
Board Findings 
Chemistry and Metallurgy Research Replacement Facility: Congressional Certification Review 

Topic: PDSA and Safety Strategy 

Finding Title: Inadequate Identification of Safety-related Controls, Functional Requirements, and Performance Criteria 

Finding: 

The Hazard Analysis (HA) section of the Preliminary Documented Safety Analysis (PDSA) is to identify the spectrum of hazards potentially 
posed by the operations, and identify an adequate set of controls to protect the public and the workers. This HA has been documented in 
Appendix 3B of the PDSA. It appears to be relatively comprehensive for this stage of the PDSA (the project has made a commitment to 
perform a process HA for the next revision of the PDSA). Appendix 3B highlights (in blue) the "safety-related" controls that are needed to 
protect the public or the workers from significant consequences. 

Section 3.4 of the PDSA quantitatively evaluates the unmitigated consequences of major accidents from the HA, and identifies the "safety- 
class" (SC) controls for events potentially exceeding 5 rem Total Effective Dose Equivalent (TEDE) at the site boundary. The quantitative 
analysis should also evaluate the unmitigated consequences to the Collocated Workers (CLW) at 100 meters for comparison with the DOE 
criterion. This evaluation is not presented in this PDSA (the project has committed to provide that information in the next revision to the 
PDSA). Chapter 4 of the PDSA collectively lists all the safety-related controls (i.e., safety-significant (SS) structure, systems, and components 
(SSC) from Appendix 3B and safety-class SSCs from Section 3.4), and identifies functional requirements (FR) and performance criteria to 
ensure that the controls meet their intended functions. 

The following deficiencies have been identified (the Attachment to this Finding provides examples for demonstration purposes only, and by no 
means is expected to be an all inclusive list): 

(1) The set of safety-class and safety-significant controls identified in the PDSA have not been demonstrated that they will ensure adequate 
protection of the public and the workers. 

(2) The functional requirements and performance criteria identified for safety-related controls in Chapter 4 of the PDSA do not support the 
credit given to them in the Chapter 3 analysis. 

Basis for Finding: 

10 CFR 830,202(b): "(4) Prepare a documented safety analysis for the facility; and (5) Establish the hazard controls upon which the contractor 
will rely to ensure adequate protection of workers, the public, and the environment." 

10 CFR 830,204(b)(4): "Derive the hazard controls necessary to ensure adequate protection.. ., demonstrate the adequacy of these controls to 
eliminate, limit, or mitigate identified hazards." 

10 CFR 830, G.3: "Safety structures, systems, and component require formal definition of minimum acceptable performance in the documented 
safety analysis.. .by first defining a safety function.. .then placing hct ional  requirements." 

DOE 0 420.1B, 3.a.(l): "(a) Safety analyses must be used to establish the identity and function of safety class and safety significant SSCs, and 
(b) the significance to safety of hc t i ons  performed by safety class and safety significant SSCs." 



DhFSB Finding Title: Inadequate Identification of Safety-related Controls, Functional Requirements, and Performance Criteria Page 2 of 3 

Suggested Resolution or Path Forward: 

.I Pre-certification: The project must (1) submit a process plan for addressing the PDSA deficiencies, and (2) prepare a document that 
briefly, but thoroughly and comprehensively, describes all safety-class and safety-significant controls and their support systems that 
envelope the identified events in the PDSA, including its Appendix 3B. This document should also identify the functional requirements 
for all those SSCs, along with their performance categorization, to ensure appropriate credit can be given to them in the hazard or 
accident analysis. This document should be place in a configuration control system as this document will be part of the Board's 
certification. 

The process plan should include commitment to: 

o Revise Chapter 2 to describe safety-related SSCs and their support systems as portrayed in the SDDs and credited in the PDSA. 

o Revise Chapter 3 to include the process HA and CLW dose calculations, identify any new controls from these analyses, and 
implement/incorporate Board specific comments. 

o Revise Chapter 4 to capture all SS and SC controls from Chapter 3 and Appendix 3B including their support SSCs, and clearly 
identify the FR for all those SSCs along with their performance categorization to demonstrate the credit given to them in the 
hazard and accident analyses. 

.I Post-certification: Within 6 months of the certification, the PDSA must be revised to (1) address the identified deficiencies, (2) 
implement the results of the Process hazards analysis, (3) evaluate unmitigated dose consequences to the collocated workers, (4) 
incorporate the above list, as well as any new safety-related SSCs from the process HA and the CLW dose calculations, and their 
corresponding performance criteria and system evaluations, and (5) notification of any deviation from the above document of safety 
SSCs. 



DNESB Finding Title: Inadequate Identification of Safety-related Controls, Functional Requirements, and Performance Criteria Page 3 of 3 

NNSA Response: The NNSA commits to completing a revision to the PDSA to ensure the safety function and functional requirement descriptions 

thoroughly and comprehensively describe all safety-class and safety-significant controls and their support systems that envelope the identified events in 

the PDSA hazard analysis scenarios (in appendix 3B). NNSA will develop internal documents that will show these relationships, which would ultimately be 

embedded in the PDSA Revision G4. As the work proceeds, the results of the process will be shared with the DNFSB. Similar requirements were identified 

in Condition of Approval 8 in the PSVR, RO. 

This finding identifies two elements- first it identifies in the attachment specific examples where the documented system response to a hazard analysis 

scenario might not be complete. Similar comments to these were identified by the NNSA review team during the NNSA review of PDSA revision G3. The 

resolution of the specific set of comments included in COA 1 and 2 to the PSVR (RO) are intended to ensure the demands imposed on systems are 

complete. To this point, the PDSA (in multiple revisions) has been through multiple reviews with comments incorporated. The schedule for completion of 

the resolution of the identified issues is included in the response to DNFSB finding #3. 

The second element is the adequacy and completeness of the safety function and functional requirement descriptions in the PDSA given the demands 

identified in the hazard analysis. The NNSA commits to performing a systematic re-evaluation of the defined safety functions and functional 

requirements to ensure that in a complete and comprehensive fashion, they are consistent with hazard and accident analysis as credited. This is 

documented in COA 8 of the PSVR. 

The project team has developed a work instruction for the completion of this effort, a copy of which is attached. The schedule for the completion of this 

work is included in the schedule previously provided in the NNSA response to finding #3 and 5. The specific activities are included under COA 6 and 8 as 

we view the efforts here are linked with the commitments for consistency in the documentation of safety functions and functional requirements between 

the documentation within the PDSA and the implementing System Design Descriptions (SDDs). 

DNFSB Final Resolution: 
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1.0 Introduction 

1.1 Purpose 

This desktop guide serves as a layout as to how the Chemistry and Metallurgy Research Replacement 
(CMRR) Project will address Condition of Approval (COA) #8 from the National Nuclear Security 
Administration (NNSA) Los Alamos Site Ofice (LASO) Preliminary Safety Validation Report 
(PSVR) Rev. 0, issued to approve the CMRR Project Preliminary Documented Safety Analysis 
(PDSA), Draft, Rev. G3. 

1.2 Scope 

The scope of this process is to provide the information necessary to address the requested information 
in the LASO COA #8 

1.3 Requirements 

NNSA LASO, CMRR PSVR Rev. 0, COA #8. 

2.0 Steps 

2.1 Develop a PDSA Table 3-27 to Address COA #8 Information 

This step expands the existing PDSA Table 3-37, "Summary of Safety Class and Safety Significant 
Controls," to provide the additional information requested by COA #8. (See Attachment 1, Example 
Table 3-37 with revised format and content) 

Steps 2.1-2.3 are intended to be completed together. The product of step 2.1 is a table to address the 
LASO COA, but is dependent on data developed by steps 2.2 and 2.3. 

Step 
2.1.1 

2.1.2 

2.1.3 

Action 
For safety significant (SS) controls, in column 3 "Basis for Designation", provide the 
rationale (i.e., specific accident types) for the SS designation from the HA scenario tables 
developed below in step 2.2. Provide a reference to each HA scenario table in Chapter 3 
(see step 2.2) or DBAs (see step 2.3) for which the safety significant designation is made. 

For safety class (SC) controls, in column 3 "Basis for Designation", provide specific 
accidents from Chapter 3 PDSA, Section 3.4 (see step 2.3 below) for which the SC 
designation was made (per STD 3009, p 57, Section 4.3, SC SSCs). 

For each SC and SS control, coordinate with engineering staff the validation and/or 
revision of the safetv function andfor functional reauirements to be com~lete for each 
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2.2 Develop HA Scenario Summary Tables in PDSA Section 3 3  for each Accident Type 

I step 

2.1.4 

2.1.5 

These are congruent to the existing Section 3.3.2.3 tables that designate controls at the SS level. 
These tables should provide a link to the SS controls selected for each HA scenario within the 8 
accident categories listed in Table 3-37 (step 2.1). See Attachment 2, Table 3-9a, HA Scenarios 
for Radiological Spills (example format and content) as an example of the table to be developed 
for each of the 8 accident types. 

Action 
accident or accident type referenced in step 2.1.2 and 2.1.3 above. 

Add Performance Category (seismic), Functional ~e~uiremehts,  and Support Systems, 
Structures and Components (SSCs)/Design Features to the information in the table. 
Coordinate this information with the project engineering staff, 

For each SC and SS control, coordinate with the engineering staff the identification of the 
specific support systems required for the identified control to perform its safety function. 

Action 
Develop an HA scenario summary table for PDSA section 3.3 that is a companion to each 
accident type represented by existing table 3-9 through 3-16. The summary tables are to 
include, 

Each HA scenario from Appendix 3B that has an unmitigated consequence of 'A' 
or 'B' for the Public, Collocated Worker, or Work for the 'accident type' being 
considered. 
Provide a summary description for each scenario listed. 
Cross check with an 'X' the SS control for each HA scenario listed. 

Note: These tables are congruent to the existing section 3.3.2.3 tables. For example, Table 
3-9 is for Evaluation of Controls for Radiological Spills. Table 3-9a is proposed to be the 
"HA Radiological Spill Scenarios that Require SS Coverage". Tables 3-9a through 3-1 6a 
are for Radiological Spills, Chemical SpillsRires, Radiological Fires, Radiological 
Explosions, Natural Phenomena, External Events, Criticality, High Radiation Accidents, 
respectively. 

Work with the PDSA team lead to group the results of each table developed in 2.2.1 into 
similar types of accidents within the overall accident type. For example, for spills listed UI 
Table 3-9a this could include, (1) all radiological spills outside on the loading dock, (2) 
spills involving glovebox enclosures, or (3) spills outside of enclosures, etc. (see example 
table Attachment 2). 

1 2.2.3 1 Incorporate into Table 3-37 (step 2.1) the data in each table as information is available. 1 / See example format and content attached (Attachment 2) 
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2.3 Validate SC and SS Controls from each Design Basis Accident in PDSA Section 3.4 

I I (step 2.1). 

Step 
2.3.1 

2.4 Transfer Table 3-37 Information into the Chapter 4 Safety SSC Tables 

Action 
Validate each section 3.4 DBA, SC andfor SS control and incorporate into Table 3-37 

2.4.2 Coordinate with CMRR Engineering and Design Team. 1 I 

Step 
2.4.1 

Note: This coordination may be done periodically as individual control information is 
available. 

Action 
Transfer Safety Function and Functional Requirements 'verbatim' into Chapter 4 for each 
SC and SS Control. 

2.5 Update Remainder of PDSA 

Action 1 

2.6 Resolve Outstanding Comments 

2.5.1 Update remainder of PDSA Chapters and the Executive Summary, as necessary. 
Consistency must be maintained throughout the updates to PDSA Chapters. 

3.0 Attachments 

Step 
2.6.1 

Action 
Resolve and incorporate all open comments remaining from PDSA Rev. G3 (NNSA 
LASO, Technical Independent Project Review, DNFSB, Los Alamos National Security 
SB-DO, and CMRR Quality Assurance review), updating the SS and SC information in 
steps 2.1 through 2.5 as necessary. 

Attachment 
1 
2 

Title 
Table 3-37 in Section 3.5 
HA Table in Section 3.3.2.3 Defense in Depth 
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Enclosures that contain 
fissile material are to be 

, i t  will be listed as designed to prevent 

through appropriate design 

material in GBs, drop 
boxes, or the M r'S Features designed to prevent 

Long Term 
Vault Crane 
(LTV-MM) 

SC SSC 
(PC-3) 

Design Basis Accidents 
DBA3.4.2.13 

Seismic Event 
DBA 3.4.2.1 4 

Seismic with Fire 

maintenance enclosurcs 
during a PC-2 seisln ic 
event. 

Provide geometry that 
reduces the likelihood 
of an inadvertent 
criticality in an 
enclosure where fissile 
material may be 
present. 
Provide structural 
support to overhead 
utilities or equipment 
that can cause insult to 
radioactive material 
sources. (Part of two- 
over-one protection.) 

inadvertent criticality shall 
be operable during and after 
a seismic event. 

Maintains structural integrity 
of overhead SSCs (including 
anchors/supports for the FSS 
and anchors/supports for the 
cranes in the storage vaults) 
to PC-3 seismic criteria. 

Facility 
Structure 

4.3.2 
S.1.2.1 
S. 1 -20.4 
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Attachment 2 
HA Table in Section 3.3.2.3 Defense in Depth 

Table 3-9a HA Radiological Spill Scenarios That Require SS Control coverage' 

Note: table is not complete. Only used for example of format/content 

I Scenarios with P, CW, and W consequences in HA Bins 'A' or 'B' are judged to challenge the evaluation guidelines and require consideration of SS controls. 

TO-047 

TO-006 
TO-007 
TO-0 1 3 

TO-072 

TO-063 

contamer, cryogen 
spill fails containers 
in PF-4 tunnel 

FL incident, Door X  X  
Impacts Containers, 

I Personnel drops 
container > 10 ft. 

LV falls while 
moving, falls 
through to basement 
or down elevator 

FL impacts 
ductworWSNM spill 

I 

X X ~ X  

I 
I X I X  

X X  

I X X X X  

* 

X  

X 

X  
I 
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