible for hazard category 1 and 2 nuciear
facilties 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 Atiachment 2 in
conjuncion with the 2015 annual update of their
Documented Safety Analyses (DSAS). This action is
not applicable to Transportation DSAS.

Program offices shall provide a consolidated report
on the all actions taken to their respective Under
Secretary no later than December 31, 2015.

INFORMATION CONTACT: For further information on
this OF document, contact James O'Brien, Director,
Office of Nuclear Safety at (301) 903-1408,
james o'brien@ha doe gov or James Fairobent,
Director, Office of Emergency Management at
(202) 5863 gbent@nnsa.doe.gov.

1 B. Poneman, Acting Secretary of Energy
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Action 2 of the April 2013 Operating Experience Level 1 Report states:

Program Olffices 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 Analyses (DSAs). This action is
not applicable to Transportation DSAs. Program offices shall provide a consolidated report on the
all actions taken to their respective Under Secretary no later than December 31, 2015.
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