U.S. Department of Energy
P.O. Box 450, MSIN H6-60
Richland, Washington, 99352
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12-WTP-0045

The Honorable Peter S. Winokur
Chairman

Defense Nuclear Facilities Safety Board
625 Indiana Avenue, NW, Suite 700
Washington, DC 20004-2901

TRANSMITTAL OF DEFENSE NUCLEAR FACILITIES SAFETY BOARD (DNFSB)
RECOMMENDATION 2010-2 IMPLEMENTATION PLAN (IP) DELIVERABLE 5.7.3.1

Dear Mr. Chairman:

This letter provides you the deliverable responsive to Commitment 5.7.3.1 of the U. S. Department of
Energy (DOE) plan to address Waste Treatment and Immobilization Plant (WTP) Vessel Mixing Issues;
IP for DNFSB Recommendation 2010-2.

The attached report outlines the “plan and schedule to systematically evaluate the hazards of known
technical issues, M3 vessel assessment summary reports, LOAM benchmark data, and LSIT results.”

A list of known technical issues was developed by evaluating issues and concerns documented in an
established WTP system (e.g., Project Issues Evaluation Reporting [PIER], Action Tracking System
[ATS]) or formally identified by an external source (e.g., DOE, independent review group). The list is
dynamic and will be subject to further changes due to the normal evolution of the WTP project. This
list will be updated as needed to reflect addition and resolution of technical issues. DOE will provide
the DNFSB a status of changes in the list in its quarterly 2010-02 IP briefing and will update this
response annually, as well as provide updates related to the project schedule and achievement of
milestones that are noted in the plan, supportive of completing the work associated with the DNFSB’s
concern.

If you have any questions, please contact me at (509) 376-6727 or you may contact Ben Harp, WTP
Start-up and Commissioning Integration Manager at (509) 376-1462.

Sincerely,

Dale E. Knutson, Federal Project Director
WTP:WRW Waste Treatment and Immobilization Plant
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1 Introduction

The Hanford Waste Treatment and Immobilization Plant (WTP) is being constructed to
immobilize waste, which is currently stored in underground tanks that resulted from over
40 years of reactor operations and plutonium production for national defense.

The Defense Nuclear Facilities Safety Board (DNFSB) expressed concerns related to WTP’s
mixing and transfer systems in Recommendation 2010-02, Pulse Jet Mixing at the Waste
Treatment and Immobilization Plant that was issued to the Secretary of Energy on

November 10, 2011 (Reference 5.1). The recommendation addressed the need for the

US Department of Energy (DOE) to ensure that WTP, in conjunction with the Hanford tank farm
waste feed delivery system, will operate safely and effectively during the operating life to
eliminate the risks posed by the high-level waste (HLW) in the Hanford tank farm facility. The
safety issues relevant to the DNFSB’s concerns about the pulse jet mixing and transfer systems
are identified in Recommendation 2010-02 as:

1. Accumulation of fissile material at the bottom of vessels leading to potential criticality;
2. Generation and accumulation of hydrogen resulting from the accumulation of solids; and

3. The possibility that accumulating solids will interfere with the vessel-level detection
system leading to loss of pulse jet mixer (PJM) control and overblows (discharge of air from
the PIM).

The DOE issued an implementation plan (IP) for DNFSB Recommendation 2010-02 on
November 10, 2011 (Reference 5.1) that identified commitments for each of the seven
sub-recommendations. The DOE commitments for Sub-Recommendation 7, Technical and
Safety-Related Risks, provide the key activities to integrate nuclear safety into the design. The
overall approach ensures that the results of the hazard and accident analyses are used to select
controls, and identify the safety functions and functional requirements that need to be
incorporated into the design.

The plan and schedule in this document provide the key activities to systematically identify and
evaluate hazards of known technical issues. For the purpose of this document, a known technical
issue is defined as an issue or concern documented in an established WTP system that could
impact mixing, transport, or sampling. In addition, the Pretreatment Facility (PTF)
comprehensive hazards and accident analysis will be updated based on knowledge gained in the
Large Scale Integrated Testing (LSIT) as that program is completed. The testing will provide the
technical basis for limiting conditions for operation by establishing the performance capabilities
of those safety systems for normal, abnormal, and accident conditions.

Table 1 reiterates the commitments in Sub-Recommendation 7.

Page 1
24590-PADC-FO0041 Rev 6 (1/22/2009)
24590-WTP-RPT-ENS-11-021 Draft D Dec 11th.doc



24590-PTF-PL-ENS-11-0007, Rev 0

Plan and Schedule to Systematically Evaluate the Hazards of Known
Technical Issues, M3 Vessel Assessment Summary Reports, LOAM
Benchmark Data and LSIT - Response to DNFSB Recommendation
2010-02 Implementation Plan Commitment 5.7.3.1

Approved
Table 1 Sub-Recommendation 7 Commitments
Commitment
No. Due Date POC Commitment Description
5731 01/30/2012 BNI Establish a plan and schedule to systematically evaluate the hazards

of known technical issues, M3 vessel assessment summary reports,
LOAM benchmark data, and LSIT results.

5.7.3.2 07/25/2012 DOE Strengthen our Interface Management Program to improve the
integrated management of the technical and safety risks in WTP and
the Hanford tank farms.

5733 05/09/2016 DOE Evaluate the closure document for each sub-recommendation to
verify the results can be implemented in the Hanford tank farms or
the WTP.

5.7.3.4 01/15/2012 BNI Identify key inputs, assumptions, safety margin uncertainties, and

nuclear safety parameters required to be included in the waste
acceptance criteria.

5735 01/30/2013 | DOE-HQ |Conduct an independent review of the Interface Management
Programs strengthened under Commitment 5.7.3.2 to evaluate the
effectiveness of the program and implementing procedures and
verify and technical safety-related issues are being identified,
evaluated, and tracked to closure.

BNI Bechtel National, Inc.
HQ Headquarters
LOAM low order accumulation model

Sub-Recommendation 7 is a cross-cutting set of commitments that will integrate the
infrastructure between DOE contractors and ensure that the hazards of Hanford HLW are
consistently understood and analyzed. Establishing a consistent technical basis for the analysis
and control of hazardous material stored in the Hanford tank farms and processing at WTP
facilities will deliver a nuclear safety control strategy to govern the retrieval, transport, process,
storage, and disposal of the HLW.

The execution schedule including DNFSB Sub-Recommendation 7 and primary interfacing
commitments are illustrated in Figure 1. In summary, DOE will strengthen the interface
management program between the Hanford tank farm facility and the WTP. The updated
program will provide an integrated system for evaluating, tracking, and closing safety-related
risks. The program will also provide systematic evaluation of potential issues to determine the
impact to the design of one or more facilities and ensure nuclear safety is adequately
implemented in design solutions.
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2 Commitment5.7.3.1

Sub-Recommendation 7, Commitment 5.7.3.1 states:

Establish the plan and schedule to systematically evaluate the hazards of known technical
issues, M3 vessel assessment summary reports, LOAM benchmark data, and LSIT results.

The deliverable must consist of:

An approved plan that establishes the key activities and schedule to systematically
evaluate the hazards and resolve known technical issues and evaluate the results of
testing to provide the technical basis to integrate nuclear safety into the Pretreatment
Facility design and develop a documented safety analysis that supports commissioning
and operations. The plan shall be iterative and develop and validate requirements. The
plan shall maintain alignment between design and the safety basis.

The implementation plan for DNFSB Recommendation 2010-02 (Reference 5.1) provides
additional discussion on this commitment as follows:

Resolution of this sub-recommendation wil/ strengthen DOE’s processes needed to
manage emerging issues and consistently provide solutions that integrate nuclear safety
and design. The systematic evaluation of hazards will support updates to WTP accident
analysis and control decision that integrates nuclear safety and design for PTF.

3 Response to Commitment 5.7.3.1

Commitment 5.7.3.1 requires a plan and schedule to systematically evaluate the hazards and
resolve known technical issues. The list of known technical issues was developed by evaluating
issues and concerns documented in an established WTP system (e.g., Project Issues Evaluation
Reporting [PIER], Action Tracking System [ATS]) or identified by an external source

(e.g., DOE, independent review group). Additional descriptions are provided below to clarify
use of the term known technical issue in this document.

A known technical issue is defined as an issue or concern documented in an established WTP
system that could impact mixing, transport, or sampling. Technical issues may impact design,
nuclear safety, and/or operability. A design issue is anything that affects the fit, form, or
function of structures, systems, and components (SSC) and potentially interferes with the ability
to perform the intended design function. A nuclear safety issue is anything that has the potential
to impact the established safety basis (e.g., hazards analyses, accident analyses) or the
development of the functional requirements of safety controls. An operational issue includes
anything that impacts the ability to implement safety controls.
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Resolution signifies the closure of a known technical issue with adequate integration of nuclear
safety into the design (as needed) and a control strategy that can be implemented in the facility.

Technical issues include the following types of concerns:

e Uncertainties in the adequacy of current design performance;

o Key assumptions that may have been in error or remain unverified;

e Unevaluated conditions that have not been considered in the design or hazards analyses;
o External and internal reviews and assessments;

e Inaccuracies, inconsistencies or ambiguities in the safety basis; and/or

o Inadequate performance testing or analyses.

The list of known technical issues compiled for this commitment in Appendix A represents a
“snapshot” in time. Section 3.1 describes the process used to develop the initial list of known
technical issues.

The list is dynamic and will be subject to further changes due to the normal evolution of the
WTP project. This list will be updated as needed to reflect addition and resolution of technical
issues. DOE will provide the DNFSB a status of changes in the list in its quarterly 2010-02 IP
briefing and will update this response annually.

Examples of activities that could impact the list of known technical issues are itemized below:

o Internal and external reviews and assessments;

« Emerging technical issues;

e Design evolution;

« Safety analysis evolution (e.g., hazards analyses, accident analyses);
e Control decision evolution; and

« Additional testing or modeling needs being identified

3.1  Development of Initial Known Technical Issues List

The initial list of known technical issues related to mixing, transport or sampling was developed
by evaluating the key information systems itemized below:

e Project Issues Evaluation Reporting System (PIER) (Reference 5.48);
e Action Tracking System (ATS) (Reference 5.49);
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e Critical Items Action Reporting System (CIARS);

o External and Oversight Reviews (including Criticality Safety Steering Group, Environmental
Management Advisory Board, Technical Steering Group);

e Engineering’s Technical Issues, Management Watch List, and Safety System Reconciliation
(SSR) actions;

o Consortium for Risk Evaluation with Stakeholder Participation (CRESP) Letter Report 7;
e National Energy Technology Laboratory (NETL) feedback;

o Pacific Northwest National Laboratory (PNNL) feedback;

e Savannah River National Laboratory (SRNL) feedback;

o Vessel Completion Team feedback;

e Washington State Department of Ecology; and

e Open DOE-WTP Safety Evaluation Report Conditions of Approval.

Figure 2 illustrates the process used to develop the list of known technical issues. Each source
was systematically evaluated by an interdisciplinary group to understand the potential issue as
well as the potential impact to nuclear safety basis, design, or operations. After the unabridged
list was developed, the group consolidated duplications, and removed items that tracked or
recommended actions but did not reflect an open technical issue. The ultimate objective was to
provide the initial list of technical issues that could impact the design (e.g., new controls
required), safety basis (e.g., existing analysis inadequate, incomplete, or not integrated into the
design) and/or operations (e.g., facilitate development of the operational controls to be
implemented in the plant operating procedures). Resolution of the technical issues on the list
will be iterative until the safety basis and the design converge.
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Figure 2 Development of Known Technical Issues

Input Sources
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Appendix A

Initial list of known technical
issues. Basis for initial plan
and schedule to complete
hazards analysis and
resolve.

CRESP, DNFSB,
SRNL, PNNL, NETL

Regulator
Washington
Department of Ecology

CSSG Criticality Safety Support Group
EMAB  Environmental Management Advisory Board
TIEF Technical Issue Evaluation Form

The group used the following criteria during the evaluation to determine if an item needed to be
included in the list:

e Mixing — the item potentially impacts the ability of the mixing system to adequately mix the
range of HLW to be processed in the PTF

e Transport — the item potentially impacts the ability to mobilize and retrieve solids from a
vessel and/or transport through the PTF process

e Sampling — the item potentially impacts the ability to collect, analyze or use a sample for
both process and nuclear safety and

The initial list was also evaluated to determine if the item could potentially impact acceptance
criteria for waste transferred from the Hanford tank farms to PTF as input into the DOE response
for IP Commitment 5.7.3.4. Items that also could result in inadequate or incomplete nuclear
safety control strategies were included in the Appendix A list.

Appendix A presents the list of known technical issues. The list contains the following columns:

Source Document - Document from which the issue originated.

Excerpt from Source Document - Direct excerpt from the source.

Issue Description - Provides additional information to describe the technical issue related to
the verbatim excerpt.
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Impacted System / Function - Each item in the list was evaluated to determine if there was a
potential to impact mixing (M), transport (T), sampling (S), and/or the waste acceptance
criteria (WAC). Columns were provided to present the results of that evaluation. An “x”
was used in the appropriate column to document the results.

Hazard - Each item in the list was evaluated to determine the primary hazard(s) associated
with the known technical issue. Columns were provided to present the results of that
evaluation. An “x” was used in the appropriate column to document the results. The column
labeled “H” indicates that there is a potential for hydrogen to accumulate to above lower
flammability levels, “C” indicates that there is a potential for solids to accumulate and result
in an inadvertent criticality, and “CF” indicates that there is a potential to lose confinement
of HLW in a vessel (e.g., from overblows, erosion, corrosion).

WTP has established an integrated project team to coordinate LSIT and closure of issues related
to the vessels. This team is called the Vessel Completion Team (VCT) and consists of
representatives from interfacing organizations. The VCT is developing a detailed working list
comprised of the known technical issues in Appendix A of this document, questions, and open
actions associated with vessels. Appendix A is organized according to the following categories
used in the VCT list of known technical issues in the working list, which will be mapped to LSIT
objectives and closure criteria (as appropriate):

e PJM control strategy

e Sampling system capability

e Transfer/Pump out capability

¢ Heel management

o Integrated operations

« Performance testing and scaling

e Design margin

o PJM restart after an abnormal or accident condition
o Validation of computational fluid dynamics
« High temperature operations

o Criticality

o Erosion/corrosion

The VCT working list has not yet been fully evaluated to determine the potential impacts to
nuclear safety or existing safety basis documents. Due to the range of uncertainties on system
performance, additional testing information is required to address each category and to provide
input to the safety basis process.

Page 8
24590-PADC-FO0041 Rev 6 (1/22/2009)
24590-WTP-RPT-ENS-11-021 Draft D Dec 11th.doc



24590-PTF-PL-ENS-11-0007, Rev 0

Plan and Schedule to Systematically Evaluate the Hazards of Known
Technical Issues, M3 Vessel Assessment Summary Reports, LOAM
Benchmark Data and LSIT - Response to DNFSB Recommendation
2010-02 Implementation Plan Commitment 5.7.3.1

Approved

3.2  Plan to Complete Hazards Analysis of Known Technical Issues

Three initial activities were identified to support the plan, schedule, and resolution of known
technical issues.

o Updating the WTP procedures to provide the framework for integration of nuclear safety into
the design;

o Identifying the LSIT test plan and objectives needed to document the system evaluation and
performance in the safety basis document for SSCs providing mixing, transport, and
sampling functions; and

¢ Identifying and documenting waste feed characterization for design and safety basis
purposes.

The updated WTP procedures will establish the integrated process for WTP organizations to
integrate nuclear safety into the design and eventual WTP facilities operations. The procedures
will establish clear roles, responsibilities, authorities and accountabilities for each WTP
organization along with the integrated process steps for Engineering, Environmental and Nuclear
Safety (E&NS), Operations and other key interfacing organizations.

DOE-WTP has recently issued a modification to the BNI contract related to safety basis
requirements. Section 3.2.2 provides an overview of the change in the regulatory construct for
WTP facilities.

The LSIT plan is addressed in Sub-Recommendation 1, Large Scale Test Plan. Requests for
technology development will be prepared for each series of related tests amplifying the testing
needs documented in 24590-WTP-RPT-ENG-10-001, Integrated Pulse Jet Mixed Vessel Design
and Control Strategy (Reference 5.12) (Commitment 5.1.3.10) and in test plans and
specifications (Commitments 5.1.3.6 and 5.1.3.12).

Successful integration of nuclear safety into design requires a common understanding of the
physical parameters of the high level waste (e.g., particle size, particle size distribution, density,
hardness, molarity) to be processed in the WTP. In addition, the use and application of those
parameters in safety basis and design basis activities must be aligned. WTP will develop a
databook that presents physical parameters of the waste feed along with the basis for evaluating
those parameters to finalize the design and safety basis documents.

The balance of this section provides the first iteration of the plan and schedule required to
evaluate the hazards of known technical issues.
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3.2.1  Integration of Nuclear Safety into Design

Integration of nuclear safety into design is iterative as the design progresses. Each proposed
design change requires an evaluation of the proposed change to determine the impact to the
hazards analysis, accident analyses, safety function and functional requirements, and control
decision. WTP is developing and implementing improvements to both the authorization basis
and design verification programs that will facilitate adequate alignment of nuclear safety and
design. In addition to program improvements, WTP has evaluated the identified inadequacies
and either confirmed that the ongoing design work could continue or suspended activities until
the misalignment is corrected. However, inadequacies have been identified as described below
and those Appendix A entries grouped under “Integration of Nuclear Safety into Design.”

DOE-WTP notified WTP of concerns related to the lack of progress in delivering an integrated
plan that maintains the nuclear safety licensing activities of the WTP in accordance with

10 CFR 830 (CCN 239884 [Reference 5.46]). In addition, DOE-WTP issued the following
finding regarding the nuclear safety and design verification programs in a surveillance report on
the process vessel vent exhaust system (PVV) header piping installation in Planning Area 7
(CCN 237683 [Reference 5.24]): BNI'’s Authorization Basis program and Design Verification
programs are not adequate to ensure Authorization Basis requirements are adequately aligned
(in a timely manner before material installations), with applicable facility design after the design
has been issued for procurement / issued for construction. The cause of the finding is that
current informal processes used to document Project impacts and decisions related to safety
basis changes that affect existing design / installation are no longer adequate given the advanced
state of Engineering, Procurement, and Construction and the potential for installations to
become irreversible, or only reversible at unacceptable project expense.

WTP is finalizing a causal analysis of key misalignment issues identified in Appendix A. This

causal analysis will identify the root and contributing causes for the misalignment and judgment
of needs to prevent future occurrences. The final causal analysis will supplement this document
and be incorporated into the planned safety basis and design verification program improvements.

The safety basis and design verification program improvements are discussed in Sections 3.2.1.1
and 3.2.1.2, respectively. The process to evaluate potential misalignments are discussed in
Section 3.2.1.3.

3211 Nuclear Safety Program Changes

The WTP procedures governing the development and maintenance of safety basis documents are
being modified to implement DOE-WTP contract direction. The updated procedures will be
integrated with existing WTP engineering procedures for design.

Integrating nuclear safety requirements into the design and safety envelope for a facility is an
iterative process. As the design progresses and technical issues emerge, the potential impact of
the design change or emerging issues will be evaluated against the DOE-WTP approved safety
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basis document(s) to determine if additional safety analysis (i.e., hazards analysis, accident
analysis, control decision) are needed. If an emerging technical issue originates as the safety
analyses evolve, the issue will be evaluated to determine the impact to the existing and ongoing
design. The resolution of the issue must include input from engineering, nuclear safety and
operations. DOE will monitor issue resolution to understand and integrate resolutions with the
Hanford tank farms (as needed).

The updated process will strengthen the flow down of requirements and guidance in
DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear
Facility Documented Safety Analyses (Reference 5.47). Changes to the safety analysis
procedures will ensure systematic evaluation of hazards and clear traceability from hazardous
conditions to the selected control. This increased rigor will facilitate readiness activities,
commissioning, and ultimate operations of the WTP facilities.

Figure 3 provides an overview of the core chapters of the safety basis documents and the
flow/integration of design and nuclear safety.

Overview
Structure
Process

Accident Analysis

- Methodology

- Design Basis

- Beyond Design Basis

- Functional Requirements
- System Evaluation

- Controls

Specific Administrative

Figure 3 Integration of Nuclear Safety Into the Design
Chapter 4 Chapter 5
Chapter 3 o
Safety Structures, Derivation of
Hazardand TP Systemand TP Technical Safety
Accident Analyses Components Requirements
Chapter 2 (SSCs) (TSRs)
Facility —
Description Requirements Requirements Requirements
Hazards Analysis Safety SSCs TSR Coverage
- Methodology - Safety Function Derivation of MODES
- Results - System Description TSR Derivation

Design Features
Interface with TSRs from
Other Facilities

Confinement

Safety Support Systems
Utility Distribution
Auxiliary Systems and

Support Facilities l

Design Media

Controls

The integration of nuclear safety into the design will be improved by specific process steps for
interfacing organizations to document safety functions and functional requirements in the safety
basis documents and implement in the design. In some cases, ongoing hazards and accident
analysis may identify new/revised safety functions or functional requirements. To ensure that
those requirements are communicated to engineering and operations, the updated procedures will
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provide the mechanism to incorporate updated nuclear safety requirements into the design in
advance of a safety basis document change.

Figure 4 illustrates the integration of nuclear safety requirements into the design in the new
regulatory construct. The enhanced programs are focused on completing design and establishing
the foundation for readiness and commissioning activities.

Specific functions that will be included in the updated programs include:

Nuclear Safety Technical Review - The updated independent review process will provide a
means for the E&NS organization to provide comments and input to facilitate completion of
the design, and/or support startup and commissioning. This process is a ‘constructive input’
review that is conducted early in the design and commissioning processes, work
scheduling/planning, and procedure preparation processes.

USQ Process - The USQ process is required by 10 CFR 830. The process will be tailored
appropriately for use as the primary method for maintaining configuration control of the
preliminary documented safety analyses (PDSA) (in advance of documented safety analysis
[DSA] development using a “USQ-like” process).

Hazards Analysis, Accident Analysis, and Control Selection - These three functions form the
core of the safety basis development process.

JCDPI Authorization - The JCDPI process will be used to obtain DOE approval to proceed
with baseline activities (i.e., design, construction, procurement, and/or installation) in
advance of a formal change to the safety basis. The process will address the potential nuclear
safety risk.

Safety Basis Management - This function covers requirements and processes for safety basis
document development and documentation (e.g., format and content). It will also describe
the control of changes to the safety basis - whether DOE approval is required or not and the
requirements for maintaining the safety basis.
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Figure 4 Revised Regulatory Construct
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3.2.1.2  Design Program Changes

Engineering is also making changes to existing procedures to improve the design verification
process. The procedures under development will verify that safety is effectively integrated into
design as described in CCN 237683, S-11-WED-RPPWTP-042, Review of Pretreatment Facility
Vessel Vent Process System Header Pipe Installation in Planning Area 7 (Reference 5.24).

The WTP response to the DOE-WTP surveillance report discussed in Section 3.2.1 includes
corrective actions related to the design verification program.

1. Revise the process used to validate requirements prior to their approval in the design criteria
document. The resulting process will require conducting an analysis to understand the
impacts of change and identifying affected design documents prior to approving
criteria changes.

2. Revise project procedures to describe a revised Project process for responding to
misalignment with safety basis requirements that could potentially affect the design of
procured or installed SSCs.

3. Revise authorization basis maintenance procedure and interfacing Engineering procedures to
re-focus the JCDPI process on commercial risk and distinguish from nuclear safety risk.

3.2.13 Initial Extent of Condition Review

WTP reviewed the sequence of events related to the pretreatment vessel vent process system
(PVP)/PVV design to understand the safety-related risks associated with the misalignment
between the design and the safety basis documents. This review identified the need for process
enhancements to clearly define requirements for addressing ongoing procurements/ installation
when disconnects are identified between issued design and safety basis requirements (e.g., when
PDSA changes are made), and a lengthy period of time is required to bring the design into
alignment with the safety basis requirements.

An initial extent of condition review was completed by a joint team of WTP/DOE staff of each
item on the SSR list, which identified potential issues where the technical basis and the safety
basis were not aligned. The SSR list was developed in response to a recommendation in
Construction Project Review (CPR) - 4. Highlights of the extent of condition are as follows:

e [Each of the items on the SSR list was evaluated. Several items were removed from the list
because they did not represent a misalignment between the safety basis and design
(CCN 226536 [Reference 5.50]).

e For each item determined to represent a misalignment, WTP used the Management
Suspension of Work (MSOW) process to suspend work (if needed) and document the
project response.
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The MSOW process will be used when misalignments between nuclear safety and design are
found (Figure 5). The process (defined in 24590-WTP-GPP-MGT-008, Work Pause /
Management suspension of Work / Stop Work [Reference 5.44]), is being revised to refine the
roles and responsibilities for nuclear safety to ensure the disposition, resolution and closure of
MSOW items adequately integrate nuclear safety.

Figure 5
and Safety Basis

Process to Evaluate Potential Misalignments Between Technical Basis

Evaluate Input

Sources

Proceed with Design

Does

Yes

!

misalignment
impact equipment/
materials in procurement,
fabrication, received,
installed or being
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Identify Actions to
Re-establish Alignment
(if required)

Issue MSOW per procedure
(Reference 5.45).

MSOW documents scope of
issue and relevant safety basis
requirements

A 4

Identify actions and
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basis and design

Close MSOW when
corrective actions have
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3.2.2  Hazards Analysis of Known Technical Issues
3.2.2.1  Overview of Hazards Analysis and Safety Basis Maintenance Processes

The PTF safety basis documents (i.e., PDSA and criticality safety evaluation report [CSER])
have not been maintained current in all areas. In addition, several known technical issues
directly impact the ability of specifically credited controls to perform their intended safety
function. The current WTP baseline includes three main iterations to address the technical issues
known in late 2010. These focused activities will reconstitute the hazards analysis, accident
analysis and control decisions. Figure 6 provides an overview of the current schedule and
approach for upgrading PTF safety basis documents.

The plan to complete hazards analyses to resolve known technical issues will be completed in
three main iterations.

The first iteration will focus on reconstituting the PTF hazards analysis based on the technical
issues known as of late 2010. This iteration will provide the foundation resolving technical
issues and input for updates to accident analysis, control strategies, and the PDSA. Results of
this iteration that are refinements of existing safety analysis will be incorporated into the PDSA
in a comprehensive update that will be initiated at the conclusion of the second iteration. If this
iteration identifies new or modified hazardous conditions that are not adequately addressed in the
design, the accident analysis will be updated (as needed) and controls decisions will provided to
engineering to minimize the impact to ongoing engineering and construction activities.

The second iteration will focus on reconstituting the design basis accidents based on the
comprehensive hazards analysis report and design evolution. The updated accident analysis
ensures that the spectrum of hazards have been addressed and subsequent controls are adequate
to safely operate the facility. Results of this iteration that are refinements of existing accident
analyses will be incorporated into the PDSA in a comprehensive update and corresponding
design basis accident calculations. If this iteration identifies new or modified safety functions or
functional requirements that are not adequately addressed in the design, the updated safety
requirements will provided to engineering to minimize the impact to ongoing engineering and
construction activities.

The third iteration will focus on a comprehensive update to the PDSA that incorporates the
results of the first two iterations and interim safety basis changes (e.g., JCDPIs, ABARs, SEs)
that were prepared to process changes to the design and/or control strategies.
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A comprehensive hazard analysis of PTF is needed to augment the focused hazards assessments.
This effort will involve a systematic evaluation of all hazards, area by area, considering systems,
processes, source terms (radiological and chemical), and interfaces and interactions. The interim

focused and comprehensive PTF safety analysis (i.e., hazards and accident analyses) will also
address the known technical issues itemized in Appendix A (as needed). These updated safety
analyses will be used to confirm or develop existing safety functions and functional
requirements. If any discrepancies are identified they will be added to the list of known
technical issues for evaluation, tracking and closure.

Tables 2 and 3 itemize the interim and planned hazards analyses to evaluate several of the known
technical issues consistent with the DRAFT PEP. The PEP for PTF includes the balance of the
safety basis activities required to reconstitute the safety basis.

Table 2

Series | PTF Hazards Analysis

System

Document Title

Status and Document Number

Ultrafiltration Process
System (UFP)

Hazards Analysis Report for WTP
Pretreatment Facility, Appendix A -
Ultrafiltration Process

In Review
24590-PTF-HAR-ENS-11-0002
Rev. 2 DRAFT (Reference 5.2)

Ultrafiltration Process Power
Flush System (UFP)

Hazards Analysis Report for the PTF
Revisions to Functional Classification for
the Hot Cell Portions of the UFP Power
Flush System

Complete
24590-PTF-HAR-ENS-11-0004

Rev. 0 dated 9/17/11
(Reference 5.65)

Out Cell Process Piping

Hazards Analysis Report for the PTF
Out-Cell Process Piping, C3/C5
Enclosures, and Removal of TCP-
BULGE-00004

Complete
24590-PTF-HAR-ENS-11-0003

Rev. 0 dated 7/1/11
(Reference 5.66)

Process Vessel Mixing using
PJMs for hydrogen control

Hazards Analysis Report for WTP
Pretreatment Facility, Appendix B -
Mixing for Gas Release

In Review
24590-PTF-HAR-ENS-11-0002
Rev. 2 DRAFT (Reference 5.2)

Waste Feed Receipt Process
System (FRP)

Hazards Analysis Report for WTP
Pretreatment Facility, Appendix D - Feed
Receipt Process (FRP)

Complete
24590-PTF-HAR-ENS-11-0002
Rev. 2 DRAFT (Reference 5.2)

Cesium lon Exchange
Process System (CXP)

Hazards Analysis Report for Cesium lon
Exchange Process System Design
Change

Complete
24590-PTF-HAR-ENS-0001

Rev. 0 dated 5/31/11
(Reference 5.67)

Cesium Nitric Acid Recovery
Process System (CNP)

Will become an appendix to Hazards
Analysis Report for WTP Pretreatment
Facility

In Process

24590-PADC-F00041 Rev 6 (1/22/2009)

24590-WTP-RPT-ENS-11-021 Draft D Dec 11th.doc

Page 18



24590-PTF-PL-ENS-11-0007, Rev 0

Plan and Schedule to Systematically Evaluate the Hazards of Known
Technical Issues, M3 Vessel Assessment Summary Reports, LOAM
Benchmark Data and LSIT - Response to DNFSB Recommendation
2010-02 Implementation Plan Commitment 5.7.3.1

Approved
Table 2 Series | PTF Hazards Analysis
System Document Title Status and Document Number
High Level Waste (HLW) Hazards Analysis Report for WTP In Review
Lag Storage and Feed Pretreatment Facility, Appendix C - HLW | 24590-PTE-HAR-ENS-0002
Blending Process System Lag Storage and Feed Blending Process
(HLP) System (HLP) Rev. 2 DRAFT (Reference 5.2)
Waste Feed Evaporation Will become an appendix to Hazards Planned in CY12
Process System (FEP) Analysis Report for WTP Pretreatment
Facility

Pretreatment Vessel Vent
Process System (PVP) and
Process Vessel Vent Exhaust
System (PVV).

Plant Wash and Disposal
System (PWD)

Table 3 Series Il and Series 111 PTF Hazards Analysis

Hazards Analysis Series System

Series Il - Low Hazard Process Autosampling System (ASX)

Systems or Support Systems Main Control Room (MCR) and the C1 ventilation system (C1V)
C5 Ventilation System (C5V)

Demineralized Water (DIW)

High Pressure Steam system (HPS) and the Low Pressure Steam System
(LPS) including the secondary steam loop

Instrument Service Air System (ISA) and Plant Service Air System (PSA)
Pulse Jet Ventilation System (PJV)

Spent Resin Collection and Dewatering Process System (RDP)

Treated LAW Concentrate Storage System (TCP)

Treated LAW Evaporation Process System (TLP)

Series 111 - Facility Wide or Multi | Area based - front door to back door
System Hazards

Miscellaneous facility wide low hazard systems (e.g., utilities)

Issues waiting resolution of a predecessor

Issues missed in Series | HAZOP scope

E&NS is finalizing a project execution plan (PEP) that will detail the safety basis activities and
schedule to support development of a final DSA in 24590-PTF-PL-ENS-11-003, Project
Execution Plan to Rebaseline the Pretreatment Facility Preliminary Documented Safety Analysis
(PDSA) (DRAFT).
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As WTP implements the current baseline and resolves known technical issues, changes to key
safety basis documents presented below will be made to document the iterations between the
design and safety basis.

1. Hazards Analysis Report: The focused and comprehensive PTF hazards analyses will be
successively compiled into one composite PTF hazards analysis report (HAR).

2. Accident Analysis Calculations: The focused and comprehensive hazards analysis process
will generate a list of bounding, representative, and unique design basis accidents (DBA) that
will require formal quantification of consequences.

3. Control Selection Report: A integrated control selection team will be used to ensure the
selected controls are bounding and representative for the analyzed hazards and capable to
perform their intended safety function. The teams conclusions will be formally documented
in a Control Selection Report.

4. Criticality Safety Evaluation Report: The CSER will be updated to address new information
including PuO, particle size distribution and sampling requirements (Commitment 5.1.3.4).
The CSER update is covered by pending actions described in 2010-02 IP Commitments
5.1.3.4and 5.4.3.3.

5. PDSA Updates: The PDSA will be updated periodically in accordance with the revised WTP
safety basis processes maintenance procedures.

6. Documented Safety Analysis: The PDSA will provide the foundation for developing a DSA
that supports commissioning.

3.2.2.2  Potential Inadequacies in Existing Safety Basis Documents

WTP identified several SSCs that were not aligned with the safety basis. Each of those items
were evaluated as described in Section 3.2.1.3. In addition, the DOE Construction Project
Review identified technical issues on the inadequacy and flow down of safety functions and
functional requirements. The construction project review contained recommendations for
WTP to:

o Complete an extent of condition review to determine safety bases that are not supported by a
technical basis; and

o Establish a plan to ensure credited safety functions / functional requirements are preserved as
design inputs.

WTP will conduct an extent of conditions review to assess the existing state of PTF functional
requirements considering the current design phase. This will involve both a system by system
evaluation to determine if there are deficiencies in current functional requirement development,
along with a comparison of the functional requirements against the design criteria. This process
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is expected to identify new technical issues and areas where focused hazards analysis are needed
as an interim measure before a comprehensive PTF hazards analysis can be completed. If large

discrepancies are found, MSOWs may be generated.

In addition to the iterative nature of updating the safety basis, resolution of technical issues is
also iterative. Figure 7 illustrates key process steps and decision points that will be used during
the iterations to provide disciplined resolution and disposition.

Figure 7 Work Process Flowchart
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3.2.3  Hazards Analysis of New Testing Information

Actions to evaluate transfer, mixing and sampling system performance are covered under
2010-02 IP Commitments: 5.1.3.1 (LSIT); 5.1.3.2 (Simulants used in testing); 5.1.3.3
(computational fluid dynamics [CFD]); 5.1.3.4 (WTP sampling); and 5.1.3.6 (heel management).
Calculations and other types of testing may be necessary to evaluate and resolve other technical
issues as they arise (such as erosion or corrosion).

3.23.1  Vessel Testing Data

This section describes actions to evaluate M3, LOAM benchmark testing, and LSIT results as
required by 2010-02 IP Commitment 5.7.3.1. Commitment 5.7.3.1 cites three key sources of
vessel testing data to be evaluated to update hazard / accident analyses. This will support
subsequent actions to identify inputs and assumptions required to be protected with TSRs, and to
establish control strategies for safe operation of the PTF. The M3 testing and resulting vessel
assessment reports are complete; LOAM benchmark testing was conducted before the startup of
LSIT to support resolution of residual risks upon “closure” of the M3 issue; and preparations for
LSIT are currently underway.

In June 2011, the DNFSB raised concerns regarding use of the LOAM model in the PIJM designs
(Reference 5.14). WTP responded to the DNFSB concern in September 2011 affirming that
LOAM will not be used for design work.

A limited scope HAR has been completed which documents the results of the hazards analysis of
the vessel assessment reports prepared for M3 closure (Reference 5.2). The hazards analysis
focused on mixing for gas release. The results of the LOAM benchmark testing were not
included in that hazards analysis report. The M3 vessel assessment reports will be superseded by
LSIT test reports and validated CFD modeling results. The final results, providing the basis for
mixing performance, will be used to update the PTF hazards analysis.

Consistent with the safety basis program changes described in Section 3.2.1.1, Nuclear Safety is
integrated into the planning for LSIT, analyses, modeling, and evaluation of vessels based on
results, as follows:

1. Evaluation of inputs and assumptions used in the models that predict mixing performance
(e.g., the computational fluid dynamics code).

2. ldentification of the nuclear safety requirements to be addressed by LSIT, modeling, or
other analyses needed to support development of a DSA.

3. Evaluation of vessel hazards (i.e., conduct hazards analysis, accident analysis, and select
controls) based on LSIT modeling results and assumptions, as needed. The results of the
hazards and accident analysis will be used to update the control strategies and functional
requirements.
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4. Updating / developing the pertinent HARS.

5. Updating the PDSA and TSRs based on the best available mixing performance data, and
comprehensive hazards and accident analysis results.

4 Summary Plan and Schedule

Commitment 5.7.3.1 requires an approved plan that establishes the key activities and schedule to
systematically evaluate the hazards and resolve known technical issues and evaluate the results
of testing to provide the technical basis to integrate nuclear safety into the PTF design and
develop a documented safety analysis that supports commissioning and operations.

Table 4 provides the plan and schedule for the activities discussed in this report.

Table 4 Plan and Schedule

Plan Actions Target Schedule

Update E&NS procedures to implement DOE-WTP contract direction for nuclear June 2012
safety deliverables.

Update Engineering procedures to implement DOE-WTP contract direction for June 2012
nuclear safety deliverables.

Issue project execution plan for the PTF safety basis development program. June 2012

Develop a data book for waste feed characteristics. The data book will identify the | March 2013
physical parameters of the waste feed characteristics and provide the technical
basis for the use of those parameters safety basis and design basis calculations.

Complete an extent of condition review to determine safety bases that are not June 2012
supported by a technical basis (CPR5-14).

Establish a plan to ensure credited safety functions / functional requirements are September 2012
preserved as design inputs (CPR5-15).

Complete hazards and accident analysis iterations, which are focused on June 2013
reconstituting the hazards analysis to reflect changes to the process flowsheet,
results of mixing tests, and resolution of design issues.

Complete comprehensive update to PDSA. June 2014

Prepare DSA (final iteration). December 2016

An overview of the integrated plan and schedule is provided in Figure 8. E&NS has prepared
two risks to document and resolve baseline planning issues. Risk ENS-006 addresses the
funding and schedule risks related to development of the DSAs to support commissioning.
Risk ENS-008 addresses the funding and resource risks related to supporting commissioning
activities.
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