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Confirmed gaps that require PISA assessment will be reported promptly to the Facility Manager
(FM) in accordance with LWP-18001 and the actions specified in LWP-18001 will be completed. All new
or revised confirmed gaps identified by the DBRP will be reported weekly to Reactor Programs
management and DOE during periods of ATR DBRP activity. The ATR Operations Safety Board (OSB)
will meet quarterly to feview confirmed gaps to establish the priority and responsibility for generating
detailed corrective action plans for gap resolution. The ATR OSB Charter (CTR-36) includes
responsibilities for review of startup and restart of facilities and activities, including supporting hazard
analysis, identification, mitigation documentation and safety evaluation, to ensure that the screenings
- have been properly performed and include appropriate operational controls and readiness activities. The
Charter includes responsibility for review of ATR deficiencies backlog periodically to evaluate the
overall and combined effect on facility and personnel safety (DOE 2005). The OSB review will determine
if there is a need for a focused Gap/USQ resolution effort (DOE 2005). The gap database and the OSB
meeting minutes document the results of the prioritization process. The meeting minutes are maintained"
by the FM (DOE 2005). Once prioritized by the OSB, the confirmed gaps are entered into the INL
ICARE system for tracking. Resolution of confirmed gaps that result in the identification of a USQ will
be completed in accordance with LWP-18001. :

4.4.2 ATR Configuration Management and Design Recovery Planning

The ICARE corrective action plans become the documentation of configuration management and
design recovery activities. The collection of confirmed gap related corrective action plans constitute the
Configuration Management and Design Recovery Plan required by MCP-3767. As such, the ICARE
corrective action plans must be approved by the Site Area Engineering Manager and the Facility Manager
per MCP-3767. A Configuration Management and Design Recovery project schedule will be constructed
from the collection of ICARE corrective action plans. This will allow adjusting corrective actions and
schedules as new confirmed gaps are identified and added to the plan. This project schedule is not
included in this ATR DBRP plan.

The DBRP team will aid the Reactor Programs’ engineering, maintenance, training and operations
organizations in developing and executing corrective action plans. Missing information may be generated
using a graded approach potentially involving performing analyses, gathering and documenting
information from experienced and knowledgeable engineering, operations, and maintenance personnel
(currently employees and retirees), simulating repeating the design process, or establishing current
functionality, and accessing the results as design requirements after appropriate review.
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5. USE OF INDUSTRY EXPERIENCE

Use of industry engineering consultants is an important part of the development and execution of
this plan as evidenced by the use of the industry experience references and assessments of the pilot
program. INL applied corporate funded research and development (CFRD) resources to bring in outside
expertise from the nuclear power industry to support the DBRP development and planning efforts.
Accordingly, industry consultant resources have been used to review the DBRP.

The commercial nuclear power plant industry conducted DBR activities in the early 1980s, and
again, in the mid-1990s. The earlier program dealt primarily with inconsistencies between piping
structural analyses and physical plant configuration. Operational events occurring in the late 1980s led to
utility self-evaluations of plant Design Basis Documentation which, in turn, spawned full-blown DBRPs.
The elements of these DBRPs were identical to those addressed in this plan.

A review of the DBRP pilot phase (CM upgrades and population, walk-downs, safety system
functional validation, etc.) has been performed by individuals with substantive knowledge of and
hands-on experience with industry DBR work. This review resulted in Areva, 2005. Use of industry
" consultants will be increased in the accelerated DBRP to help ensure that the ATR-DBRP is executed
with maximum return on investment. '
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6. ORGANIZATIONAL RESPONSIBILITIES AND INTERFACES

The DBRP is part of the ATR Life Extension Project (LEP). The ATR LEP Plan defines the
interface between the LEP and ATR Programs. The ATR LEP has experienced facility engineering and
operations staff. The LEP staff will maintain the DBRP Plan. The DBRP Plan will be approved by ATR
LEP management with concurrence from ATR Programs management

The LEP staff will lead the execution of the DBRP Plan. DBRP execution will be performed by a
‘combination of LEP staff and subcontractors. LEP staff will ensure necessary interfaces with the ATR
Programs engineering, operations, and maintenance organizations. This interface will ensure ATR
Programs participation in the development and execution of the DBRP Plan to ensure ownership,
knowledge retention, and achievement of purpose. The interface with the ATR Programs system
engineering organization is important since the products of the DBRP (e.g., system boundary definition,
TFR) will be approved by the ATR Programs system engineering organization.
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7. DEFINITIONS

Confirmed gap. A discrepancy in the facility design basis documentation that has been confirmed
by consensus of the DBRP team.

DBRP observations. A comment or statement from a DBRP team member that results from
identification of design basis requirements, physical plant configuration validation, safety system
functional validation, generation of design basis documents, or accident analysis verification. DBRP
observations can be categorized as a physical plant discrepancy, a confirmed gap, or a question. DBRP
. observations that do not fall into one of these categories are not recorded.

Design Basis. The design basis consists of that information which identifies the specific safety
finction to be performed by structures, systems, and components (SSC) and the specific values or range
of values chosen for controlling parameters as reference bounds for design (NEI 2001). Design basis
functions are functions performed by SSC that are (1) required, or otherwise necessary to comply with,
regulations, safety analysis commitments, orders, or TSRs or (2) credited in the safety analysis. Design
basis values are values or ranges of values established as reference bounds for the plant to meet design

basis functional requirements. These values may be (1) established by DOE requirements, (2) derived
from or established by the safety analysis, or (3) chosen from an applicable code, standard, or guidance
document. The design basis includes basic safety margins included in the design, interfaces with other
SSC, including dependencies, and environmental considerations.

Supporting Design Information. The entire set of constraints imposed on the design
(e.g., regulatory requirements, system functional requirements, conformance to accepted industry codes
and standards, SAR commitments, and vendor interface requirements).

Validation. An activity that provides reasonable assurance that design basis requirements are
consistently reflected in the plant physical configuration and those controlled documents used to support
plant operations. (NEI 2001)

Verification. An activity that provides reasonable assurance that design basis documents support
functional requirements.
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9. APPENDIXES

Appendix A, Structures, Systems and Topics for ATR DBRP

Appendix B, Schedule for the ATR DBRP
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Appendix A ’

Structures, Systems and Topics for ATR DBRP

Structures and Systems”:

Document Number System Name

TFR-7.6.16 Control Complex—RDAS, LPCIS, Water Power Calculator
TFR-7.6.25 Control Complex—DCS |
TFR-7.6.1 Control Complex—LCRM, Log-N, Neutron Level Channel 8
TFR-7.6.20 Control Complex—N-16
TFR-7.6.24 Control Complex—Control Room Upright, Annun./SER, CRC/CDS
"TFR-7.6.13 Control Complex—Control Power Reduction '
TFR-7.6.12 Control Complex—Quadrant/Core Differential Pressure
TFR-8.14 Deep Well/Raw Water System
TFR-7.3 Electric Power Distribution®
TFR-7.7.1 Emergency Firewater Injection System
TFR-8.4 Firewater Supply
TFR-7.4.5 Low-Pressure Demineralized Water System
TFR-7.8.9 Fuel Storage and Handling Equipment
TFR-7.9 Pressurized Water Experiment Facilities
TFR-7.4.1 Primary Coolant System
TFR-7.7.4 Radiation Moriitoring and Seal System
TFR-7.0 Building and Miscellaneous Structures
TFR-7.8.4 Radiation Monitoring System
TFR-7.2.2 Reactivity Control/Safety Rods
- TFR-7.2 Reactor Core Internals
TFR-7.2.1 Fuel Elements
TFR-7.7 Plant Protection System
TFR-7.8.1 Heating and Ventilation System

b.

C.

Exact titles and system names will be determined during the preparation of the TFR.

This TFR will include the electrical distribution SSC under number 7.3 in SP-10.2.2.7, “SDD and Engineering Change Form
(ECF)/Facility Change Form (FCF) Numbering Control.”

Appendix A





Form 412.09 (Rev. 10) -

Idaho National Laboratory ‘
ADVANCED TEST REACTOR DESIGN Identifier: PLN-534
BASIS RECONSTITUTION PROGRAM |Revision: 6 :
PLAN ' | Effective Date:  12/06/07 Page: 19 of 21
Design Topics:

Document Number Topic
EDF-7258 Facility Fire Protection
EDF-7259 Facility Single Failure and Separation

Appendix A
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Appendix B

Schedule for the ATR DBRP

A Subcontractor has been obtained to execute the assessment phase of the ATR DBRP. In order to
execute the assessment phase of the ATR DBRP, the Subcontractor has farnished an experienced
engineering team. The schedule for the ATR DBRP has been developed by the Subcontractor as required
by the Statement of Work for the Advanced Test Reactor Design Basis Reconstitution Program
Assessment Phase (SOW-3049). The level 2 version of the schedule is included in this Appendix.

Appendix B
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1. INTRODUCTION

The ATR is a DOE-owned pressurized-water nuclear reactor whose principal function is to provide
a high neutron flux for experiments involving reactor fuels and materials. The reactor has a design
thermal power of 250 MW, a nominal operating pressure of 360 psig at the core inlet (top of core), and a
nominal core inlet temperature of 125°F. The nominal core outlet temperature is 170°F at the design
thermal power level. The ATR and its support facilities are located at the Reactor Technology Complex
(RTC) of the INL. Operation and maintenance of the ATR is the respon51b111ty of the ATR Programs
Organization of the INL prime contractor.

The ATR was designed for the irradiation of experiments. Many different experiment programs
have been and continue to be conducted at the facility. New experiment programs are actively sought
through new business initiatives. Experiments irradiated in ATR have played a vital role in the
development of naval reactors and are expected to play an important role in the development of future
reactor designs.

The ATR was designed in the late 1950s. Construction began in November 1961. Nuclear
criticality was achieved in July 1967. Full power was achieved in August 1969. Operation with inpile
- experiments began in December 1969,

The original safety basis was documented in a Safety Analysis Report (SAR) for the ATR dated
April 1965 (deBoisblanc and Cohen 1965). The ATR Plant Protection System (PPS) and Technical
Specifications Design Basis Report (DBR) dated May 1976 (Atkinson and Hanson 1976) was prepared to
support design of an upgraded PPS and development of technical specifications. The PPS includes the
reactor shutdown system and the engineered safety features that were part of the facility at the time the
DBR was prepared. The DBR contained analyses of accident sequences from which the performance
requirements (setpoints and response times) for the PPS and technical specifications for initial conditions
(pressure, temperature, flow, power) were derived. The DBR served as the facility accident analyses from
1976 until SAR-153, “Upgraded Final Safety Analysis for the Advanced Test Reactor,” was implemented
in 1998. The DBR was maintained as a conﬁguratlon controlled document with periodic updates.
SAR-153 was prepared in response to requirements in DOE Orders (DOE 1992) and now Title 10 of
Code of Federal Regulations (CFR), Part 830, Nuclear Safety Management (CFR 2002) for upgrading and
maintaining a DSA describing the facility safety.basis. SAR-153 development did not include a design
basis reconstitution effort. Rather, SAR-153 built on the DBR and referred to the 1965 SAR. SAR-153
has been maintained via the annual update process as required by DOE regulations. The purpose of the
design basis reconstitution program is to update and bring the ATR design basis to a level comparable to
contemporary commercial nuclear power plants.
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2. ASSESSMENT OF NEED

The plant protection criteria that define accident consequence limits for the safety analysis have
changed since the original facility design and analysis. This history and progression of facility
modifications and the facility SAR result in a safety basis that has potential for discrepancies between the
facility and the safety basis and inconsistent approaches to accident analyses.

Design codes and standards have evolved significantly over the last 40+ years since the ATR was
designed. Partial efforts to demonstrate facility safety by comparison to modern design codes and
standards and the lack of a definitive backfit policy within DOE, have resulted i in a piecemeal application
of new codes and standards to portions of the ATR facility.

DOE Order 420.1B, “Facility Safety,” (DOE 2005) requires that documents that define the system
design basis and supporting design information documents shall be compiled and kept current using a
formal change control/work control program. When the design basis is not clearly defined, DOE
Order 420.1B allows identification of system requirements and performance criteria essential to the
system’s performance of its safety function, the basis for the requirements, and how the current system
configuration satisfies the requirements and criteria. This latter approach will be used for ATR DBRP.
Additionally, INL management control procedure (MCP)-3767, “Configuration Management and Design
Recovery Planning,” requires establishing controlled technical baseline documentation.

A DBRP for the ATR is necessary to develop an updated baseline of design basis documentation. .
The DBRP will focus on identification of system requirements and performance criteria essential to the
system’s performance of its safety function, the basis for the requirements, and how the current system
configuration satisfies the functional requirements and criteria. In addition to establishing the baseline
documentation important to the system’s or structure’s safety function, the functionality of the structures
and systems needs to be defined and validated. The validation of safety system functionality is not
addressed in INL procedures, but it is a vital part of the ATR DBRP. The importance of the functionality
validation is documented in ATR 2004, DOE 2003a, and DNFSB 2000.

This plan describes the DBRP for ATR. The development of this plan follows INL. MCP-3767.
Design basis reconstitution guidance from the International Atomic Energy Agency (IAEA) published in
IAEA-TECDOC-1335, “Configuration Management in Nuclear Power Plants,” (IAEA 2003) has been
used as recommended in DOE-standard (STD)-1073-03, “Configuration Management,” (DOE 2003b).
The design basis reconstitution guidance in the 1993 revision of DOE- STD-1073, “Guide for Operational -
Configuration Management Program (Including adjunct Programs of Design Reconstitution and Material
Condition and Aging Management),” (DOE-1993) was also used as a reference. This earlier version of
the 1073 standard is consistent with the 2003 revision but has some additional detail that was useful in the
development of this plan. Nuclear Energy Institute (NEI) 97-04, “Design Bases Program Guidelines,”
(NEI 2001) was also used as a reference in the development of this plan. The NEI 97-04 guidance is used
in the commercial nuclear power industry, and portions of NEI 97-04 have been endorsed by the Nuclear
Regulatory Commission (NRC). The DBRP includes an assessment phase and a design recovery phase.
The design recovery phase will be based on the results of the assessment phase. The plan defines a
process for evaluating DBRP observations (see def.).
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Revision 0 of this plan was developed prior to the start of the assessment phase of the ATR DBRP.
Revision 1 included a pilot execution of the DBRP assessment phase for two systems. Revision 2
incorporated lessons learned from execution of the pilot of the assessment phase of the program.
Revision 3 adjusts the ATR DBRP assessment phase schedule for the impacts resulting from the
interruption of DBRP activities to support restart of the ATR after the 2004 core internals change out
outage which included extensive activities for resolving issues identified during the DBRP assessment
pilot to the extent necessary to support resumption of the ATR test program. Revision 3 also incorporates
input from an external assessment of the ATR DBRP completed after the execution of the pilot program
(Areva 2005), a DOE oversight report on the ATR DBRP (DOE 2005), and a request from DOE to
provide a schedule and cost to accelerate the ATR DBRP (Thompson 2005, Sehlke 2005). Revision 3 also
adds the initial program plan for the Configuration Management and Demgn Recovery phase of the
DBRP. Revision 4 modified the plan to reflect the change to subcontract execution of the DBRP
assessment phase. Revision 5 updates the plan consistent with the scope of work in the DBRP assessment
phase subcontract and the lessons learned in the initial subcontract tasks. Revision 6 updates the plan to
incorporate changes in INL procedures. Specifically, Technical and Functional Requirements (TFRs)
documents will be the output produced by the ATR DBRP assessment phase instead of System Design
Descriptions (SDDs).

This history of design development, modifications and plant operations forms the basis of need that
led to the decision by ATR Programs management to develop and execute a DBRP for the ATR. These
issues are not unlike issues identified in the commercial nuclear power industry during safety-system
functionality inspections and safety-system outage modification inspections. These findings led the
industry to complete demgn basis reconstitution programs (Imbro 1991) in the late 1980s and again in the
mid-1990s. .
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3. SCOPE

MCP-3767 provides guidance for assessing the level of rigor to be applied in the reconstruction of
the design basis (see def.) and supporting design information. The guidance is based on the remaining
facility lifetime, the facility life-cycle phase, and the facility hazard category. The ATR, being a nuclear
hazard Category 1 facility in the operational life-cycle phase with more than 10 years of remaining
lifetime, requires full baseline reconstitution based on the criteria in MCP-3767. This plan is consistent
with a full reconstitution of the design basis and supporting design information baseline for ATR.

The DBRP is designed to establish and document the ties between the SAR, design basis, and
actual system configurations. Figure 1 shows the three major elements of a comprehensive DBRP and the
relationships between the design requirements, the actual plant configuration, and the SAR.

DESIGN BASIS
 DOCUMENTS

Design Requirements
(What is required to be there?)

PHYSICAL
CONFIGURATION

(What is there?
Actual Plant Configuration)

SAR
CONFIGURATION

(What is committed to being
there?)

05-GA50371-49

Figure 1. Relationship between SAR, DBDs and plant’s physical configuration.
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The ATR DBRP will focus on identification of system requirements and performance criteria
essential to the system’s or structure’s performance of its safety function, the basis for the requirements,
and how the current system configuration satisfies the requirements and criteria. The design basis and
supporting design information will be assessed on a structure or system level. Specification of the design
basis and supporting design information at the structure or system level provides an adequate level of
detail to establish functionality requirements and provides an adequate foundation for future engineering
activities for specification of components and substructures. The ATR DBRP will consider each of the
safety-related structures and systems defined in SAR-153. Selected important-to-safety structures and
systems will also be considered. The specific structures and systems and design topics that will be within
the scope of the ATR DBRP are listed in Appendix A, Structures and Systems for ATR DBRP. Some
systems have been grouped based on their inter-relationship or similar function.

The ATR DBRP will be conducted in an assessment phase and a design basis recovery phase.
Where the DBRP assessment phase cannot establish the link shown in Figure 1, a confirmed gap (see
def) will be identified. The confirmed gaps represent configuration management and design recovery
actions. The process for reporting and addressing DBRP observations is shown in Section 4.4 of the Plan. -

The link between the engineering design documents, the safety basis, and the physical
configuration will be established in Technical and Functional Requirements (TFR) documents.
TEM-10400-1, “Template for Technical and Functional Requirements,” provides guidance for format and
content of TFRs. TEM-10400-1 is based on the content and format guidance in DOE-STD-3024-98
(DOE 1998). It is beyond the scope of the DBRP to create a full complement of TFRs. The DBRP will,
however, capture the design basis and supporting design information that is critical to support safe
operation of the facility. This information will be captured in TFRs, walk-down reports, and the results of
safety system validation. The walk-down reports and results of safety system validation items—which are
separate from the TFRs developed by the DBRP Assessment Phase—will provide information on “how”
the system design requirements are satisfied.

The functionality of the safety structures and systems will be validated in a technical report

~ supplementing the TFR. Validation involves a detailed review of system and structure vendor data,
maintenance procedures, and testing procedures relative to the defined safety function. These are the data
relied upon to demonstrate the system or structure functionality. This approach will not involve
disassembly of equipment.

Industry experience and industry consultants will be used throughout the DBRP process. The
DBRP budget provides for use of outside consultants to execute the DBRP assessment phase. Outside
support will be procured in accordance with INL service procurement procedures with defined deliverable
documentation that will be integrated into the final records for the ATR DBRP (DOE 2005). The details
of the elements of the DBRP are described in the next section of this plan.
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4. METHODOLOGY
The following subsections provide details of each element of the ATR DBRP. Each element is

described separately; however, it is obvious that the execution cannot draw such distinct lines between the
elements.

4.1 Configuration Management System
The INL has a CMS. The facility and document change portions of this system are in use at the
- ATR. However, a baseline design basis has not been clearly defined and documented. Baseline definition
is the foundation of a sound CMS. A configuration management database is provided within the INL
CMS for definition of the baseline; however, this database has not been populated with design basis
documentation and supporting design information.

The companywide CMS documents include the following program requirements documents
(PRDs), STDs, and MCPs:

o LRD-10501, “Configuration Management Requirements”

. PDD-10502, “Configuration Management Program”

. STD-10011, “Drawing Requirements Standard”

o LWP-10400, “Design Control”

. TEM-10400-1, “Technical and Functional Requirements”

. LWP-7203, “Vendor Data Process™

. MCP-3767, “Configuration Management and Design Recovery Planning.”

The ATR DBRP will make use of the defined INL CMS and the related procedures.
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4.2 Assessment Phase
4.21  System Boundary Definition

This element of the ATR DBRP assessment phase will define physical boundaries for the systems
and structures listed in Appendix A in order to ensure that the ATR DBRP is thorough and complete.

4.2.2 Identification of Design Basis Requirements

This element of the ATR DBRP assessment phase will involve defining the system design basis
requirements and performance criteria essential to saféty, based on the SAR, TSR, and related design
basis information such as engineering design files (EDFs). The identification of system requirements and
performance criteria essential to the system’s or structure’s performance of its safety function will involve
document searches and reviews. The search will begin with the ATR SAR (SAR-153); however, the SAR
by itself does not contain sufficient detail to establish the design basis. Review and evaluation of the SAR
reference documents and other engineering documents is necessary. Engineering documents (e.g., EDFs,
SDDs, modifications files, specifications, and project files) will be searched for applicable requirements.

- The system modification history will be compiled and included-as an appendix to the TFR. Most SAR
references and many other engineering documents are available in the RTC Nuclear Engineering Library,
the INL electronic document management system (EDMS), and RTC document control files. There are
some legacy files from retired engineering staff that have been kept for reference purposes. These will be
reviewed for applicable source documents. Any design basis documents identified by the ATR DBRP that
are not in the INL EDMS will be input into the INL EDMS to provide for future retrievability.

A process for logging and tracking document reviews will be established. The process will capture
the document information (i.e., document identifier, author, title), system association, review status
reviewer, and conclusions of the review.

Interviews will be conducted with designated system engineers and experienced operations and
maintenance personnel to establish the design basis and supporting design information used by the field
engineering organization. The design basis and relevant supporting design information collected during
this element of the DBRP will be documented in the TFR to provide for future retrieval.

4.2.3 Safety System Functional Validation

This element of the ATR DBRP assessment phase will validate functionality relative to the design
basis and relevant supporting design information established per Section 4.2.2. The validation of system
functionality will confirm the SSC functional requirements are implemented in the plant. Vendor data,
system functionality testing procedures, and applicable maintenance procedures will be reviewed to
determine that the structure or system can perform the safety function within the assumed values.

4.2.3.1 Functional Validation Walk-Downs

This element of the ATR DBRP will involve physical walk-downs where and when it is necessary
to validate the SSC design basis requirements necessary to support functional validation. Walk-downs
will typically involve facility operations and system engineering staff as well as DBRP project personnel.
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DBRP observations identified during the walk-downs will be evaluated using the process described
in Section 4.4. Physical discrepancies that do not represent confirmed gaps will be documented and
entered into the Issue Communication and Resolution Environment (ICARE) system for formal tracking
and corrective action planning (LWP-13840, “Corrective Action System™).

Confirmed gaps identified during the performance of the safety system functional validation may
be an indication that the system or structure functionality is not consistent with the ATR safety basis.
Confirmed gaps will be entered into the DBRP gap database and evaluated for safety significance.
Confirmed gaps that indicate a potential inadequacy in the ATR safety basis will be evaluated using

- company procedure LWP-18001, “Unreviewed Safety Questions,” and the direction in '
LO-RTC/SMC-06-011 (Sellers 2006). ' : '

4.24 Generation of TFRs

The design basis documents and supporting design information collected during the DBRP will
form the basis for generating TFRs. Actual content of each TFR will depend on the specifics of the
- structure or system. TFRs will be issued through the INL document control process.

Once completed it is important that the TFRs be maintained current. The facility engineering
change process (LWP-10400) and the RTC safety basis update implement process (FRM-411, “INL
Nuclear Operations Standard Safety Basis Implementation Checklist™) define the processes that will
maintain the TFRs (DOE 2005).

4.3 ATR Accident Analysis Verification

The ATR DBRP has completed a review of SAR-153 for compliance with regulatory requirements
and requirements from departmental orders (McCracken 2004). This review concluded that SAR-153 is in
compliance with these basic regulatory requirements.

As the DBRP progresses through the identified safety systems, the related SAR analyses will be
reviewed to provide reasonable assurance that the SAR addresses all design basis accidents, the analyzed
accident sequences are completely defined and accurately analyzed, and that computer codes used in the
analysis of the design basis accidents have verification and validation documentation® for the safety basis
application. The system modeling, analytical correlations and assumptions, input data, and so forth, are
accurate and appropriate for the physical phenomenon expected to be encountered as the scenario unfolds
and are consistent with safety system functionality. Analyses will be reviewed to verify that they have
been carried out far enough in time to ensure that the plant is stable with a long-term source of heat
removal and make-up coolant. These reviews will be done using a graded approach that focuses on
scenarios that set operational limits and safety system functional requirements.

Confirmed gaps identified during this phase will be entered into the DBRP gap database and
evaluated for safety significance. Confirmed gaps that indicate a potential inadequacy in the ATR safety
basis will be evaluated using company procedure LWP-18001 and the direction in LO-RTC/SMC-06-011
(Sellers 2006).

| a.  INL procedures for analyses and analysis software control are provided in LWP-10200, “Calculations and Analysis” and
: MCP-3039, “Analysis Software Control.” The development of SAR-153 predated these procedures. Comparison of the
SAR-153 software validation and verification against the essential elements of these current procedures will provide a basis
for this evaluation.
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4.4 ATR DBRP Issue Réporting and Resolution

This element of the ATR DBRP involves reporting and planning for resolution of confirmed gaps
1dentified during the ATR DBRP. The process is shown schematically in Figure 2.

441 ATR DBRP Issue Reporting

A DBRP Gap Database has been developed to facilitate the collection, assessment, and reporting of
issues identified by the ATR DBRP. A database record is generated for each confirmed gap. The record
includes a gap identification number of the form GAP-XXX-YY, where XXX is a sequential number and
YY is the calendar year of identification. The XXX counter is reset to 000 at the beginning of each
calendar year. The gap database also includes the date of discovery, gap name, gap description, gap

evaluation, references to applicable USQ documentation, links to pertinent documents in EDMS,
information on any corrective actions taken prior to entry of the gap into the Issue Communication and
Resolution Environment (ICARE), and a cross reference to the ICARE system number. The DBRP gap
database was designed as a project tool. Formal tracking of corrective action planning will be in the
ICARE system (LWP-13840).

The gap description is written to provide sufficient detail for review and evaluation of the gap. The
confirmed gap evaluation provides additional detail and considers the safety significance of the gap. The
confirmed gap evaluation also documents the basis for whether or not a Potentially Inadequate Safety
Analysis (PISA) assessment was completed per LWP-18001.
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SUMMARY

Complete, accurate, and retrievable design basis (see def.) and supporting
design information (see def.) documentation is required by Department of Energy
(DOE) Orders and is necessary to support various facility activities, including
design control and configuration management. Clearly defined and controlled
design basis and supporting design information provide the necessary baseline
against which proposed facility modifications and experiments can be evaluated.
In addition, the design basis and supporting design information are necessary to
support:

- Operability evaluations
- Unreviewed safety question (USQ) determinations
- Facility transient evaluations

- Documented safety analysis report (DSA) and technical safety requirement (TSR)
revisions

- Facility engineering activities
- Improvements in facility operability and performance.

A clearly defined and controlled design basis and supporting design
information baseline does not exist to the level desired at the Advanced Test
Reactor (ATR). A Design Basis Reconstitution Program (DBRP) is necessary to
develop the baseline of design basis and supporting design information
documentation for the ATR. In addition to the reconstitution of the design basis
and supporting design information, the functionality of the safety structures and
systems must be validated. The validation (see def)) of safety system
functionality is not addressed in Idaho National Laboratory (INL) procedure for
configuration management and design basis recovery but it is a vital part of the
ATR DBRP. The ATR DBRP is described in this plan.

The plan is based on DOE guidance and guidance from similar programs
at commercial nuclear power plants. The ATR DBRP has been developed using a
graded approach that will focus on identification of system requirements and
performance criteria essential to the system’s performance of its safety function,
the basis for the requirements, and how the current system configuration satisfies
these requirements and criteria. The DBRP includes an assessment phase and a
design basis recovery phase.
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ACRONYMS
ATR Advanced Test Reactor
CFR Code of Federal Regulations
CFRD corporate funded research and development
CMS Configuration Management System
DBR besign Basis Report
DBRP Design Basis Reconstitution Program
DOE Department of Energy
DSA documented safety analysis
ECF Engineering Change Form
EDF engineering design file
EDMS Electronic Document Management System
EFIS Emergency Firewater Injection System
FCF Facility Change Form
FM Facility Manager
IAEA International Atomic Energy Agency
ICARE Issue Communication and Resolution Environment
INL Idaho National Laboratory
LEP Life Extension Project
LDW low-pressure demineralized water
LOCA loss-of-coolant accident
MCP management‘control procedure
NEI Nuclear Energy Institute
NRC Nuclear Regulatory Commission
0SB Operational Safety Board
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PISA Potentially Inadequate Safety Analysis v

PCS Primary Coolant System

PPS Plant Protection System

PRD program requirements document

RSS Reactor Shutdown System

RTC Reactor Technology Complex

SAR safety analysis report

SDD system design description

SSC structures, systems, and components

STD  standard |

TFR Technical and Functional Requirements

TRA Test Reactor Area

TSR technical safety requirement

USQ unreviewed safety question
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Facility or Activity: Advanced Test Reactor (ATR)
USQ Process No.: TRA-USQ-2004-385 Revision 1
Subject: ATR Surge Tank Level Instrument Limiting Control Settings

Describe the New Information/Discovery:

The ATR Technical Safety Requirements (TSR-186) include a limiting condition for operation (LCO 3.3.4) related to primary
coolant system surge tank level. The LCO specifies the instrumentation to be used t6 monitor surge tank level the requnred
~ accuracy of the mstrumentatlon and the required range for surge tank |eve| on the mstrument

An updated calculation (Draft EDF—5090) of the surge tank level instrument uncertalnty and the operating limits has identified a
non-conservative error in the previous determination (TRA-ATR-1482) of the uncertainty that can be introduced by differences in
the temperature between water in the surge tank and the water in the reference leg for the level measurement. The existing
analysis applied the temperature difference over the 10-inch span of the measurement rather than the total height of the
reference Ieg (approximately 230 inches).

'Addmonally, the updated calculatlon indicates the measurable uncertainty of the surge tank Ievel instrument may be as hlgh as
1.1% which exceeds the required acouracy of 1% i in. LCO334. - . .

The safety basis analysis derives an allowable analytical range of 40 to 60 cubic feet. This range is converted to an allowable
operating range based on the instrument uncertainty analysis in TRA-ATR-1482. The instrument output is in percentage. The
conversion between percentage output and air volume is given in EDF-4106 and TRA-ATR-1453. The analytical limits
correspond to instrument readings from 76% (40 cubic feet of air) to 24.7% (60 cubic feet of air). The TSR LCO is basedon a
3% instrument uncertainty resulting in an LCO range of 73% to 28%. Application of the maximum temperature difference
defined in TRA-ATR-1482 over the full height of the reference leg results in a worst-case uncertainty of +25.3% and -24%
compared to the 3% used in the TSR derivation.

The procedural operating range of the surge tank is 50 + 5%. Applying the worst-case updated uncertainties to the 50 £ 5%
operating range results in a potential range of 80.3% to 21% or 38 cubic feet to 61 cubic feet. Applying the worst-case updated
uncertainties to the 73% to 28% LCO range results in a potential range of 98.3% to 4% or 32 cubic feet to 68 cubic feet. In both
cases, the air volume could exceed the analytical limits from the safety basis.

Operation with a high percentage or low air volume side is not likely to occur. This occurs when the surge tank is hot and the
reference leg is cold which is physically unlikely. Operation with a low percentage or high air volume side is possible particularly
during the early part of a reactor operating cycle before the surge tank water temperature equilibrates. This condition occurs
when the surge tank is cold and the reference leg is hot. The revised instrument uncertainties are based on a very conservative
60 F temperature difference applied in each direction.

Operation with less than 40 cubic feet or more than 60 cubic feet of air in the surge tank would be outside of the analyzed
condition. '

The upper limit on air volume (lower limit on surge tank level) is derived from the Condition 3 small break loss of coolant
accident (LOCA) with concurrent failure of the. LOCA primary coolant pump (PCP) shutoff system. The depressurization of the
PCS combined with continued operation of a PCP draws most of the water from the surge tank into the primary coolant system
leaving the potential for air pull through or formation of an air entraining vortex. These phenomena were evaluated in EDF-4206
and EDF-4304 which concluded the current limiting conditions for operation on surge tank level and the current emergency
firewater injection system (EFIS) actuation setpoint precluded a significant amount of air from leaving the surge tank. Actuation
of EFIS refills the surge tank.

The current lower limit on air volume (upper limit of surge tank level) was also derived from the LOCA analyses in TRA-ATR-
1487. The sensitivity of various accident sequences to low initial surge tank air volumes has been examined in various analyses
(TR-797, TRA-ATR-1453, EDF-4953, EDF 5212, and TRA-ATR-1487). Most events do not show a strong sensitivity to low air
volume. TRA-ATR-1487 concluded the worst-case low initial air volume for minimum thermal-hydraulic margins during the

" design basis LOCA was 44 cubic feet for two PCP operation and 56 cubic feet for three PCP operation (i.e., well within the
anaylical range limits). The analyses in TR-787 and TRA-ATR-1453 examined surge tank air volumes between 15 cubic feet
and 65 cubic feet. EDF-4953 and EDF-5212 examined sensitivity of the loss of commercial power accident consequences to
low initial air volume down to 40 cubic feet. Fuel plate thermal-hydraulic margins were slightly reduced at smaller
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Facility or Activity: Advanced Test Reactor (ATR)
USQ Process No.: TRA-USQ-2004-385 Revision 1
Subject: ATR Surge Tank Level Instrument Limiting Control Settings

air volumes, however, the sensitivity was not strong and there were large margins to limits.

EDF-5614 documents an interim safety basis and TSR-186 changes, supporting reactor operation, pending full
resolution of three USQs. This EDF was prepared and submitted to DOE as an addendum to SAR-153. EDF-5614
(Section 2.2.2.3) evaluates the postulated LOCA with failure to shutoff one PCP, discussed in SAR Section
15.6.5.2, with respect to TRA-USQ-2004-396 and applies the revised EFIS actuation setpoint (17 psia to 28 psia) to
offset a 2-minute period of degraded EFIS flow. EDF-5614 commits to re-evaluatmg the interim control established
in TRA-USQ-2004-385 Revision 0, prior to loading irradiated fuel, since this control is potentially impacted (see
EDF-5614 Sections 2.2.2.3 and 3.1). This revision to TRA-USQ-2004-385 develops an additional interim control
associated with the increased uncertainty in the ATR surge tank level instruments.

Identify the applicable safety basis document(s) (i.e., DSA, SAR, BIO, TSRs OSRs):

Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004 Sectlon 15.6,
Decrease in Primary Coolant Inventory

Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Chapter 186,
Derivation of Technical Safety Requirements

Technical Safety Requirements for the Advanced Test Reactor, TSR-186, August 10, 2004

Polkinghorne, S. T., Analysis of ATR Small Break LOCA with Engineered Safety Feature to Automatically Trip
Primary Coolant Pumps, TRA-ATR-1487, July 29, 1999

Vetter, D. L., Controls for EFIS Pressure Setpoint, Surge Tank Level, and Primary Coolant Pump Engineered
Safety Feature for Loss of COolant Accident, TRA-ATR-1482, Revision 2, November 18, 2003 '

Atkinson, S. A., ATR Technical Specifications Accidents Sensitivity to Surge Tank Level, TR-797, March 12, 1976.
Pickar, M. S., ATR Surge Tank Level Uncertainty Analysis, Draft EDF-5090

Atkinson, 8. A., ATR Surge Tank Narrow Range Level Indication Uncertainty and Operating Limitiations to Prevent
Overpressure or Surge Tank Draining, TRA-ATR-1453, April 7, 1999

Vetter, D. L., ATR Primary Surge Tank (670-M-12) Level Accuracy Verification, EDF-4106, August 28, 2003
Erickson, P. A., Vortex Formation in the TRA-670-M-12 Surge Tank, EDF-4206, November 11, 2003

Lucas, D. S., A RELAP5/MOD3 Model for the Estimation of Air Pull-Through for a Draining Tank, EDF-4304,
November 18, 2003

Polkinghorne, S. T., Evaluation of Safety Limits for ATR Low Vessel Differential Pressure, EDF-5212, September
13, 2004

Polkinghorne, S. T., Reanalysis of Loss-of-Commercial Power Accident, EDF-4953, July 15, 2004
Sharp, G. L., Summary of Interim Safety Basis Supporting Advanced Test Reactor Operation Pending Full
Resolution of Unreviewed Safety Questions — TRA-USQ-2004-214 Revision 1, TRA-USQ-2004-396, and TRA-

USQ-2004-413, EDF-5614, March 2005. (This EDF was prepared as an addendum to the ATR SAR (SAR-153)
and submitted to DOE for approval March 20, 2005.)

PISA ASSESSMENT
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Facility or Activity: Advanced Test Reactor (ATR)
USQ Process No.: TRA-USQ-2004-385 Revision 1
Subject: ATR Surge Tank Level Instrument Limiting Control Settings

a. s there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?
A Yes [ No

b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters? .
B Yes No

c. s the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition)? R

Yes [ No
d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis? '

0 Yes K No

Provide an explanation of the assessment resuilt:

The application of the temperature difference over the limited span of the measurement rather than the entire length
of the reference leg is a potential inadequacy in the methodology used to derive the operating limit. The additional
uncertainty introduced by the potential temperature differences could result in plant operation outside of the
analytical limits derived in the safety basis.

G.L. Shap \Q%AQ&&:‘__Q_ 03/30/2005
USQ Evaluator U luator .. ’ Date
Print/Type Name _ ignature ]
B.P CLenears S JE Z o as
Nuclear Facility Manager Nuclear Fagcility Manager Date
Print/Type Name Signature

If the answer to ALL of the assessment questions above is No, file the completed form,

If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis
(PISA):
. Nuclear Facility Manager document actions (Section ll), including interim operating restrictions,
taken to place or maintain the facility in a safe condition. '
. Nuclear Facility Manager execute reporting process per MCP-190, for PISA.
USQ evaluator proceed to Section lll.

il. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION

At the time of discovery the ATR was in an extended outage to complete a core internals changeout. No immediate
action was necessary. Re-evaluation of the interim control also occurred during reactor shutdown.

The potential for operation with the initial air volume less than 40 cubic feet is not likely and compliance to ATR plant
protection criteria margins limits is not strongly dependent on the minimum air volume. The current operating limit
would limit the minimum air volume to 38 cubic feet even with the maximum error applied. Therefore, no interim action
is necessary to preclude the potential for low air volume.

The procedural operating range sets the surge tank water level to a minimum of 45% span (50% +5%). Applying the
worst-case instrument uncertainty of -24%, the minimum potential water level is 21%, which corresponds to a
maximum alr volume of 61 ft°. This is only slightly outside the analyzed maximum air volume of 60 ft°, and would have
limited impact on the resulting minimum surge tank water level. Therefore, the surge tank will not drain and an air
entraining vortex would not be expected to form during a LOCA with one primary coolant pump continuing to run.
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Facility or Activity: Advanced Test Reactor (ATR)
USQ Process No.: TRA-USQ-2004-385 Revision 1
Subject: ATR Surge Tank Level Instrument Limiting Control Settings

To ensure the consequences of a LOCA with one primary coolant pump continuing to run do not exceed analyzed
conditions, the minimum procedural operating range must be ensured by treating this limit as an interim TSR level
control. Therefore, the existing TSR 3.3.4 (Surge Tank Level) applicabilities, action statements, completion times, and
survelllance requirements for the surge tank water level, associated with a water level of S 28%, should be invoked for
a water level of < 45% of instrument span. The remaining TSR 3.3.4 applicabilities, actions, etc., assoclated with water
Ievels 2 73%, 2 10%, < 10%, and with instrument operability, are not affected and remain valid.

. DETERMINATION
Identify applicable section(s) of the safety basis document(s) (i.e., SAR, BIO, TSRs, OSRs).

Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Sectlon 15. 6
Decrease in Primary Coolant inventory

Upgraded Flnal Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004 Chapter 16,
Derivation of Technical Safety Requirements

Technical Safety Requirements for the Advanced Test Reactor, TSR-186, LCO 3.3 4, Surge Tank LevelAugust 10
2004

lla: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes [1 No X
Explain:
The issue under evaluation is an initial condition for the accident analyses. The state of this initial condition does
not impact the probability of occurrence of an accident evaluated in the safety basis.

2.  Could the PISA increase the consequences of an accldent previously evaluated in the safety basis?
Yes XI No [
Explain:
The analysis for a LOCA with a concurrent failure of the LOCA PCP shutoff system assumes the primary pump
output is not degraded by air drawn from the surge tank. Since there is an increased potential for air to be drawn
from the surge tank, the consequences of this event may be increased.

3.  Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes [XI No [
Expfain:
The additonal uncertainty introduces the potential for operating with more air in the surge tank than currentiy
analyzed. This potentially increases the probability that air may be drawn from the surge tank. Air from the surge
tank may cause a malfunction of the primary or emergency coolant pumps.
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Facility or Activity: Advanced Test Reactor {ATR)
USQ Process No.: TRA-USQ-2004-385 Revision 1

Subject: ATR Surge Tank Level Instrument Limiting Control Settings
4.  Could the PISA increase the consequences of a malfunction of equipment important to safety previously

tilb:

ilic:

Hid:

evaluated in the safety basis? Yes [] No [X
Explain: o
The change in the initial condition of the surge tank does not affect the consequences of a malfunction of

equipment important to safety.

POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE
Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes [J] No (X :

Explain: _

The change in the initial condition of the surge tank does not create the possibility of an accident of a different type
than previously evaluated. .

Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes [J No [X

Explain:
The change in the initial condition of the surge tank does not create the possibility of a malfunction of equipment of
a different type than previously evaluated.

POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY

Could the PISA reduce a margin of safety as defined in the safety basis? Yes No [J

Explain:

Since there is potential to operate outside of the analytical limits defined in the safety basis there is a potential
reduction in the margin of safety.

USQ DETERMINATION CONCLUSION

Based E?n the resE'mses to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes No

Explain:
Based on the above discussion the PISA does constitute an unreviewed safety question.

NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190.
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Facility or Activity: Advanced Test Reactor (ATR)
USQ Process No.: TRA-USQ-2004-385 Revision 1

Subject: ATR Surge Tank Level Instrument Limiting Control Settings
IV. APPROVAL/CONCURRENCE SIGNATURES
APPROVAL: p :
G. L. Sharp | M  03/30/2005
USQ Evaluator Evaluator - " . Date . -
Print/Type Name ‘ Slgnature
5 A L1 entenis {M; 5. Aa/bﬁ
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name  ° Signature
CONCURRENCE:

__A.P. Hoskins W ' 3-30-05
Independent Review Committee Chair Independent Review Committes Chair Date

Print/Type Name Signature







43161

= . : S lNLUSQPROCESS S ' N
B REASONAB_ILITY DETERMINATION/POTENTIAL INADEQUACY N
Use with LWP-18001 o THE SAFETY ANALYSIS (PISA) FORM - ' A
- (DO NOT USE FOR PROPOSED CHANGES) o ‘Page 1 of 3
Facility or Activity: NMIS
USQ Process No.: USQ-RTC-2008-086
Subject: ETR/GETR Control Rod Enrichment

Descnbe the New Information/Discovery:

L During review of an Engineering Design File (EDF) to support transfers of ETR/GETR ‘fuel elements from NMIS, it

was noted that the value reported in the. EDF for U-235 enrichment of the ETR/GETR control rods differed from the
value reported in the safety basis. The EDF reported an enrichment of 93%, however, Sectlon 6.3.2.2 of SAR-154
states that the ennchment is 35%.

LMITCO lntemal Report, lNEELIlNT—98-01028 “Criticality Safety Evaluatlon for the Nuclear Matenals lnspectlon
and Storage Building — for Non-ATR Fissile Material Only” is the criticality safety evaluation (CSE) referenced in

- SAR-154 for ETR/GETR fuel. Review of the CSE identified that it also reports that the ETR/GETR controls rods

have a U-235 enrichment of 35%; however the analys;s was completed using the U-235 loadlng of 520 g and 93%
enrichment of the standard elements

i Revnew of- Safeguards and Secunty records |nd|cate thatthe 230 g U-235 content of the’ ETRIGETR control rods

reported in the safety basis is accurate, but that the 35% enrichment is not. The enrichment of the ETR/IGETR
control rods is indeed 93%

identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc)

SAR-154, “Safety Analysis Report for the Nuclear Material Inspection and Storage (NMIS) Facility TRA-621."
TSR-1564, “Technical Safety Requirements for the Nuclear Material Inspection and Storage (NM!S) Facility
TRA-621."

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9)
Is it reasonable that the potential for an inadequate safety analysis e)usts based on the new mformatlon or
discovery described above? [] Yes [X No

If “Yes,” proceed to Sections II, lll, and IV. N

. If “No,” provide an explanation and basis for the reasonability determination.

Criticalities lnvolvmg ETR/GETR fuel in the NMIS facility are analyzed scenarios in the safety basis. The probability
of a criticality accident is maintained as extremely unlikely by administrative controls generated by the double
contingency analysis. The safety basis envelopes the handling of ETR/GETR control rods with the handling of
ETR/GETR elements because the control rods have a lower U-235 content (a correct assumption) and a supposed
lower enrichment (an erroneous assumption). U-235 content and enrichment of ETR/GETR fuel elements and
control rods which have been stored at the NMIS facility has been confirmed through review of the Safeguards and
Security inventory. Despite the identification of the higher enrichment for the control rods, the handllng of the

CET R/GETR control rods is still enveloped by the handling of the ETR/GETR elements.

Because the ETR/GETR control rods are enveloped by the ETR/GETR elements, the erroneous reporting of the
ETR/GETR control rod U-235 enrichment is not a potential for an inadequate safety analysis.

Anne K. McCartin / John C. Chapman ’Llll‘l)f)
USQ Evaluator U valuator : Date
Print/Type Name ' “Signature L{ /
Max M. Heberling /j/"l % 2’/ 1903
Nuclear Facility Manager " Nuclear Facility Manager ) Date
Print/Type Name : Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section II, lil, or'IV.

If the answer to the question above is “Yes," complete Section II, 1ll, and IV.
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Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2006-517

Subject: Uranium Powder Hazard

Describe the New Information/Discovery:

A recent project for the permanent removal of non-A TR fuel from NMIS is ongoing. It has prompted a review of the
inventory of powdered material that is stored in the NMIS to determine if it was within the safety basis to repackage -
and permanently remove the matenal from the facility. The quantity of material in some of the individual packages v
was Iarge enough to questlon the validity of the hazard evaluation of powders in the SAR.

" Identify the applicable safety basis document(s) (e.g.. DSA, SAR, BIO, TSRs, etc. ):
SAR-154, “Safety Analysis Report for the Nuclear Materials Inspection and Storage Facility”
TSR-154, “Nuclear Material Inspection and Storage Facility (NMIS) TRA-621"

L PISA ASSESSMENT
a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?
I:I Yes [X] No

b, Istherea potentlal dlscrepancy between the: safety basis assumptlons prows:ons or condmons in the
accident analysis and the facility operation or parameters?

K Yes [ No

c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition)’?

1 Yes No
d. Has an actual or postulated operational event orincident revealed a potential madequacy in the safety
basis?
[ Yes X No
e. s this an activity or condition not analyzed in the existing safety basis?
dYes XK No

Provide an explanation of the assessment resuit:

(a) No, the methodology prescnbed for hazard evaluation is d:scussed in DOE standards and company guide
* [NS 18104] and includes using a qualitative evaluation. In this SAR, a qualitative analysis was completed v
as allowed and is discussed in sections 3.3.2.3.6 and 3.3.2.3.8.

(b) Yes, the assumptions used to complete the quahtat:ve hazard analysis seemed to be based on several”
premises that may not be valid. First although there is claim that some of the fuel is in powdered form
[section 3.3.2.1.2] there is no quantitative assessment of the facility powder inventory in section 3.3.2.1 as
listed on Table 3-7 of the SAR. The assumption inferred is that the other fuel types will be enveloping in
the hazard evaluation. Section 3.3.2.3.4 states that “...radiotoxic properties of uranium were considered to
be enveloping due to the high enrichment of the uranium, and thus the chemical toxicity of uranium was
not analyzed.” This seems to be based on the assumption that none of the packages contain more than
300 grams of uranium [ID-LITC-TRA-1999-0010] as well as being highly enriched. The current inventory
does not support these inferences. Based on the recent available inventory masses of the powder
packages range from 22 to 3355 grams of total uranium and enrichment varies from 1.8% to 23.7%.

(c) No, there is no difference in the physical condition of the facility from that described in the safety basis.

(d) No, event directly precipitated an inadequacy in the safety basis.

(e) No, the hazard of storing and handling of powders has been analyzed in the safety basis albeit
qualitatively.

: /
. C Satterwhite (14t Wik G 7/24/2006
USQ Evaluator USQ Evaluator Date
Print/Type Name %g % 7/ /
B Clements ;0 %74/’ (e < 6
Nuclear Facility Manager Nuclear Facllity Manager Date

_Print/Type Name Signature
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Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2006-51 7

Subject: Uranium Powder Hazard

If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section I,
I, or v,

if the answer to any one of the assessment questions is Yes, there is a potentially inadéqqate safety analysis

C(PISA): .

* . Nuclear Facility Manager document actions (Section II), including interim operating restrictions, -
- taken to place or maintain the facility in a safe condition. - AT R '
. ® . Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA.
USQ evaluator proceed to Section lII. '

DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS '

No immediate action was necessary since all powders are in approved ‘storage and thus the facilily is already in a

.- safe condition. To maintain the facility in a safe condition it is necessary prohibit the removal of all powders from -

approved storage uniess the folldwing conditions are met. The selection of interim controls includes:
Uranium powders are prohibited in the clean room. '

Uranium powders may not be taken from approved storage without procedures which implement the appropriate
level of approved controls and the emergency management plan containing the appropriate Emergency Response
Planning Guidelines [ERPGs] for the facility. This does not preclude removing unopened drums from the facility.

C Satterwhite . 0 MW § 7/24/2006
Safety Analyst Safety Analyst Date
Print/Type Name Wi?@ . )
B Clements s / LS5, Z{ 7/4'74%
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature

Is independent technical review required? Yes [ ] No

<
Nuclear Facility Manager
Signature or Initials

na:

Independent Reviewer Independent Reviewer Date
Print/Type Name Signature

DETERMINATION

Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.).

SAR-154 sections 3.3.2:1.2, 3.3.2.3.4, 3.3.2.3.6 and 3.3.2.3.8.

SAR-154 Chapter 6A ’ ‘

TSR 5.154.1 .

ID-LITC-TRA-1999-0010, “ Review of Nuclear Material Inspection and Storage (NMIS) Facility SAR Results in
Positive USQ Concerning Uranium Powder Handling”

POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes 1 No

Explain:

The probability of an accident is within the bounds of the previously evaluated accidents. Therefore there is no

impact on the occurrence of a drop accident postulated in a facility DSA so the probability of occurrence of
accidents is not changed. -
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Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2006-517

Subject: Uranium Powder Hazard

2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes XI No [
Explain:
The consequences resulting from the qualitative evaluation in the SAR for powder handling accidents is “low”. A
reevaluation of consequenses using the methodology of comparing a calculated room airborn concentration against
the ERPG limits results in a consequence of ‘high”. Thus there is impact on the consequence of the drop accident
postulated in a facility DSA.

3. Could the PiSA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes [] No [X
Explain:
The proposed changes do not impact any equipment important to safety.

4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes [] No X
Explain:
The proposed changes do not impact any equipment important fo safety.

Hib: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE

5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes [] No
Explain:
The methodology for the development of accident scenarios in the facilily safety bases is not impacted by the new
information. Therefors, the possibility of an accident is not changed.

6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes [[] No

Explain:
The proposed changes do not impact any equipment important to safety.

HHic: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY
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Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2006-517

Subject: Uranium Powder Hazard

7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes [ No []
Explain:

The evaluations completed in the facilty safely basis to support the derivation of safety controls for powder handling
are impacted. Therefore, the margin of safety is effected.

Ilid: USQ DETERMINATION CONCLUSION

8. Based on the responses to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes No [] ’

Explain:
This does constitute an unreviewed safety question since the consequences of the drop accident are changed.

NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or
AWP-3.1.

IV. APPROVAL/CONCURRENCE SIGNATURES

APPROVAL.:
C Satterwhite CL ety e 7/24/2006
USQ Evaluator USQ Evaluator Date
Print/Type Name k{’ D ignsture /?{ 7
B Clements d f ? 1275 LA~ 7 %6
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature
CONCURRENCE:

)

A Hoskins AZM_@%@LM /-XY-08
Independent Review Committee Chair Independent Reviéw mittee Chair Date

Print/Type Name Signature
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| Facility or Activity: Advanced Test Reactor
USQ Process No.: RTC-USQ-2007-103
Subject: TRA-634 Hazard Categorization With and Without Temporary Experiment Storage

Describe the New Information/Discovery:

. EDF TRA-1554 Revision 3 (May 2001) categonzes TRA-634 as a Radiological - . Low faclllty (l e., Less than Hazard
- Category 3 (LTHC3)), excluding experiment casks and temporary ATR experiment storage (T: RA-1554 Rev.3,: . .-

- TRA-99012). As part of the ATR Upgraded Final Safety Analysis Report (SAR-153) 2002 annual update temporary '
. experiment storage in TRA-634 was incorporated into the ATR safety basis. The ATR safety basis, however, only
- addresses hazards and control of TRA-634 related to temporary experiment storage. SAR-153 Section 9.5.4 states
that "“TRA-634, other than during the time this facility is being used to store experiments, is not within the scope of
the UFSAR.” Hence, when an experiment is stored in TRA-634 the safety basis in Section 9.5.4 govems use and

control of this building. When no experiment is present, use of TRA-634 is considered as a non-nuclear facility
' (LTHCS) based onits categorlzatlon in EDF 1554 Rev. 3 ‘and has:-been managed and used by ATR Operatuons

LWP 18005 |dent|f|es INL LTHC3 facnhtles, facmty managers, and Ilsts documents supportlng the facmty
classification. Although TRA-634 is excluded from the ATR SAR when not storing experiments, it is not identified in
LWP-18005 as a LTHC3 facility. Hence, identification of the facility manager and hazard classification documents
are not maintained by LWP-18005. A review of the prior source term determination documented in TRA-99012
concluded that the prior total TRA-634 inventory of radioactive material was approximately 6% of the Hazard
Category 3 threshold criteria.

References:

» TRA-1554 Revision 3 "Review of the Test Reactor Area (TRA) Facilities to Identify the Hazard Categonzatlon
) in Accordance with Department of Energy (DOE) Orders and Notices," June 2001.

o TRA-99012, "TRA-634 Facility Hazards Characterization," March 2000.

« LWP-18005 Revision 1, "INL LTHC3 Radiological Facilities and Facility Managers," effective date 11/16/2006.

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-153 "Upgrade Final Safety Analysis Report for the Advanced Test Reactor"
TSR-186 "Technical Safety Requirements for the Advanced Test Reactor”

Il. = PISA ASSESSMENT
a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basns?

O Yes X No

b. Is there a potential discrepancy between the safety basis assumptions, provisions, or. conditions, inthe
: accident analysis and the facility operation or parameters? '

O Yes X No
c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition)?
[0 Yes [X No
d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safetyv
©  basis?
O Yes No

8. s this an activity or condition not analyzed in the existing safety basis?
J Yes - No
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Facility or Activity: Advanced Test Reactor
USQ Process No.: RTC-USQ-2007-103
Subject: TRA-634 Hazard Categorization With and Without Temporary Experiment Storage

Provide an explanation of the assessment resuit:

The nuclear facility safety basis for temporary storage of ATR experiments in building TRA-634 is included in
SAR-153. The analyses and evaluations for experiment storage are also very likely to remain conservative even
considering conditions associated with non-experiment storage (the bounding analysis for radiological release from
an experiment failure is very conservative). The safety basis in SAR-153 was reviewed and approved by the DOE,
and the requirements of the safety basis have been implemented in facility procedures. DOP-4.8.74 controls
experiment movement and storage in TRA-634. The frequency of cask storage in TRA-634 assumed in the safety
basis analysis is conservative compared to actual storage.

The safety basis for TRA-634 does not directly address conditions when no experiment is being stored. Also, use
of TRA-634 for non-experiment hazardous material storage, including radiological material, has not been rigorously
‘controlled. However, the mission of the TRA-634 storage facility has not significantly changed since preparation of
the radiological source term determination (TRA-99012) and the facility hazard categorization (EDF-1554). ATR
Operations conducted a walkthrough of TRA-634 and compared existing items stored in the building with those
previously included in the radiological source term determination. The walkthrough confirmed that currently stored

" items are similar to those that were present at the time the TRA-99012 determination was prepared and, therefore,
the existing radiological inventory would be of the same order of magnitude. Since the radioactive material
inventory in TRA-99012 represents approximately 6% of the Hazard Category 3 threshold criteria, it is highly
unlikely that the criteria are currently challenged.

Because the nuclear facility safety basis is conservative and not significantly impacted by the lack of a clear
tracking of the LTHC3 radiological inventory stored in TRA-634, there is no challenge to the nuclear facility safety
basis in SAR-153. Furthermore, it is highly unlikely that the non-experiment radioactive material inventory currently
stored in TRA-634 challenges the Hazard Category 3 threshold criteria. Therefore, this concern is not a PISA.

The safety basis for TRA-634, however, does not acknowledge it as a LTHC3 facility when no experiment is being
stored. This represents a gap in management of this building for non-experiment storage that needs to be
resolved. ATR Operations is in the process of updating the inventory of TRA-634. Management of this building will
also likely be resolved by incorporating full time use of TRA-634 for storage into the ATR safety basis.

G. L. Sharp - (\ Z/QIZJQ'?
USQ Evaluator Evaluator v { Date
Print/Type Name «Q Slgnature
M. B. McDonough K P! I ‘g / ‘1607
Nuclear Facitity Manager Nuclear Faclr:ty‘Manager ' Date
Print/Type Name _ Signature
If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section I,
I, or iV.
If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis

(PISA):
S | Nuclear Facility Manager document actions (Section ), including interim operating restnctlons
taken to place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA.

. USQ evaluator proceed to Section Hi.

. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS
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Facility or Activity: ATR
USQ Process No.: RTC-USQ-2007-165
Subject: ATR Effective Plate Powers (EPP) used in the Safety Basis Analysis

Describe the New Information/Discovery:

During a review of the methodology used to derive safety basis power density limits from fuel element effective

-plate power (EPP), it was observed that the analysis in the safety basis assumed a core composed of all 7F -
~_elements. In reality, some non-7F elements (YA) are used in a typical ATR fuel Ioadmg The: YA element d:ffers :

from the 7F elment in that the YA element has a non-fueled plate 19. Because of this difference, there would be a

corresponding difference in power densnty for a given core power if YA elements are used in conjunction with 7F

" elements-instedd of all 7F elements. The concern was raised that the difference in power densaty mlght result in the
safety basis power densuty limits being non-conservative.

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):
SAR-1 53 Upgraded Final Safety Analys15 Report for the Advanced Test Reactor Revision 20, September 26, 2006

TSR- 186 Technical Safety Requnrements for the Advanced Test Reactor Revusmn 16, June 13 2006

I.  PISA ASSESSMENT

a. Isthere a potential madequacy in the analytical methodology and/or tools used in the safety basis?
1 Yes [ No .

b. Is there a potential discrepancy between the safety basis assumptions, provisions, or condmons in the
accident analysis and the facility operatlon or parameters?

0 ves X No v
¢. s the actual physical condition of the facility different than as described in the safety basis (discrepant as-
" found condition)? -
d vyes X No
d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis? :
0 yes X No ’
e. s this an activity or condition not analyzed in the exnstmg safety basis?
[0 Yes [ No

Provide an explanation of the assessment resuilt: ’
EPPs used for input into the safety basis analysis are genetered from PDQ-7. PDQ-7 is a 2-dimensional diffusion
computer code used to evaluate various ATR physics parameters during a proposed reactor operating cycle. PDQ
accounts for differences in fuel density resulting from the use of various mixes of 7F and YA elements. PDQ
scoping calcuations were performed using the current cycle information to derive EPPs for both-an all 7F fuel
element loading and a mixed loading of 7F and YA elements. The resuits indicated that the EPPs for the mixed
loading were higher than for the all 7F elment loading. This is conservative, since these EPPs are closer to safety
basis EPP limits. Therefore, a mixed core loading would be limited by the safety basis EPP limits before an all 7F

element core loading.
A.W. LaPorta % - J&/y?

USQ Evaluator USsQ Evallator Date
Print/Type Name ~a ‘ %m ;
M, R JoNo oG U . A /A ) inHﬂ
Nuclear Facility Manager Nuclear Facility Manager! ' Date
Print/Type Name Signature

If the answaer to ALL of the assessment questtons above is No, file the completed form. Do not complete Sectlon ll
1, or IV.
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Facility or Activity: ATR
USQ Process No.: RTC-USQ-2007-354
Subject: ATR Primary Coolant System Pipe Supports

Describe the New Information/Discovery:

INL Subcontractor MPR performed a walkdown of the ATR Primary Coolant System (PCS) (December 11-14,
2006) and identified differences between the piping supports included in internal technical report RE—A—79-011
“ATR Primary Coolant System Piping Design Analysis,” January 22, 1979, and the as-found conditions. The
differences were reported in a MPR Trip Report dated December 28, 2006 and a MPR Telecon Memorandum -
dated February 26, 2007.

MPR identified additional supports which were not included in RE-A-79-011, and other supports which were located
a few feet from the location given in RE-A-79-011. The MPR Trip Report includes red line mark up drawings which
provide additional information regarding support locations, dimensions, conﬁguratlons -etc. These red Ime mark
‘ups alded in the’ developmem of the MPR computer models. '

"‘The only exrstmg drawnngs of the ATR PCS whlch show prpe supports are 120925 120926 120927 1 20928
120932, 120935, and 120936. Pipe supports are not shown on the ATR spoolplece drawmgs or the ATR Inservice
- Inspection (ISI) weld drawings.

The following additional supports were identified by MPR during their walkdowns:

a. Line 1-45 which connects the PCS Surge Tank 670-M-12 to line 1-13 has two supports instead of one as
indicated in RE-A-79-011. These supports are not shown on any PCS drawing. RE-A-79-011 concludes the piping
and one support satisfy the design requirements of the code. There is no record of modifications to the pipe :
supports on line 1-45.

b. Line 1-42 the Bypass Demineralizer Supply has an extra support which was installed at Node 9 in 2004 using
FCF-7.4.1.4-10/7406. This support is outside the radiographic boundary.

c. Line 1-40 has an additional horizontal support to the wall. -

d. Line 1-17 has an additional PR-6 vertical support which is only loaded when the primary coolant is drained out of
line 1-17.

e. Line 1-43 has an additional horizontal support that is not shown in RE-A-79-011.
f. Line 1-44 rigid hanger RH-16 is located a few feet and around-an elbow from the location shown in RE-A-79-011.

g. Line 1-46 has rigid hanger RH-22 near the location where line 1-44 T's into line 1-46 instead of being located on
line 1-44. A

h. Line 1-47 PS-10 is located closer to the elbow than lndlcated in RE-A-79-011.
i. Line 1-136 connects to Line 1-46, but is not shown on the piping isometric in RE-A-79-011.
j- The eight mechanical snubbers (MS-1 through MS-8) are ot shown in RE-A-79-011.

k. The discharge line of the four primary coolant pumps (lines 1-22, 1-23, 1-24, and 1-25) each have an additional
pair of spring hangers (SH-5A and SH-SB) that are not shown i in RE-A-79-011. :

There is no record of any modifications performed on any of these pipe supports (except for the one new support
. on line 1-42). These supports are in addition to the pipe supports which were included in the PCS model used in
RE-A-79-011.

There is one Engineering Design File EDF TRA-ATR-844 which was generated in response to Non-Conformance
Report NCR M2021, which identified missing supports on PCS lines 1-41, 1-42, and 1-47. MPR did not identify any
missing supports, only extra supports.

The modeling and analyses of the ATR PCS to the new seismic design criteria being performed by MPR is not
- within the scope of the current seismic upgrade plan (PLN-588). The inputs and methodologies being used by
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101172005 " POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM
Use with LWP-18001 (DO NOT USE FOR PROPOSED CHANGES) Page 2 of 6

Facility or Activity: ATR
USQ Process No.: RTC-USQ-2007-354
Subject: ATR Primary Coolant System Pipe Supports

MPR are consistent with the scope of PLN-588. The ultimate goal of PLN-588 is to re-evaluate all of the safety-
related structures, systems, and components (SSCs) in ATR to the new seismic design criteria.

~ Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):
Advanced Test Reactor (ATR) Upgraded Final Safety Analysis Report (UFSAR)(SAR-153)

Technical Safety Requirements (TSR) for the ATR (TSR-186)
R. F. Davidson, “ATR Primary Coolant System Piping Design Analysis,” RE-A-79-011, January 22, 1979

RTC NPH Assessment Plan (PLN-588)

I PISA ASSESSMENT
a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?
[0 Yyes [X No

b. - Is there a potential discrepancy between the safety basis assumptioris-, provisions, or conditions, in the
.accident analysis and the facility operation or parameters?
J Yes No

c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition)?

[0 Yes X No
d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis?
O Yes [X No
e. Is this an activity or condition not analyzed in the existing safety basis?
[J Yes X No

Provide an explanation of the assessment resuit:

The currently accepted seismic evaluation for the ATR PCS is RE-A-79-011. The ATR Safe Shutdown Earthquake
(SSE) seismic design criteria has changed several times since RE-A-79-011 was released in 1979, yet the seismic
evaluation of RE-A-79-011 has been considered bounding for the various seismic design criteria since 1979.

The ATR SSCs are being re-evaluated to the new seismic design criteria based on the scope, schedule, and
funding as prescribed in PLN-588. The ATR PCS will be re-evaluated when funding and scope are available to
complete the analysis. Until that time, RE-A-79-011 is the currently approved seismic analysis of the ATR PCS as
referenced in the ATR authorization bases documents (SAR-153).

Many of the stipports that were not included in RE-A-79-011 are installed at locations that are outside the
radiographic boundary, upstream of check valves which would be shut following a seismic event, and on 6-inch and
smaller piping. RE-A-79-011 evaluated the PCS without these additional piping supports. MPR has sent out the
first version of their PCS piping analyses for review and comment with the as-built piping supports. The MPR
analyses did not identify any unacceptable piping stresses or displacements with these additional supports included

in the model.
#/rfo1 / Y)o7

ate

—.0.Geowse | 41 SL(NQ
USQlEvaluator ; USQ Evalbator
Print/Type Name L. Signature
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12008 POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM
Use with LWP-18001 (DO NOT USE FOR PROPOSED CHANGES) Page 3 of 6

Facility or Activity: ATR
USQ Process No.: RTC-USQ-2007-354

Subject: ATR Primary Coolant System Pipe Supports
8P Clemasts S g I Htr
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature

Iif the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section 1l t
I, or iV,

If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis
(PISA): ‘
. Nuclear Facility Manager document actions (Section I), including interim operating restrictions,
taken to place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA.
USQ evaluator proceed to Section Il

DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS

Safety Analyst Safety Analyst Date
Print/Type Name Signature

Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name . Signature

Is independent technical review required? Yes [] No []

Nuclear Facility Manager
Signature or Initials
Independent Reviewer Independent Reviewer Date
Print/Type Name Signature
DETERMINATION

Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSR, etc.).

POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS
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03MS200T. REASONABILITY DETERMINATION/POTENTIAL INADEQUAGY IN
Usewith LWP-18001 . . . THE SAFETY ANALYSIS (PISA) FORM A T
' ' " (DO NOT USE FOR PROPOSED CHANGES) ’ " Page % :
. $1i3/07
Facility or Activity: _ NMIS
USQ Process No.: RTC-USQ-2007-582
Subject: ETR Stack Drop Analys'is

Describe the New Information/Discovery:

The ahalysis for.the stack drop done in EDF-5715, “Ground Shock Estimations for the Exploéive Demolition of the ~
ETR Waste Gas Stack” applied inappropriate frequenicies for the calculation of PPV for the NMIS facility. it also did
- not apply a PPV to the damage criteria for the ground motion from the impact of the stack topple to the facility.

ldéntify the applicable safety bésis ddcument(s;) (e. g., DSA, SAR, BIO, TSRs; etc.):

SAR-154, ‘Safety'AnaIysis Report for the Nuclear Materials Inspection and Storage Facility”
TSR-154, “Nuclear Material Inspection and Storage Facility (NMIS) TRA-621"

. REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9) S e e
* Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [] Yes [ No ' '

If“Yes,” proceed to Sections Il Ill, and IV.
If “No,” provide an explanation and basis for the reasonability determination.

The evaluation in EDF-5715 considered two aspects of the ETR stack drop. First aspect was the consequences of
the shock wave from the explosion of the charges used to topple the stack. There are no issues with this portion of

. the analysis. The second aspect was the consequence of the ground motion from the impact of the stack when
toppled. The analysis approach was to determine a PPV that corresponded to the ATR seismic trigger level [0.01 g}
that would shut down the reactor due to an earthquake. This is the same criterion [ATR seismic trip at 0.01 g] that is
used at NMIS to determine the necessity of complying with TSR inspection requirements of safety significant
equipment after an earthquake. The ATR based PPVs calculated in the analysis indicate that the seismic trip at
ATR will initiate at PPVs of 0.25 inches/second or below. However it does not simultaneously indicate that the trip
will occur prior to reaching a PPV of 0.25 inches/second at NMIS. The ATR‘PPVs were calculated assuming a
frequency of 2.5 Herlz. They were calculated for the three distances listed below. o

Distance from the ETR stack [feet] | PPV [inches/second]
60 1
225 0.5

1 660 ' ' 0.25

The NMIS facility is approximately 458 feet from the stack and using the same frequency a corresponding PPV can
be extrapolated as 0.295 inches/second. To calculate the PPV for the NMIS facility a frequency based on the
building structure or soil characteristics would have been more appropriate. Using the frequency for the area soil
characteristics [12 Hertz] a NMIS PPV of 0.051 inches/second results. The PPV value corresponding to NMIS ,
should have been calculated and compared to building damage criteria in applicable sources such as the following
documents: ' :

» MIL-HDBK-1007/3, Department Of Defense, Handbook Soil Dynamics and Special Design Aspects, 15 November
1997. ]

 Sedovic, Bulletin of the Association for Preservation Technology, Vol. 16, No. 3/ 4, National Park Service {1984),
pp. 52-61, “Assessing the Effect of Vibrations on Historic Buildings.” )

» Mayne, Paul W., “Ground Vibrations During Dynamic Compaction,” Vibration Problems in Geotechnical
Engineering, Proceedings of a Symposium by the Geotechnical Engineering Div. in conjunction with the ASCE
Convention in Detroit, Mich., Oct. 22, 1985, ASCE, 0-87262-492-7, 1985

From these documents it can be determined that a predicted PPV below 0.25 inches/second indicates that building

damage will not occur from ground motion due to the impact of the stack topple. EDF-5715 did not make this

comparison when caiculating the PPV corresponding with the ATR seismic trip. The NMIS extrapolated value of -

0.295 inches/second using the ATR frequency does not meet the damage criteria of 0.25 inches/second. However

EDF-5715 also states that measurements of similar stack drops have indicated that predicted values are 50%
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Use with LWP-18001 THE SAFETY ANALYSIS (PISA) FORM

- (DO NOT USE FOR PROPOSED CHANGES) ' Page 2 of é :
Facility or Activity: NMIS - Y3 le
USQ Process No.: RTC-USQ-2007-582
Subject: ETR Stack Drop Analysis

greater than actual values giving a predicted value of 0.148 inches/second for NMIS. This is verified by the
measured values of the ETR stack drop listed in VDR 114029, CDI-#1-05-903, “TRA 753 Exhaust Stack Demolition
/ #24880-111637,” Controlled Demolition Inc., 2737 Merryman’s Mill Road, Maryland, March 30, 2005. At 437 feet
the measured PPV value was 0.135 inches/second. Although not demonstrated in the original EDF this information
indicates that a predicted PPV value for NMIS would have indicated that no damage would have occurred prior to
the ATR seismic trip. The modified extrapolated value, the measured value and the value using the soil frequency
are all less than 0.25 inches/second PPV. It can be concluded that there is no PISA even though the original

analysis was limited by not extending the discussion further to demonstrate the full impact on the NMIS facility.
C. Satterwhite p IX 173 tto\w\ﬁ:ﬁ . August 8, 2007
USQ Evaluator ~ USQ Evaluator ~ Date
Print/Type Name ‘ ignature . '
, , _ B ,
M. Heberling \% QZ@J&-‘ q E-13-07
Nuclear Facility Manager “ " Nuclear Facility Manager Date
Print/Type Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section II, lil, or IV.
If the answer to the question above is “Yes,” complete Section I, lil, and IV.
I.  PISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation. :

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
. Qualified USQ evaluator proceed to Section .

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

Safety Analyst Safety Analyst Date
Print/Type Name Signature

Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature

Is independent technical review required? Yes [] No [

Nuclear Facility Manager
Signature or Initials

Independent Reviewer ' Independent Reviewer Date
Print/Type Name i Signature

. USQ DETERMINATION
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.)
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[/1%a07 . REASONABILITY DETERMINATION/POTENTIAL INADEQUACY IN

- Use with LWP-18001 . = THE SAFETY ANALYSIS (PISA) FORM

(DO NOT USE FOR PROPOSED CHANGES) ~ ~ page 1 of 3

Facility or Activity: ATRC
USQ Process No.: RTC-USQ-2007-613

Subject: Voltage Monitor Time Response

‘Reconstitution effort may be documented per SP-10.2.4.9)

Describe the New Information/Discovery:

‘A systems assessment by DOE noted that the system design description [SDD-70. 7. 2], “Advanced Test Reacfor
-Critical Facility (ATRC) Reactor Shutdown System” [Table 1.5] listed a response time as a performance’

requirement for the voltage monitor subsystem. The facility safety basis requires that the instrument be operable for
reactor operation. TSR surveillance [4.192.2.1.7(4)] ensures instrument operability and is implemented by MP-
11.25, “ATRC Voltage Monitor Subsystem Checks”. MP-11.25 does not verify a response time. .

Identify the applicable safety basis document(s) (e. g., DSA, SAR, 8IO, TSRs, etc.):

SAR-192, “Safety Analysis Report for the Advanced Test Reactor Critical Facility”

TSR-192, “Technical Safety Requirements for the Advanced Test Reactor Critical Facility” = :
REASON-ABILITY;DETER_MINATION~(ReasonabiI_ity.determination__s made as part of the ATR Design Basis
‘Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [] Yes [X] No

If “Yes,” proceed to Sections I, i, and V. '

If “No,” provide an explanation and basis for the reasonability determination. -

The voltage monitoring subsystem as a safety significant SSC monitors the voltage supplied to the RSS. Per the facility safety
basis, the functional requirement of the subsystem is to provide a scram signal any time voltage supplied to the RSS
is outside of a specific range hence the instrument must be operable for reactor operation.’ Operability is
demonstrated successful completion of MP-11.25. The steps in the procedure require verification that the safety
rods do indeed drop for both low and high out of range voltages. This demonstrates that the functional requirement
is successfully met and the instrument is meeting its intended safety function. This also satisfies compliance with
the surveillance requirement and the LCO for operability. There are no specific instrument parameters delineated in
the LCO [3.192.2.1] since the voltage monitor is not analyzed as a part in any of the facility accident scenarios.
Thus time response of this instrument is not a parameter that is relied on as a safety function by the safety basis.
The function of the instrument is to limit the time that the RSS is supplied power outside the design parameters and
helps insure the reliability of the system. The trip of the voltage monitor initiates a slow scram [RE-P-83-003] or a
mechanical scram by the cut out of the magnet current to the safety rods. This scram versus the fast scram
[electronic reduction of magnet current] is not subject to the maximum safety rod release and drop time limits
rendering the time response requirement of the voltage monitor needless in terms of its safety function. The safety
analysis assumes only that a scram will occur thus the lack of specifying a time response for this instrument in the
safety basis is not a potential for an inadequate safety analysis. :

C. Satterwhite | / Maf(ﬁwgé August 28, 2007

USQ Evaluator ~ " USQ Evaluator Date
PrintType Name ;’%mt ‘ v 57"
E. Schuebert or B. Clements Z/ﬁ /97;42 2 X/ﬂ /
Nuclear Facility Manager . NuclearFacility Manager Date ’
Print/Type Name . Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section 1, Iit, or IV.
If the answer to the question above is “Yes,” complete Section I, I}, and IV.
PISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation. v
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| 01507 REASONABILITY DETERMINATION/POTENTIAL INADEQUACY IN
* Use.with LWP-18001 - . THE SAFETY ANALYSIS (PISA) FORM. : .
S ‘ (DO NOT USE FOR PROPOSED CHANGES) . " Page 10f3
Facility or Activity: ATRC
USQ Process No.: RTC-USQ-2007-614
Subject: Manual Scram Time Response Verification

Describe the New Information/Discovery:

‘A systems assessment by DOE noted that SAR-192 [chapter 9] discussed a verification of the time response of the
manual scram system and stated that this parameter should have been carried forth and incorporated into the -
surveillance specification of LCO 3.192.2.1 “RSS Instrumentation”. ’ - : o '

Identify the applicable safety basis document(s) {e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-192, “Safety Analysis Report for the Advanced Test Reactor Critical Facility”
TSR-192, “Technical Safety Requirements for the Advanced Test Reactor Critical Facilty” :
I .REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
e Reconstitution effort may be documented per SP-10.2.4.9) - S A : o
' - Isitreasonable that the potential for an inadequate safety analysis exists based on the new information-or
discovery described above? [ Yes No - '

If “Yes,” proceed to Sections II, Ill, and IV.

If “No,” provide an explanation and basis for the reasonability determination.

The manual scram subsystem as a safety significant SSC provides the capability to the operator to trip the reactor.
Per the facility safety basis, the functional requirement of the subsystem is fo provide a scram any time the
operators determine a manual scram is needed hence the instrument must be operable for reactor operation.
Operability is demonstrated by the successful compietion of MP-11.15 “Manual Scram Subsystem Functional Test”
This procedure requires verification that safety rods drop when the system is activated. Successful completion of
this procedure demonstrates that the functional requirement is met and the instrument is meeting its intended
safety function. This also satisfies compliance with the surveillance requirement and the LCO for operability. There
are no specific instrument parameters delineated in the LCO [3.192.2.1 ] since the only functional requirement of the
subsystem is to provide a scram. Thus time response of this instrument is not a functional requirement and does
not need to be incorporated into the surveillance specification of LCO 3.192.2.1 “RSS Instrumentation”.

_ The manual scram along with the other RSS subsystems are refied upon in the safety analysis to ensure mitigation
of reactivity transients. The manual scram subsystem is not credited in the safely analysis for providing primary
reactor shutdown control. This subsystem aflows operator intervention when automatic safety systems do not
produce expected reactor conditions. Time respanse of the system is parf.of its overall reliability and verification of
the response time of the manual scram is discussed in the SAR and as such has been designated as a SAR
commitment. This SAR commitment is verified in MP-11.16 “Manual Scram Subsystem Response Time
Measurements”. )

Time response is not a performance paramster derived from accident analyses, so it is not included in the LCO. For
the functional requirement of this system, the safety analysis assumes only that a scram will occur thus the lack of
specifying a lime response as a TSR control is not a potential for an inadequate safety analysis.

C. Satterwhite . : . August 28, 2007
USQ Evaluator S USQ Evaluator . ; Date
: Print/Type Name _ iy 7 - ;-
# /s v y
E. Schuebert or B. Clements % 2278 Z //257/ a 7
Nuclear Facility Manager Nuclear Faclity Manager Date
Print/Type Name . Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section I, Il or IV.
If the answer to the question above is “Yes,” complete Section i, I, and IV.
. PISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
_ Provide an explanation. . :
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Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2007-843
Subject: Hazardous Material Inventory at NMIS

Describe the New Information/Discovery:
A recent assessment (IAS071289) was performed in an effort to validate certain assumptions in the facility safety
analysis reports for several ATR Programs. nuclear facilities. Included in that assessment was the verification of
statements regarding the quantity of hazardous materials currently located in the Nuclear Materials Inspection and
Storage (NMIS) Facility TRA-621. The results of that assessment determined that the quantities of cadmium and
lead used in the hazard and accident analysis to determine the consequences of a lead and/or cadmium release as
the result of a fire could not be validated. The consequence analysis engineering design file (EDF) referenced in
Chapter 3 of SAR-154 states the amount of releasable material used in the calculation, but does not provide the
documenation of the calculation or state all the assumptions used to arrive at the results. Safety analysts
performing the assessment could. not duplicate the EDF values using the information from facility drawings. The
assessment makes the recommendation that a new analysis which calculates the amount of cadmium and lead

. available for release during a fire and documents all assumptions be completed.
Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-154, "Safety Analysis Report for the Nuclear Material Inspection and Storage (NMIS) Facility TRA-621."
TSR-154, "Technical Safety Requirements for the Nuclear Material Inspection and Storage (NMIS) Facility
TRA-621."

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9)
Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [X Yes [J No

If “Yes,” proceed to Sections Ii, Ili, and IV.
If “No,” provide an explanation and basis for the reasonability determination.

USQ Evaluator USQ Evaluator Date
Print/Type Name Signature
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature
if the answer to the question above is “No,” file the completed form. Do not complete Section II, 1li, or IV.

If the answer to the question above is “Yes,” complete Section |i, lll, and IV.
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Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2007-843

Subject: Hazardous Material Inventory at NMIS

IIl.  PISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

EDF TRA-NMIS-1171, "Consequence Analysis Calculations For Cadmium And Lead Releases During A NMIS
Fire" provides the calculation for hazardous material release due to a facility fire; however, the quantities of
cadmium and lead used in the analysis may not be valid. The EDF states the amount of releasable material, but
does not document the calculation or state the assumptions used to arrive at the values. In the recent assessment,
safety analysts performing calculations based on information in facility drawings in order to verify the releasible
inventory of both could not duplicate the the EDF values.

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
° Qualified USQ evaluator proceed to Section Ill.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

The lead incorporated inside some of the facility walls and the cadmium contained within the structure of the fuel
storage racks are passive design features. Hazardous material release of both would be possible from a major
facility fire. Lead bricks used as shielding are not considered to be a form that is readily releasable in a fire. TSR
level controls already require that the halon fire suppression system be operable when fuel is stored in the racks
and already limit the transient combustible loading in the non-vault areas of the facility. In addition, safety analysis
commitment limit the transient combustible loading in the vault. The possibie failure of the wet pipe suppression
system in the vault and non-vault areas of the facility is an assumption in the facility accident analysis so its
operability is not a credited control as with the halon system. The safety analysis commitment for maintaining
functionality is to assure that the failure rate assumed in the hazard analysis concerning inadvertent moderator
addition is not compromised. Thus, an interim operating restriction to require an operable wet pipe suppression
system to maintain the facility in a safe condition until the consequence of the hazardous material release can be
verified is necessary.

Anne K. McCartin/Christine A. Satterwhite
Safety Analyst Safety Analyst Date
Print/Type Name Signature
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(DO NOT USE FOR PROPOSED CHANGES) Page 3 of 6

Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2007-843

Subject: Hazardous Material Inventory at NMIS
Max M. Heberling
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature

Is independent technical review required? Yes-[] No [J

Nuclear Facility Manager
Signature or Initials

Independent Reviewer Independent Reviewer Date
Print/Type Name Signature
. USQDETERMINATION

Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.).

SAR-154, Section ES-1.4.3, Risk of Postulated Accidents

SAR-154, Section 2.4, Facility Structure

SAR-154, Section 3.3.2.1.3, Hazardous Material

SAR-154, Table 3-11, The NMIS Facility Hazard Evaluation Results Summary
SAR-154, Section 3.3.2.3, Hazard Evaluation

SAR-154, Section 3.4.2.2.5, Summary of Safety SSCs and TSR Controls
SAR-154, Section 5.5.8, Maximum Transient combustible Loading (AC 5.154.6)
TSR-154, Section 5.154.6, Maximum Transient Combustible Loading

llla: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes [ No X

Explain:

The probability of occurrence of a hazardous material release from the NMIS facility as the result of a fire evaluated
in the safety basis is an anticipated event and remains unchanged as the result of this new information.

2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes X No [
Explain:
EDF TRA-NMIS-1171, “Consequence Analysis Calculations for Cadmium and Lead Releases During a NMIS Fire”

provides the calculation for hazardous material release due to a facility fire; however, the quantities of cadmium and
lead used in the analysis may not be valid. The EDF states the amount of releasable material, but does not
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Facility or Activity: NMIS
USQ Process No.: RTC-USQ-2007-843
Subject: Hazardous Material Inventory at NMIS

document the calculation or state the assumptions used to arrive at the values. In the recent assessment, safety
analysts performing calculations based on information in facility drawings in order to verify the releasable inventory
of both could not duplicate the EDF values. . Preliminary calculations indicate that the source term may be larger
than what is documented in the EDF and the safety basis. Therefore, the consequence of an accident previously
evaluated in the safety basis is increased as a result of this new information.

3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safetybasis? Yes [] No X

Explain:

The fuel storage racks and fresh fuel shipping containers are safety significant SSCs which have a functional
requirement to provide neutron absorption. The cadmium sheeting contained within the structure of these SSCs

_ are passive design features which allow the safety significant SSCs to meet their functional requirements. -
Criticality safety evaluations have determined that, per design, these items provide adequate neutron shielding for
the current NMIS inventory. The lead incorporated inside some of the facility walls is a passive design feature for
which no credit is taken in the safety basis. Because It is not the amount of cadmium or lead in an individual SSC
which is a concern during a fire, but the total cadmium and lead inventory in the facility that has been
underestimated, the probability of occurrence of a malfunction of equipment important to safety previously
evaluated in the safety basis remains unchanged as the result of this new information.

4. Could the PISA increase the consequences alfunction of gquipment important to safety previously
evaluated in the safety basis? Yes&\ /q - 8‘4 08 AEmr for mpg H /4/ Flrcon
Explain: AU /- ' /-glog

The safety basis does not take credit for any equipment to mitigate the consequence of a fire; therefore, the PISA
does not increase the consequence of a malfunction of equipment important to safety.

{lib: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE

5.  Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes[] No[X

Explain:
The release of hazardous material from the NMIS facility as the result of a fire is an analyzed scenario in the safety

basis. The amount of hazardous material available for release affects the consequence of the release but does not
create a new accident of a different type.
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6.  Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes [] No X

. Explain:
The safety basis evaluates an unmitigated release as the consequence of a:ﬁre; therefore, the PISA does not
create the possibility of malfunction of any different type of equipment than previously evaluated in the safety basis.
llic: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY
7.  Could the PISA reduce a margin of safety as defined in the safety basis? Yes No []
Explain:

The evaluations completed in the safety basis to support the derivation of safety controls is lmpacted by the new
information; therefore, the margin of safety is changed.

lid: USQ DETERMINATION CONCLUSION

8. Based én the responses to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes No

Explain:

Because preliminary calculations indicate that the source term for a hazardous material release due to a fire in the
NMIS facility has increased, the consequences of an accident is also increased. Thus, the margin of safety is
reduced, and this PISA consfitutes a positive USQ.

If “No,” is a Safety Basis document revision required at next annual update?[ ] Yes O No
NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWP-9301.
IV. APPROVAL/CONCURRENCE SIGNATURES

APPROVAL:
Anne. K. McCartin / Christine. S. Satterwhite (\M\I\N\lm N\( I VA JC\/\/\/ C&JWP@’ [-B-2oo&
USQ Evaluator usQ E luator Date

Print/Type Name |gnature

Max. M. Heberling ——77/) : // 2 / 4 3

Nuclear Facility Manager ’ Nuclear Facility Manag Date
Print/Type Name Signature
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Facility or Activity: Advanced Test Reactor
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Response Time and Safety Rod Drop Time Modeling and Requirements Dlscrepancy for N! Scram

Subject: o Functions

Describe the New Information/Discovery:

The RELAP modeling of the response times and safety drop times is not consistent with the release times and

_ safety rod drop times required by TSR-186. The discrepancy can result in an allowed safety rod insertion that is

3 ms.(6 ms for depressurized operation) greater than that assumed in thé accident analysis. The accuracy
associated with safety rod response time, release time, and drop time measurements will also contribute to a

_potential increase of 2 ms in the measured times. TSR-186 establishes the actuation response time requirements

in Sections 3.1.1 and 3.7.1 for 2 primary coolant pump (PCP) pressurized operatlon 3 PCP pressurized operation,
and depressurized operatlon .

The response tlme from initiation of the protechve functlon until the safety rods are inserted includes the delay

times for:

¢ neutron flux measurement instrumentation,

» release time (de-energizing the rod cluich conl controllers {RCCC) and collapse of the magnetlc field (i.e.,
RCCC releaseitime)), and

+ safety rod insertion for the first 12 inches of rod travel.

The response time requirement defined in TSR-186 Section 3.1.1 includes the combined neutron flux measurement
instrumentation time and RCCC release time. The safety rod drop time requirement in TSR-186 Section 3.7.1
includes the combined RCCC release time and the safety rod insertion time.

In summary, the subject of this potential inadequacy in safety analysis (PISA) is a discrepancy between the safety
analysis response time/safely rod insertion time modeling in the Reactor Excursion and Leak Analysis Program
(RELAP) and the TSR requirements. The RELAP modeling and the TSR requirements do not consistently
incorporate the portion of the response time corresponding to the neutron flux measurement instrumentation. in
addition, the requnrements do not account for uncertainty in the test measurement equipment and process. .
associated with the time response testing. Additional detail is provided in the discussion below.

For 2 PCP pressurized operation TSR-186 Section 3.7.1 requires the RCCC release time to be <22 ms and the
drop time {o be <170 ms. For 3 PCP pressurized operation TSR-186 Section 3.7.1 requires the RCCC release
time to be <22 ms and the drop time to be <150 ms,

The safety rod drop time corresponds to the safety rods having inserted 12 inches and includes the < <22-ms RCCC
release time. .Surveillance testing performed through DOP-7.1.2 ensures that both the TSR release time
requirement (<22 ms) and the drop time requirements (<170 ms or <150 ms) are met.

The RELAP modeling bounds a total actuation response time and safety rod insertion time for the neutron level
scram functions ofi< 170 ms and < 150 ms for 2 PCP and 3 PCP operations, respectively. RELAP models a <
25 ms response time (prior to safety rod release) with the balance of the time (i.e., < 125 ms or < 145 ms) available
for safety rod insertion of 12 inches. The < 25 ms response time includes 3 ms corresponding to the neutron flux
measurement instrumentation and < 22 ms corresponding to the RCCC release time. The RCCC release time is
included in the requirements of TSR-186 Section 3.1.1 and Section 3.7.1.

Hence, RELAP models, for 3 PCP operation, a total time of 150 ms:

» nuclear instrument response (3 ms),

* RCCCrelease (<22 ms),and )os &5 =l

safety rod insertion of 12'inches (<\T45\ms)

The RELAP model also bounds a safety rod msertlon time for 2 PCP operations with a < 145 ms safety rod
insertion time.

The <.25-ms response time is required through TSR-186 Section 3 1.1 and is verified by surveillance testing
through DOP-2 6. 55 “ RSS Neutron Leve! Subsystem Response Time Test Channels A, B and C* DOP-2.6.61
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Facility or Activity: Advanced Test Reactor

USQ Process No.: RTC-USQ-2008-137

Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram
Subject: Functions

“RSS Wide Range Neutron Subsystem Response Time Test Channels A, B, and C”, and DOP-7.1.9 “Safety Rod
Release And Drop Times Measurement.”

The safety rod drop time requirements in TSR-186 Section 3.7.1 do not correctly incorporate the additional 3-ms
delay associated with the nuclear instrument that is considered in the total < 1 70-ms (or < 150-ms) time modeled in
RELAP. As a result, the safety rod drop time TSR-186 requirements allow for an additional 3 ms in the safety rod
drop time than assumed in the RELAP modeling.

In addition to this 3 ms discrepancy in the safety rod drop time requirements, the time response requirements and
measurements do not account for uncertainty in the test measurement equipment and process associated with the
time response testing. This may resuilt in the actual RCCC release time being up to 2 ms greater than measured.
The RCCC release time measurement uncertainty potentially impacts the neutron level and wide range neutron
level response time measurements and verification that the response times are within the requirements of TSR-186
Table 3.1.1-1. The potential measurement uncertainty for the neutron flux measurement instrumentation response
time is not significant compared to the release time measurement accuracy.

A < 35-ms response time is modeled followed by a < 265-ms time for safety rod insertion for depressurized
operation. The safety rod release time (< 29 ms) and drop time (< 300 ms}) are defined in TSR-186 Section 3.7.1.
Hence, the safety rod drop time does not account for the additional 6 ms associated with the response of the
nuclear instruments. Note that there is no scheduled operation with the ATR in the depressurized operation mode.
Ptant procedures governing depressurized operation had been previously suspended. ’

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor
TSR-186, Technical Safety Requirements for the Advanced Test Reactor

I REASONABILITY DETERMINATION {Reasonability determinations made as part of the ATR Design Basis
. Reconstitution effort may be documented per SP-10.2.4.9)

Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? Yes [] No

if “Yes,” proceed to Sections I, 1ll, and IV.

If “No,” provide an explanation and basis for the reasonability determination.

N/A
‘USQ Evaluator : USQ Evaluator Date
Print/Type Name Signature
N/A
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name . Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section 11, i, or IV.

if the answer 1o the question above is “Yes,” complete Section 1), I, and IV.
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Facility or Activity: Advanced Test Reactor
USQ Process No.: RTC-USQ-2008-137

Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram

Subject: Functions

PISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

The RELAP modeling of the response times and safety drop times is not consistent with the release times and
safety rod drop times required by the TSR. The discrepancy can result in an allowed safety rod insertion that is
3 ms (6 ms for depressurized operation) greater than that assumed in the accident analysis. The accuracy
associated with safety rod response time, release time, and drop time measurements will also contribute to a
potential increase of 2 ms in the measured times.

A PISA exists. Complete the following actions

. Nuclear Facility-Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuciear Facmty Manager execute reporting process for PISA per LWP-9301 and LWP-13830.-
. Qualified USQ evaluator proceed to Section 1.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

The ATR is currently operating with 2 PCPs. The TSR-186 Section 3.7.1 safety rod drop time requirement is <

170 ms for this operating configuration. The 3 ms discrepancy discussed above can be conservatively apphed to
the drop time limit. Additionally, the equipment and process for performing safety rod release time and drop time
testing have been reviewed and is judged to have an accuracy that is <2 ms. Therefore, the maximum measured
drop time shall not exceed 165 ms and the RCCC release time shall not exceed 20 ms in order to establish that the
required safety function can be accomplished. The safety rod drop test data for the current operating cycle was
also reviewed and identified that the maximum drop time for all safety rods was 163 ms and the maximum RCCC
release time was 18 ms. The 2-ms accuracy associate with the RCCG release time measurement is included in the
response time requ;rements in TSR-186 Section 3.1.1. Hence, the accident analysis response time requirements
also continue to be met. Therefore, for the current operating cycle, the response time and safety rod drop times are
within the assumptions of the accident analysis.

In addition to establishing that the current nuclear instrumentation scram actuations and safety rod insertions can
be accomplished within the time response assumptions of the safety analysis, the current cycle reactor power level
is well below the analyzed value. This provides additional assurance that current operation is within the bounding
accident analysis.

Therefore, ATR <j)peration, in the current operating cycle, is within the safety basis and no immediate actions are
necessary to place the facility in a safety condition.

Interim controls are imposed in order to ensure that ATR operating conditions remain within the assumptions of the
accident analysis. The following nuclear instrument scram actuation response time, RCCC release time, and safety
rod drop time limits must be met in order to ensure operability. These values are more resirictive than those
defined in TSR-186 Sections 3.1.1 and 3.7.1.

The TSR Section 3.1.1 (Table 3.1.1-1) response times are reduced by 2 ms to account for uncertainty in the RCCC
release time measurement,
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Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram

Subject: Functions

Parameter Applicability Response Time

Power Operation
Neutron Level Low Power Operation =0.023 Secands
Depressurized Operation <0.033 Seconds
=<0.023 Seconds
. Power Operation (top 2 decades)
h‘g ﬁfoﬁ?je%il Low Power Operation <0.033 Seconds

(for all other decades)

Depressurized Operation <0.033 Seconds

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the RCCC
release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for
depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).

Applicability Release Time Drop Time '
' : (Note 1)
Depressurized Operation <27 ms <292 ms

Power Operation (2-PCP)
Low Power Operation (2-PCP
Power Operation (3-PCP) ‘
Low Power Operation (3-PCP =20 ms =145 ms
Note 1: As identified in TSR-188 Section 3.7.1, the safety rod release time
is included in the drop time.

<20 ms <165 ms

G. L. Sharp p js}
Safety Analyst Analyst te

Print/Type Name Sighature /
M. B. McDonough /}Z; r< V‘Z@M/L E / 2% @K
Nuclear Facllity Manager " “Nuclear Facility Manag% Date °~
Print/Type Name Signature

Is indebendent technical review required? Yes []1 No m ﬂ% . /3) %?

Nuclear Facility Manager
Signature or Initials

Independen-t Reviewer. Independent Reviewer Date
Print/Type Name Signature
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lib:

USQ DETERMINATION
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.).

SAR-153, Chapter 15 and Chapter 16
TSR-186, Sections 3.1.1 and 3.7.1

POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes [ No [®

Explain:

The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC
release times, and safety rod drop times modeled in the analysis and the requirements for these times established
in TSR-186 correspond to mitigation of postulated accidents. The response time, RCCC release time, and safety
rod drop times do hot contribute to initiation of postulated accidents. Hence, there is no increase in the probablhty of
occurrence of an accident previously evaluated in the safety basis. :

Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes X No []

Explain:

The neutron flux measurement instrumentation response time, RCCC release time, and safety rod drop time
requirements in TSR-186 do not ensure the conditions modeled in the accident analysis. That is, the RELAP
analysis assumptiens may not bound actual system performance. Note that the RELAP analyses model the safety
rod drop time as anegative reactivity insertion (due to safety rod insertion) versus time. The reactivity insertion
model includes sufficient conservatism to likely bound a 3 ms discrepancy (6 ms for depressurized operation) in the
safety rod drop time discussed above. However, the model does not likely include sufficient conservatism to offset
a potential 2-ms increase in the RCCC release time, due to the measurement uncertainty, prior to release of the
safety rods. The discrepancy may result in a delay in initial safety rod (reactivity) insertion, compared to the
analysis reactivity insertion model, resulting in a potential increase in the calculated consequence for some
analyzed accidents.

Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safetybasis? Yes [J No [X

Explain:

The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC
release times, and:safety rod drop times modeled in the analysis and the requirements for these times established
in TSR-186 correspond to mitigation of postulated accidents. The response time, RCCC release time, and safety
rod drop time requirements do not contribute to potential equipment malfunctions. Hence, there is no increase in
the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the safety
basis.

Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes . No []

Explain:

Postulated accidents analyzed in the ATR SAR may be initiated through maifunction of important-to-safety
equipment, and subsequently rely on reactor scram actuated by the neutron flux measurement instrumentation. As
discussed above (see question 2), the TSR-186 requirements do not ensure the conditions modeled in the accident
analysis are bounding. Therefore, the discrepancy in the response time, RCCC release time, and safety rod drop
time requirements may result in an increase in the consequences due to a malfunction of equipment important to
safety.

POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE
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5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety

basis? Yes [] No[X
Explain:

The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC
release times, and safety rod drop times modeled in the analysis and the requirements for these times established
in TSR-186 correspond to mitigation of postulated accidents. These modeling assumption and requirements do not
contribute to initiation of postulated accidents, nor do they create the possibility of a different type of accident.
Hence, the discrepancy does not create the possibility of an accident of a different type than previously evaluated.

Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes [] No

Explain:

The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC

release times, and safety rod drop times modeled in the analysis and the requirements for these times established
in TSR-186 correspond to mitigation of postulated accidents. These modeling assumptions and requirements do

- not contribute to potential equipment malfunctions. Hence, the discrepancy does not create the possibility of a

ie:

lid: -

malfunction of equipment important to safety previously evaluated in the safety basis.

POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY
Could the PISA reduce a margin of safety as defined in the safety basis? Yes No []
Explain:

The neutron flux measurement instrumentation response time, RCCC release time, and safety rod drop time
requirements in TSR-186 do not ensure the conditions modeled in the accident analysis are bounding (see
question 2). Therefore, the discrepancy in the between the analysis models and TSR-186 requirements may resuit
in an increase in the calculated consequence for some analyzed accidents. The discrepancy may, therefore, result
in a decrease in the margin of safety. :

USQ DETERMINATION CONCLUSION

Based on the responses to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes X No |

Explain: See above.

if “No,” is a Safety Basis document revision required at hext annual update?[ ] Yes [ No

NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWP-9301.
APPROVAL/CONCURRENCE SIGNATURES

APPROVAL:
A, L. ﬁl"\ov.ro | % 3[“’200@
USQ Evaluator \ Evaluator- ¥ {Date

Print/Type Name ignat
AR, MoNovglt - M B, I%L@M 3l 200y
Nuclear Facility Manager Nuclear Facility Manager ¥ Date
Print/Type Name Signature

CONCURRENCE:

ﬁ[an )4 %;ktn; ﬂéﬂ"‘ 'f/%o&«)o 3-//-08

Indépendent Review Committee Chair Independent Review Committee Chair Date
Print/Type Name Signature
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Facility or Activity: ATR and ATR Critical Facility
USQ Process No.: RTC-USQ-2008-553 , .
. S .
" Subject: Error in REAF% Reactor Kinetics Model

Describe the New InformatlonlDlscovery
- It has been discovered that there'is an error in the reactor kinetics model in the RELAP5 computer code. RELAP5
" isthe. thermal-hydrauhc accident analysis.code used for the safety basis accident analyses for the Advanced Test -
_ Reactor (ATR) and the ATR:Critical Facility. The error is in the summation of the delayed neutron’ terms, Also poor .
coding Ioglc was used in the switch between the steady-state and the transient solutions,. This error and poor™
* coding logic, henceforth simply called “error,” could result in maximum core power and energy deposition being -
greater than calculated in the safety basis analyses. This error is present in the ATR version of RELAP5/MOD2.5
(used for ATR and ATR Critical Facility accldent analyses) and Version 3.2.1.2 of RELAP5/MOD3 (used for ATR
. accndent analyses) : A

- . Identify the apphcable safety basis document(s) (e g., DSA, SAR BIO, TSRs etc. )
" SAR-153 Upgraded Final Safety Analysis Report for. the Advanced Test Reactor ™
- TSR-186 Technical Safety Requirements for the Advanced Test Reactor _
. SAR-192 Safety Analysis Report for the Advanced Test Reactor Critical Facility (ATRC)
TSR-192 Technlcal Safety Requirements for the Advanced Test Reactor Faciiity (ATRC)

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9) .
Is it reasonable that the potential for an inadequate safety analysis exnsts based on the new lnformatlon or
discovery described above? [X Yes O No

if “Yes,” proceed to Sections }i, lli, and iV. '
If “No,” provide an explanation and basis for the reasonability determination.

USQ Evaluator USQ Evaluator Date
Print/Type Name Signature :
Nuclear: Facility Manager Nuclear Facliity Manager ) : Date
Print/Type Name C Signature .
If the answer to the question above is “No,” file the completed form. Do not complete Sectlon I, III or IV.
If the answer to the question above is “Yes,” complete Section II lil, and IV.

. pISA DECLARATION

What is the basis for concern that the safety basis may not be boundmg or may be otherwise inadequate?
Provide an explanation.

Since this error in the kinetics model is present in version RELAP5IMOD2 5, which was used for both ATR
and ATR Critical Facility accident analyses, and Version 3.2,1.2 of RELAP5/MOD3, which was used for ATR
accident analyses, this error could result in maximum core power and energy deposition being greater
than calculated in the safety basis analyses.

" A PISA exists. Complete the following actions
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Subject: Error in REAP5S Reactor Kinetics Model

* ' Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
- place or maintain the facility in a safe condition. I o R

. Nuc’lear Fagﬁility Manager execute reporting pfoceSs fbr,'l'-_’iSA pér LWP-9301 a_nd LWP-1 3830.
e Qualified USQ evaluator progeéd.to_section m '

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
- SELECTION OF ANY INTERIM CONTROLS. ' , :

ATR was in two pump operation, Cycle 142B, at the time of discovery. The maximum effective piate power
_(EPP) for this operating cycle was 253 MW. The safety basis analyses for two primary coolant pump (PCP) -
operation assumed that the maximum EPP was 417 MW. Based on preliminary calculations usinga
version of RELAPS5 with this error corrected, the potential error was predicted to only have minimal effect,
Considering the large margin between the maximum EPP assumed the safety basis analyses and the actual
cycle EPP (417 MW vs 253 MW), no immediate action was need to place the ATR in a safe condition. The
ATR Critical Facility was not operating at the time of the discovery.

As noted above, the error in RELAP5 was corrected and scoping calculations were performed to assess
the effect of this error on various accidents. The bounding Condition 2, 3 and 4 reactivity insertion
accidents for ATR were recalculated using the corrected version of RELAP5. As seen in the attached
figures, the energy deposition using the corrected RELAP5 version essentially overlays the results of the
safety analysis version for the Condition 2 and 4 bounding faults (Figures 1 and 3) and is less than the '
results of the safety analysis version for the Condition 3 bounding fault (Figure 2). A reactivity ramp fault,
withdrawal of all outer shims and neck shims with the failure of the Wide Range System, a bounded event,
was also recalculated using the corrected RELAPS version. The core power response calculated using the
corrected version essentially overlays the result of the safety analysis version (Figure 4).

The effect of this error on the generic Condition 4 experiment loop voiding.analyses was also evaluated.
The generic experiment loop analyses were performed to establish an envelope for loop experiments. If a
loop experiment is not within the established envelope, an experiment specific voiding analysis must be
performed to ensure that voiding of a particular loop experiment meets the ATR Plant Protection Criteria.
For both the Standard inpile tube (IPT) and the Large IPT loop experiment voiding faults, the maximum
energy depositions using the corrected RELAPS version remained less than the Chapter 15 safety analysis.
Thus, the generic Condition 4 analyses will remain bounded by SAR-153 safety analysis. The corrected
version calculated energy depositions, however, exceeded the previously calculated generic Condition 4
loop voiding analyses (Figures 5 and 6); but, as stated above, will remain bounded by the eriargy
deposition assumed in the SAR-153 accident analyses.

Of particular concern is the accident analysis for one of the experiments currently In the reactor (2E-NW-
158). The maximum void worth of the IPT during Experiment 2E-NW-158 could potentially be greater than
that allowed in the ATR SAR. Therefore, per SAR Section 10.2.6.4.1, an analysis was performed to
demonstrate that the consequences of an accident with this experiment inserted are acceptable. {Exhibit 1
is the cover page of ECAR-208, Inpile Tube Voiding Analysis for ATR Experiment 2E-NW-158.) The void
worth of the IPT was assumed to be 1.10$ instead of 1.00$ (i.e., the SAR limit for the Large IPT). The safety
analysis (using RELAPS version with the error) showed that the ATR Plant Protection Criteria are met. With
the error In RELAPS5 corrected, however, thermal safety margins for the limiting Condition 4 reactivity fault
(>¥=-in. experiment loop pipe break) may be less than demonstrated to be acceptable in SAR Chapter 15.
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- Figure 7 shows that the energy deposition calculated using the corrected RELAPS version exceeds that
: calculated in ECAR-208 The safety analysis for Experiment 2E-NW-158, ECAR-208, however, is very-

- - conservative. The maximum effective plate power (EPP) was 443. MW and a step reactivity insertion of
0.10$ was included in the RELAPS5 calculation to conservatively bound the effect of test train failure. (NW

~ lobe. power assumed for this analysis was 34 MW.)' The Core Safety Assurance Package (CSAP) for the -
current cycle shows that the maximum EPP is 253 MW and that failure of the test train during Experiment
2E-NW-158 would not cause a reactivity insertion. Figure 7 shows the calculated integrated core power vs.

~ time (i.e., core eneérgy deposition) for a >%z-in. loop pipe break for Experiment 2E-NW-158, with and without -
the RELAP5 error correction and with and without a 0.10$ step insertion due to test train failure. The
calculation with the corrected RELAPS5 code and without a 0.10$ step is bounded by the accident analysls
in ECAR-208. In addition, the calculation assumed the NW lobe power was 34 MW. (The nominal north- -

“west.(NW) lobe.power for this cycle is 23 MW; the maximum NW lobe power is 26 MW.) The ATRis - .-
currently operating with two primary coolant pumps (PCPs) and a maximum EPP of 253 MW. The EPPs
considered in Chapter 15 safety analysis are considerably greater than 253 MW; (i.e., 417 MW for 2-PCP
operation and 443 MW for 3-PCP operation). The recalculated energy deposition using the corrected
RELAPS5 version with the assumed NW fobe of 26 MW would be bounded by the accident analysisin ECAR-
208. Based on the relatively low power at which the reactor is operating and several scoping calculations,
the error in RELAPS will not result in exceed, 9:&1\;12 Plant Protection Criteria.
43

The effect of the RELAPS5 error on ATR depressurized operations was evaluated by recalculating, using the
corrected version, the enveloping 0.30$/sec ramp insertion which is the basis for comparing the accident
analyses to the ATR Plant Protection Criteria. (Exhibit 2 is the cover page of the EDF TRA-ATR-1835,
Reactivity Accident Analysis for ATR Depressurized Operation.) The recalculated maximum power is
approximately 0.1 MW higher than the safety analysis calculation (Figure 8); the recalculated maximum
core power, however, is well below the safety basis limit of 7.3 MW, which was demonstrated to meet the
ATR Plant Protection Criteria.

Reactive insertion accidents for the ATR Critical Facility (SAR-192) were also recalculated using the
corrected RELAPS version. The effect on Condition 4 Large IPT Voiding and the Filler Piece Drop
accidents were evaluated. The recalculated maximum power and the energy deposition (integrated core
power) exceed the calculated safety analysis RELAPS5 version values for the Larger IPT voiding analysis
(Figures 9 and 10) and essentially overlay the Filler Plece Drop accident analysis (Figures 11 and 12). The
ATR Critical Facility accident acceptance criterion, however, Is an energy disposition of less than or equal
to 15 MJ. As shown in Figures 10 and 12, the recalculated energy deposition for these Condition 4
accidents is well below the ATR Critical Facility acceptance criterion.

Although the error discovered in the RELAPS5 versions used for safety analyses apparently caused the
maximum core power and energy deposition to be greater than some of the previous analyses, based on
the scoping calculations that used the corrected RELAPS5 version, this error will not challenge the
conclusions of either the ATR or the ATR Critical Facility safety basis. Therefore, no interim operating
restrictions or controls are required for either ATR or ATR Critical Facility operations.
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Identify appiicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIQ, TSR, etc.).

SAR-153 Section 10.1.6 “In some cases, the experiment specific initial conditions or potential reactivity insertions
may not be clearly bounded by those in Chapter 15 analysis. In these cases, the ESA [experiment safety analysis]
includes detailed analysis of the specific experiment parameters and operation to show compliance with the ATR
Plant Protection Criteria.” This analysis includes a RELAP5 analysns for the postulated Condition 2, 3, and 4
reactive insertion events.

SAR-153 Section 10.2.6.2.2 “Prior to reactor operation, the operation of each PWL [pressurized water loop] facility
that is operated at greater than 200°F or greater than 750 psig (15C0 psig for AHTL [ATR High Temperature Loop])
is compared with the IPT [inpile tube] and PWL evaluations (Section 10.2.1.3 and 10.2.2.3) and the loops blowdown
envelope analyses to ensure that the operation is consistent with the assumptions and results of the analyses. The
table below is a compilation of these analyses with the more restrictive controlling limits listed. If the experiment
parameters are within the blowdown analyses, then operation of the experiment is within the assumptions of the
analyses in UFSAR Chapter 15 for a loop blowdown.”

“Operations of an experiment outside the limits below may be shown to be acceptable (usually by limiting other
experiment conditions) if analyses demonstrate that conducting the experiment is within the ATR Plant Protection
Criteria as discussed in Chapter 15 (Accident Analyses).

SAR-153 Section 10.2.6.4.3 “The reactivity insertion from this event is bounded by analyses used in Chapter 15
(Accident Analyses) if the reactivity insertion < 0.10$. Whenever the reactivity insertion exceeds 0.10$, additional
analyses is performed to show that the combined reactivity insertion from a loop decompression and the
experiment failure is within the ATR Plant Protection Criteria for a Condition 4 event.”

SAR-153 Section 10.3.3 “The accident analyses of the PWL facilities and experiments in Chapter 15 (Acmdent
Analyses) provide reactivity transients that can be used to envelop potential effects from the capsule facilities and
experiments. The PWL reactivity insertion accidents have been fully analyzed to determine the resulting power
transients and marglns for fuel element performance.” :

“As part of the analyses for each capsule facility ESA, potential failures are identified and compared against the
results in Chapter 15 (Accident Analyses) for the PWL facilities. Additional analyses are completed as necessary to
demonstrate compliance with the ATR Plant Protection Criteria for all operating conditions.”

SAR-153 Section 10.3.5.1 “The potential reactivity addition of expenment cooled by the reactor coolant must be
evaluated relative to the accepted reactivity insertion events in Chapter 15 (Accident Analyses) and shown to be
enveloped, or specific analyses must be completed.” _
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SAR-153 Section 10.3;5.1 -1 “The potential reactivity insertion rate shall not exceed the reactivity insertion rate of _
- the limiting event in each fault category analyzed in the UFSAR without additional analyses to show acceptable” -
consequences.” - . _ ' o ) : o o ‘ S

SAR-153 Section 15.4.1.1 "The'ahélysi_s of reactivity and power distribution anomaly events was completed by the
use of RELAPS, ATR-SINDA, and SINDA-SAMPLE. The power transients resulting from the reactivity insertions
must be generated from the RELAPS reactor model and input to ATR-SINDA”

“In order to consider the effect of this cascading, an additional reactivity input is included in RELAP5.”
“The reactivity insertion rate from thermal-hydraulic upsets in the IPT was calculated with the RELAPS models of
the loop facilities with an assumed total reactivity insertion forjcompl_ete:’tid_ing- of the IPT (0.80$ for standard and - -

'AHTL IPT and 1.0$ for LIPT [large inpile tubej).” .

SAR-153 Section 15.4.2.2 “The DBR (SAR-39) contains analysis results for various ramp rates that demonstrate
the maximum reactor power which would be attained with pressurized and depressurized operation. The resuits for
pressurized operation are illustrated in Figure 15.4-2. The data in this figure. v

* were generated with a RELAP4 model, however, as discussed in Terry, there is very good agreement of results
between the newly-developed RELAP5 model and the previous models.”

SAR-153 Section 15.4.4.2.2, “The loop blowdown analyses showed that the bounding [Condition 2] reactivity
insertion occurred for the standard loop with the MUCH [Maximum Useful Capacity Holder] configuration. The
insertion rate was initially about 6$/second and reached 0.61$ total insertion in 0.2 seconds for an average rate of
about 3$/second.” » ' s

“The RELAPS resuilts for reactor power show a maximum of 428 MW at 0.12 seconds for two-pump case and 365
MW at 0.13 seconds for the three-pump case.”

SAR-153 Section 15.4.5.1 “The 0.50% step is a hypothetical fault which is used as a bounding event for the

following several near step events: A. Limiting perched fuel element (Condition 2), B. Loop experiment hardware

failure (Condition 3), C. Loss of reflector coolant (Condition 3), D. Reflector movement toward core (Condition 3),E.

Perched fuel drop to two fuel elements from within measurement accuracy (Condition 3), F. Cold water addition

from opening of primary pump discharge valve (Condition 3), G. Gas release into the core (Condition 3), H.

Perched fuel element (greater than the measurement uncertainty) (Condition 4), 1. Movement of two reflector blocks
_ (Condition 4).”

SAR-153 Section 15.4.5.2.2 “The RELAPS results [0.50$ steb reactivity insertion] show a peak power of 435 MW
occurs at 0.04 seconds for the two pumps and 369 MW at 0.04 seconds for three pumps.”

SAR-153 Section 15.4.6.2.2 “The analyses show that the bounding reactivity insertion [Condition 4] occurs as a
result of the DEOS [double-ended offset shear] of the SIPT [standard inpile tube] at the pump discharge.”

“Tﬁe RELAPS results for the reactor power show a maximum of 526 MW at 0.1 seconds for two-pump operations
and 451 MW at 0.1 seconds for three-pump operations.”

SAR-153 Section 15.4.7, Bounded Events — Reactivity and Power Distribution Anomalies; -

Section 15.4.7_1 - Rapid Regulating Rod Withdrawal

Section 15.4.7.2 —- Withdrawal of all Outer Shims from 10-10 NF _

Section 15.4.7.3 - Withdrawal of all Quter Shims and One Neck Shim from NL

Section 15.4.7 .4~ Cold Water Injection :

Section 15.4.7.5 — Inpile Tube Voiding Due to a Rupture Disk or Relief Valve Failure or an Open and Accessible
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Valve
Section 15.4.7.6 — Loop Flow Coastdown or Loop Loss of Temperature Control Wrth a Loop Instrumentatlon
Initiated Reactor Trip - _ .
o Section 15.4.7.7 — Powered Axlal Locatmg Mechamsm Dnve System Farlures
- Section 15.4.7.8 — Withdrawal of All Outer Shims and Neck Shims from 10-10 NF
. Section 15.4.7.9 - Inpile Tube Voiding Due to Opening of a Normally Inaccessible Valve -
Section 15.4.7.10 — Pressure Tube Flow Bypass Due to a Maximum Useful Capacity Holder Test Train Failure wrth

Loop Scram
Section 15.4.7.11 — Loss of Loop Temperature Control Due to Heat Exchanger Failure or Line Heater Strckmg on
Without Loop Scram '

Section 15.4.7.12 — Slow Lobe Power Balance Shlft Due to Shlm Lobe Power lndrcatmg System or Operator
Failure with Operator Compensatron : - _ o
Section 15.4.7.13 — Withdrawal of all Shims and Safety Rods from 10-10 NF ‘ '. :

Section 15.4.7.14 — Withdrawal of all Outer Shims from 10-10 NF with Failure of the Wide Range Subsystem
Section 15.4.7.15 — Withdrawal of All Outer Shlms and Neck Shims from 10-5 NF with Failure of the Wide Range
Subsystem

Section 15.4.7.16 — Rapid Regulating Rod Withdrawal with Failure of the Wide Range Subsystem

Section 15.4.7.17 — Withdrawal of All Outer Shims and Neck Shims from 10-5 NF Coupled with Rapid Regulating
Rod Withdrawal at 10-3 NF

Section 15.4.7.18 — Driven Test Loop Blowdown with Experiment Hardware Failure
Section 15.4.7.19 — Voiding in All Inpile Tubes Due to a Simultaneous Flow Coastdown or Loss of Temperature
Control in All Loops
Section 15.4.7.20 — Loss of Loop Temperature Control in the ATR High Temperature Loop Due to Heat Exchanger
Failure or Line Heater Stuck Without a Loop Scram
Section 15.4.7.21 — Loop Flow Coastdown Without a Loop Scram
Section 15.4.7.22 — Pressure Tube Cooling Flow Bypass Due to a Maximum Useful Capacity Holder Test Train
Failure Without a Loop Scram.

SAR-153 Section 15.9.3 “Polkinghorne calculated a conservative overpower limit for application of depressurized
operation using the ATR version of RELAP5/MOD2.5 and ATR-SINDA Version B Revision 1 and SINDA-SAMPLE
Version B Revision 1. The thermal analysis for steady-state depressurized operation with 3,600 gpm of emergency
coolant flow and 125°F at the vessel! inlet determined that depressurized operation could occur up to a power of 7.3
MW in an extreme 70/20 lobe power split while maintaining margin from CHF and Fl of at least three standard
deviations. Therefore, a large margin exist for depressurized operation at a power level of 500 kW before
approaching core damage thresholds. The core power limit (7.3 MW) is applied in each of the reactivity insertion.
analyses for depressurized operation listed below.”

“Table 15.9-2 provides various ramp reactivity insertion rates and the corresponding limiting initial and‘ maximum
core power levels. The maximum core power level as a function of the reactivity insertion ramp is also presented in.
Figure 15.9-1.”

SAR-192 Section 8.4.6.1.3 “A transient analysis was performed using RELAPS to quantify the transient response to
an uncontrolled withdrawal of the OSCCs [outer shim control cylinders). The withdrawal of the OSCCs was
simulated by modehng a constant reactivity insertion rate equal to the peak reactivity insertion rate from Figure 8.5.
The maximum reactlvrty insertion rate for all OSCCs simultaneous withdrawal (0.077%$/s) was conservatively
assumed.”

SAR-192 Section 8.4.6.2.3 “An analysns was performed using RELAP5 to quantify the transient response to a 0.25%
reactivity step insertion.”

SAR-192 Section 8.4.7.1.3 “A transient analysis was performed using RELAP5 to quantify the transient response to
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a simultaneous uncontrolled withdrawal of the OSCCs and four neck shim rods. The withdrawal of the OSCCs and
four neck shim rods was simulated by modeling a constant reactivity insertion rate equal to the combined peak

-, reactivity insertion rate from the OSCC pairs and four neck shim rods. ' The maximum reactivity insertion rate for all .

OSCC pairs and four neck. shim rods simultaneously withdrawing (0.11.$/s) was conservatively assumed.”

SAR-192 Section 8.4.7.2.3 “An analysis was performed using RELAP5 to quantify the transient response 16 a 0.75$
reactivity step insertion.” ' .

SAR-192 Section 8.4.8.1.3 “A transient analysis was performed using RELAP5 to quantify the transient response to

- air voiding of the LIPT [large inpile tube). The voiding event was simulated by modeling a total reactivity of 1.54%

insertion into the core at a constant rate of 0.26%/sec. This represents the maximurn possible reactivity insertion,

.and Insertion rate, that can reasonably occur.” U

" SAR-192 Section 8.4.8.2.3 “A transient analysis was performed using RELAPS to quantify the transient response to

an aluminum filler piece dropped into an LIPT. The filler drop event was simulated by modeling a rapid total
reactivity of 1.2$ insertion. This bounds the measured worth of 1.18$ for a filler piece.”

POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

Could the PISA increase probability of oceurrence of an accident previously evaluated in the safety basis?

Yes [T No[X

Explain: .

The error in RELAP5 is in the reactor kinetics model. This error could affect the calculated core power for reactivity
insertion accidents, i.e. accident scenarios in which core reactivity is increasedin an uncontrolled manner. RELAP5S
is a thermal-hydraulic transient analysis computer code. RELAPS is used to simulate the thermal-hydraulic
response of a pressurized water reactor (PWR) system to hypothesized accident scenarios. RELAP5 is not used to
establish the probability of accident sequences. RELAP5 is not used in any manner to control reactor operation.
RELAPS is not an initiator of any accident sequence. The error in the summation of the delayed neutron terms, or
the poor logic in the transition from the steady state solution to the transient simulation, would not affect the
assumed frequency or probability of occurrence of an accident. ' ,

Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes No [] :

Explain: : _

The error in the RELAPS analysis computer code could result in under predicting the maximum power and the total
energy deposition that were calculated in the accident safety analyses, and thus, under predicting the accident
consequences. The preliminary calculations, however, using a corrected version of RELAPS show that the energy
deposition of the bounding ATR Condition 2, 3 and 4 accidents is essentially unchanged or lower, and the
preliminary calculation provide assurance that ATR can operate with sufficient margin. The USQ determination,
however, can not be based on preliminary results.

Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes [J No [X

Explain: : .

For reactivity insertion accident scenarios the equipment important to safety are: a) fuel element cladding (primary
barrier preventing the release of fission products) and structure (heat removal), b) the Reactor Shutdown System
(RSS) (mitigation of reactivity insertion), ¢) ATR primary coolant system pumps and ATRC canal water level (heat
removal), d) ATR primary coolant system pressure boundary (barrier preventing fission product release and heat
removal path), and €) ATR heat exchangers and secondary (heat removal). The error in RELAPS is in the reactor
kinetics model. RELAPS is a thermal-hydraulic transient analysis computer code and is used to simulate the
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thermal-hydraulic response of a PWR system to hypothesized accident scenarios. This error could affect the

. calculated core power for reactivity insertion accident. RELAPS is not used to establish the probability of failure‘or .
B malfunctlon ‘of equipment. RELAPS is not used in any-manner to control equipment. RELAPS is not an initiator of -

any malfunction of equipment. The results of RELAP5 simulations were not used to establlsh environmental
conditions for the equipment design bases. Thus, the error could not result in an error m the assumed probabnhty of
occurrence of a malfunction of the identified equipment important to safety. : ,

~ Could the PISA increase the oonsequences ofa malfunctlon of equxpment lmportant to safety prevnously
- evaluated in the safety basns? Yes IZI .No l:l , : .

- Explaln

Nib:

The equipment important to safety are a) fuel element cladding (primary barrier preventlng the release of ﬁssnon
products) and structure (heat removal), b) the Reactor Shutdown System (RSS) (mitigation of reactivity insertion),
¢) outer shim control cylinders, neck shim rods and regulating rods (reactivity control), dy ATR primary coolant
system pumps and ATRC canal water level (heat removal), e) ATR primary coolant system pressure boundary
(barrier preventing fission product release and heat removal path), and f) ATR heat exchangers and secondary
(heat removal). The error in RELAPS5 is in the reactor kinetics model. RELAPS is a thermal-hydraulic transient
analysis computer code and is used to simulate the thermal-hydraulic response of a PWR system to hypothesized
accident scenarios. This error could affect the calculated core power for reactivity insertion accident. The error
could resuilt in under predicting the consequence of the malfunction of the reactivity control systems and the RSS
as currently described in the accident safety analyses.

The accident analyses are used to verify the effectiveness of RSS setpomls the error could result in RSS setpoints that are too
high to be as effective as currently demonstrated by the safety analyses. Higher RSS setpoints would result in reductions in the
margin between the analytical results and the ATR Plant Protection Criteria and the ATRC core power Safety Limit. But as
demonstrated by the preliminary calculation with a corrected RELAPS version, the expected magnitude of the effect of the error
is minimal; so that, the higher RSS setpoints would probably have a minimal affect on the consequences of the analyzed
accidents.

POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE

Could the PISA create the possibility of an accident of a different type than prewously evaluated in the safety -
basis? Yes [] No [X

Explain:

RELAPS is a thermal-hydraulic computer accident analysis code used to simulate the integrated thermal-hydraulic
response for hypothesized accident scenarios in PWR. The error in RELAPS is in the reactor kinetics model. This
error could affect the calculated core power for reactivity insertion accident. Reactivity anomalies are analyzed
accidents in SAR-153 and SAR-192. RELAPS is not used in any real-time reactor control mechanisms. RELAP5 is
not an initiator of any accident sequence. The error in RELAPS accident analysis code would not create a condition
for an accident of a different kind than analyzed in the safety basis accident analyses.
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6.

Could the PISA create the possibility of 2 malfunction of equipment rmportant to safety of a different type than
previously evaluated in the safety basns? Yes EI No ' . ~

- Explaint - .

The equipment |mportant to safety are: a) fuel element claddlng (pnmary bamer preventmg the release of ﬁssron
products) and structure (heat removal), b) the Reactor Shutdown System (RSS) (mitigation of reactrvnty insertion),
c) outer shim control cylinders, neck shim rods and regulating rods (reactivity control), d) ATR primary coolant
system pumps and ATRC canal water level (heat removal), e) ATR primary coolant system pressure boundary
(barvier preventing fission product release and heat removal path), and f) ATR heat exchangers and secondary

~ (heat removal). RELAPS is a thermal-hydraulic computer accident analysis code used to simulate the integrated

thermal—hydrauhc response for hypothesized accident scenarios in PWR. The error in RELAPS is in the reactor-

. kinetics model. This error could affect the calculated core power for reactivity insertion accident. RELAP5S was A
* ’usedto simulate the reactivity anomaly accident sequences, such as withdrawal of reactivity controls rods or shims

ie:

lid:

V.

and voiding of an experiment position in the core. The RELAPS5 analyses were also used to verify the effectiveness
of the RSS setpotnts The RELAPS5 accident analyses were not used to eliminate equipment from the possible
important to safety equipment identified in the safety analyses.

POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY :

Could the PISA reduce a margin of safety as defined in the safety basis? Yes K Noe O

Explain: : 4

Since the accident analyses are used to verify the effectiveness of RSS setpoints, the error could result in RSS
setpoints that are too high to be as effective as currently demonstrated by the safety analyses. Higher RSS

setpoints would result in reductions in the margin between the analytlcal results and the ATR Plant Protection
Criteria and the ATRC core power Safety Limit.

However, for the ATR Critical Facility, the energy deposition acceptance criterion is 15 MJ, which is a Technical Safety
Requirement Safety Limit, SL 2.192.1, Core Energy Deposition. The energy deposition is based on the amount of energy to
raise the fuel element cladding temperature to 855 K, which is treated as the threshold clad melt temperature. The energy
deposition need to raise the fuel cladding temperature to 855 K was calculated to be 30 MJ. The allowable energy deposition
was chosen to be half that value or 15 MJ. As shown in preliminary calculations using a corrected REALPS5 version, the results
do not approach 15 MJ. The USQ determination, however, can not be based on preliminary resuits.

USQDET ERMINATION CONCLUSION

Based on the responses to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Questlon?
Yes X No
Explain:

The error discovered in the RELAP5 the reactor kinetics model could affect the consequences of accidents
analyzed and of the failure or malfunction of equipment important to safety analyzed in the safety basis analyses.
This error could result in the decrease in the margin of safety for the ATR and the ATR Critical Facility.

This error does not affect the probability of occurrence of accidents or the occurrence of the malfunction of equipment important
to safety analyzed in the safety basis accident analyses. This error does not create the possibility of malfunction of equipment
or create the possibility of a failure of a different type.

if “No,” is a Safety Basis document revision required at next annual update?[] Yes [] No

NOTE: If USQ determination result is positive, additional notuf' cation for ORPS is requnred per LWP-9301.
APPROVAL/CONCURRENCE SIGNATURES
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Describe the New Information/Discovery: , .
- Avpreliminary result of the ongoing update of the seismic qualification of PCS piping is that, when new hazard
~ definitions and standards of analysis are applied, certain pipe supports do not satisfy the current ASME Section Ill -
criteria for the site specific design basis earthquake. The final number of affected supports is not yet known, butis
expected to be in the range of three to seven. These supports would require physical strengthening before the
PCS as a whole can be considered seismically qualified for the envisioned definition of the safe shutdown
earthquake, which is based upon the site-specific probabilistic seismic hazard.

SAR-153 states that the PCS piping satisfies the intent of ASME Section lil rules for seismic design of Class 1
piping,asof 1979. -~ - A : A .
Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): .

' -“S8AR-153 Chapters 3,5, and 15.6. . = - e oL

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9)
Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [] Yes [X No :

If “Yes,” proceed to Sections I, Ill, and IV." _
If “No,” provide an explanation and basis for the reasonability determination.

Background: ,
The existing seismic analysis of the PCS was conducted according to ASME Section Ill, Class 1, 1973 edition rules and was

based upon-Housner-style response spectrum input. This analysis concluded that the PCS satisfied the intent of the ASME B
code, and is mentioned several times in SAR-153. .

The ATR Life Extension Program (LEP) Seismic Assessment Project is currently conducting a seismic analysis of the PCS

according to DOE-STD-1020, using ASME Section Il Class 1, 2007 rules and the previously completed probabilistic soil- .

structure interaction (PSSI) analysis of TRA-670 as’input. This PSS! analysis is in tum based upon the site-specific probabilistic

design basis earthquake (DBE). Ttie effect of updates in the seismic hazard and piping analysis standards has been a

significant increase in the spectral peaks of the input motions, and additional technical rigor of the analysis approach. The

preliminary conclusions of the new analysis indicate that several pipe supports will require strengthening in order to satisfy
_ current codes and standards for the new and higher probabilistic DBE. : A

-The PCS was also evaluated during experience-based walkdowns performed in 1989 to establish fragility parameters for input
to the seismic Probabilistic Risk Assessment (PRA).. The walkdown team concluded that the PCS piping system was -
seismically robust, such that seismically-induced failunJ of the PCS pressure boundary is a very low probability risk, below a
defined screening level (median capacity > 2.0g). This conclusion was based upon expert judgment representing the state of
knowledge of the seismic engineering community at the time. A large factor in this judgment was the earthquake experience
data indicating that welded steel piping systems were seismically robust in general (EGG-PRP-8823 Appendix O).

Supported by the seismic fragility evaluations performed for the PRA walkdowns, the PCS pressure bodndary was judged to
have an insignificant probability of failure during a design basis earthquake. Applying the quantitative and qualitative results of
the seismic PRA, various LOCA event sequence probabilities were defined as either condition 2, 3, 4, or beyond design basis
(SAR-153-15.6). -

No new walkdowns have been perfomed since 1989 for the purpose of experience-based seismic qualification of the PCS
piping. No new effort has been undertaken to update the fragility parameters assigned to the PCS piping as part of the 1989
"PRA effort. Therefore, there is no new information regarding the fragility determinations of the 1989 walkdowns.

Issue: ’ : ’ )
The potential discrepancy is that there is a pending analysis concluding that certain PCS piping supports do not comply with
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Subject: . LEP Seismie Assessment Preliminary Findin@ on the Primary Coolant System

current seisimic codes and standards. However, SAR-153 states that the PCS piping complies with seismic codes and
standards as of 1979, and assigns low probabilities to accidents involving significant seismic damage to the PCS..

Evaluation:
SAR-153 currently recognizes the fact that the seismic hazard assessment for ATR has been updated since the PCS was
analyzed to the ASME code by Davidson in 1979 (SAR-153-3.1.1.2.2). It further recognizes that codes and standards governing
seismic evaluation of mechanical systems have evolved, and that the effect of these changes is a net increase in seismic
demand estimates (SAR-153 Figures 3.7-1 thru 3.7-4). To evaluate the risk associated with seismic category 1. SSCs which
either lack a seismic evaluation, or for which the existing seismic evaluation is dated, the SAR generally invokes the seismic
PRA (SAR-153-3.1.1.2.2). Specifically for component supports including supports of PCS piping, the SAR points to the high
fragility estimates of 1989 as presented in SAR-153 Chapter 3 Table 3.9-11. These fragility estimates are based upon expert
. walkdowns and experience data, and were not based upon the existing ASME code-based seismic analysis of the PC5 {EGG-

PRP-8823 Appendrx 0). Therefore updates to the ASME codes or other piping analysis procedures do not affect the fragility
estimates. .o

SAR-153 Table 5.2.1.1 lists ASA B31.1-1955 as the only design code applicable to the PCS. The standard applied during the
original design analysis was taken from the then curent Uniform Building Code. None of the numerous evaluations and
assessments completed subsequent to original design addresses the compliance of the PCS piping system with the applicable
design code. Rather, these efforts all stem from various programs which contemplated seismic upgrades.

The pending new analysis does not affect the seismic PRA that is the basis for the quantiﬁcation of risk presented in the cumrent
SAR., It does not affect the basis for the assignment of LOCA accident frequencies in the current SAR, and it does not affect
compliance with the applicable PCS design code. The conclusions of the pending analysis are not inconsistent with any
statement in the current SAR. Therefore, it is not reasonabie that these new results could have the potential to become an
inadequacy in the existing safety analysis. .

J. C. Chapman : ' S 8/21/08

USQ Evaluator SQ Evaluator Date
Print/Type Name M.BMg&)Nt?lbl) m /}?/g@.
e o fg w %/a,,@;‘
Nuclear Facility Manager ? ‘ ﬂ;dw . Nuclear Facility Manager Date
© ..., PrntType Name - ) Signature '

If the answer to the question above is "_No,f' file the completed form. Do not complete Section Ii, 11, or IV.
if the answer to ihe nuestl*on above is “Yes,” eomplete Section Il, Iii, and IV.
. PISA DECLARATION '

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

APISA exists. Complete the following actions .

e . Nuclear Facility Manager document actions {below) including rntenm operating restrictions taken to
. place or maintain the facility in a safe condition. '

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
. Qualified USQ evaluator proceed to Section Iil.










43161 PR INLUSQPROCESS
onszor REASONABILITY DETERMINATION/POTENTIAL INADEQUAGY IN
Use with LWP-18001 THE SAFETY ANALYSIS (PISA) FORM

(DO NOT USE FOR PROPOSED CHANGES) Page10f8

Facility or Activity: TRA-670, Advanced Test Reactor
USQ Process No.: ATR Complex-USQ-2009-208
Subject: Pump Motor Room Flooding Following a Cask Drop Onto the Canal Parapet

#erfey

Describe the New Information/Discovery:

The new information involves water flooding in the first basement pump motor room from canal and overhead
piping damage following a cask drop onto the canal parapet. The ATR UFSAR Sections 15.8.4, 15.8.9, and 15.8.10
describe that the low pressure demineralized (LDW) piping may be damaged and cause additional leakage and
addresses the resultant loss of power to the various pumps, but does not address the possibility of submerging the
emergency coolant pumps prior to fulfilling their safety function (i.e., provide forced flow for 30 minutes following
reactor scram).

The accident sequence is the drop of a cask onto the canal parapet with damage to the LDW piping in the pump
motor room in addition to overhead cable trays which contain PPS conduits and power supply cables.
Subsequently canal water and LDW flood the pump motor room in the first basement (assuming no leakage under
the personnel door, rollup door, heat exchanger door, the sliding fire door, and through-the canal seepage gutters
near the canal walls). Power supply cables to the pressurizing pumps are in the overhead cable frays. The loss of
the pressurizing pumps causes the reactor to trip on low pressure which activates the loss of coolant accident
(LOCA) primary coolant system pump trip engineered safety feature (ESF). This ESF causes the primary coolant
pumps to trip in 65 seconds. Forced flow is supplied by at least one of the two emergency coolant pumps. Power to
emergency coolant pump M-10 is diesel-commercial power through overhead cabling that is away from the
potential cask drop and is not damaged by the cask drop. Power to M-11 is battery backed utility UPS normally
supplied by commercial power through cabling on the floor behind the pumps which may be damaged due to
flooding. Power, however, is available to M-10 provided the pump motor does not become submerged. Forced
cooling is required for 30 minutes after reactor scram to prevent fuel damage. Therefore, water entering the pump
motor room cannot submerge the emergency cooling pump for at least 30 minutes.

The PPS conduits in the overhead primarily contain channel C signals for various RSS and ESF subsystems. Open
circuits of channel C for some of the RSS subsystems cause a channel C trip in the PPS. The remaining channel A
and B subsystem signals would remain functional. However, channels A, B, and C of the emergency flow and
emergency flow recirculation subsystem pass through the pump motor room in overhead cable trays and are
expected to be damaged. Open circuit of these channels cause a reactor trip and activates the hardwire automatic
start feature of the M-11 battery backed emergency coolant pump. Thus failure of these RSS subsystem signals
result in automatic trip of the reactor and automatic start of the emergency coolant pump before or nearly
simultaneous with the loss of the pressurizing pumps (power cable failure) and activation of the loss of coolant
primary coolant system pump trip. The other channel C RSS subsystems passing through the pump motor room
result in a condition where a single additional trip in channels A or B would result in tripping the reactor. All of these
conditions result in a reactor shutdowp zvig;e;pergency cooling water immediately following the subject drop event.

The LDW enters the reactor building’the switc g@r’ r%om through a 10 in. pipe at outside temperature. Flow
normally the-passes through a 4-in. pipe and flow orifice which restricts the flow to 100 gpm. This 4-in line is a
bypass around valve FCV-8-68 which is normally closed and only opens when there is a low low primary surge tank
level indication. Primary coolant system (PCS) shrinkage after loss of PCS primary coolant pumps (e.g. upon loss
of commercial power) and reactor SCRAM is not expected to create a low low surge tank level indication. Power
operations makeup flow is normally much less than 100 gpm. LDW flow is provided by a single operating LDW
pump with a standby LDW pump that is activated by a local pressure instrument. (The standby LDW pump is a
manual start.) Therefore, assuming the LDW piping is sheared following the cask drop, 100 gpm would flow into the
pump motor room. FCV-8-68 would remain closed since there is no low low primary surge tank level indication. A
single LDW pump (500 gpm capacity) would remain operating because the local pressure indication is expected to
remain nominal and a maximum of 500 gpm would be entering the pump motor room assuming that this flow could
pass through a 4-in. pipe.
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Facility or Activity: TRA-670, Advanced Test Reactor
USQ Process No.: ATR Complex-USQ-2009-208
Subject: Pump Motor Room Flooding Following a-Cask Drop Onto the Canal Parapet

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

e SAR-153, “Upgraded Final Safety Analysis Report for the Advanced Test Reactor " Section 15.8.10, “Dropprng
- a Heavy Cask Onto the Floor North of the Canal.”

'« TSR-186, “Technical Safety Requirements for the Advanced Test Reactor,” Current Revision.
» TRA-ATR-1807, “Updated Evaluation of Cask Drop Accidents,” Revision 1, February 2002.

s TRA-ATR-1728, “Evaluation of Consequences of Accidental Cask Drops Onto the ATR Storage Canal Parapet
and Wall,” Revision 0, April 2001.

+ TRA-ATR 1554, “Evaluation of ATR Safety-Related and Risk Significant Equipment Location-Dependent
Vuinerability,” Revision 1, September 2000. _

s OMM-7.6.12.1.4, “Low Pressure Demineralized Water (LDW) System,” September 25 1987

-3‘ OMM-7.6.12.4.3, “LDW System Instrumentatlon and ‘Control,” June 2 1993.

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9)
Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [X] Yes [ No

If “Yes,” proceed to Sections |, Iil, and IV.
if “No,” provide an explanation and basis for the reasonability determination.

NA NA NA
USQ Evaluator USQ Evaluator Date
Print/Type Name Signature
NA NA NA
Nuclear Facility Maniager Nuclear Facility Manager Date
Print/Type Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section il, Ili, or [V.
If the answer to the question above is “Yes,” complete Section Ii, Hll, and IV.
. PISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

Section 15.8.4, “A Large Failure of the Storage Canal, a Large Failure of the Canal Bellows or a Rapid Draining of
the PCS with the Drop Chute Cover Removed,” briefly mentions the cask drop on to the canal parapet or canal wall
and references TRA-ATR-1728 for canal damage and potential leakage into the pump motor room. Section 15.8.9,
“Dropping a Heavy Cask from One Foot Above the Parapet Within the Restricted Cask-Lift Areas of the Canal,”
also briefly mentions cask drops onto the canal wall supported to bedrock and refers to Section 15.8.4 for extent of
damage and canal leakage. Section 15.8.10, “Dropping a Heavy Cask Onto the Floor North of the Canal,”
describes that if the dropped cask falls into the pump motor room there can be damage to LDW piping with
subsequent flooding. This section describes that the pump motors are not likely to be damaged and the power
supplies are such that a single drop would not directly affect both emergency coolant pumps and PCPs
simultaneously. However, this section does not address that pump room flooding could eventually submerge the
emergency coolant pumps (located about 2 feet above the room floor) failing them or that the primary coolant
pumps would not remain available since the LOCA ESF trips these pumps 65 seconds after the reactor scram upon
low low primary coolant pressure caused by the loss of the pressurizing pumps.
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Facility or Activity: TRA-670, Advanced Test Reactor

USQ Process No.: ATR Complex-USQ-2009-208
Subject: Pump Motor Room Flooding Following a Cask Drop Onto the Canal Parapet

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including |nter|m operatmg restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Faclhty Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
o Qualified USQ evaluator proceed to Section lil.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

No actions to place the facility in a safe condition are required based on the following simple calculations that -
provide an estimate of the time to submerge the emergency coolant pumps conservatively assuming that there i is
no leakage from the pump motor room through or under the rollup door, personnel door, heat exchanger door, the
sliding fire door, or the canal seepage gutters.

No interim restriction on ATR operations are required based on same following discussion.

Pump motor room area 2800 ft2 — EGG-PRP-11229, Table 4.10.3-2.
Assume equipment occupancy of 10% yields pump motor room area of 2520 ft?

Water in flow over 30 minutes from canal is 19,120 gal. From TRA-ATR-1728 linearly interpolated from table values
of 10 min = 16,400 gal and 60 min =23, 200 gal.

Additional water from LDW if maximum flow from one operating LDW pump of 500 gpm is 15,000 gal.

The maximum volume of water entering the pump motor room in 30 minutes with no leakage is Vol = 19,120 gal +
156,000 gal = 34,120 gal.

Depth of water in the pump motor room is then Depth = (34,120 gal)*(0.1337 ft*/gal)/(2520 ft*) = 1.81 ft (~ 1 ft 10
in.).

The emergency coolant pump motors are on pedestals at the west end of the pump motor room while the cask lift
area and potential drop location is above the east end of the room. Since the intervening floor area also contains
four primary coolant pump motor pedestals and the water from the canal and will mainly be dumping into the room
from the south in the south to north direction, it is not expected that waves or splashing will inundate the emergency
coolant pump motors. Nor is it expected that flooding will cause immediate failure of power supply cable to M-11,
which is insulated and enclosed in conduit as it runs along the pump room floor. it is also not expected that the
increase in humidity due to flooding (canal and LDW water are near room temperature) will affect either of the two
emergency coolant pump motors. The only hazard to the immediate and continued operation of the emergency
coolant pumps is, then, the potential submersion of the pump motors.

Since the water depth is less than 2 ft after 30 minutes of flooding (the height of the emergency coolant pump
casing above the pump motor room floor) the emergency coolant pumps will remain operational for the required 30
minutes.
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Facility or Activity: TRA-670, Advanced Test Reactor
USQ Process No.: ATR Complex-USQ-2009-208

Subject: Pump Motor Room Flooding Following a Cask Drop Onto the Canal Parapet
B J Harwood/J C Chapman See Original March 25, 2009
Safety Analyst : Safety Analyst . Date
Print/Type Name . B _ " Signature ‘
E J Schuebert . See Original . March 26, 2009 .
Nuclear Facility Manager o . Nuclear Facility Manager Date
Print/Type Name Co Signature

Is independent technical review required? Yes [1 No X

Nuclear Fagcility Manager
Signature or Initials

Independent Reviewer - o ‘Independent Reviewer ’ : Date
PrintType Name : Signature :

USQ DETERMINATION

Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.).

SAR-1563, “Upgraded Final Safety Analysis Report for the Advanced Test Reactor,” Sections 15.3.3, “Long-Term
Complete Loss of Flow,” Section 15.8.4, “A Large Failure of the Storage Canal, a Large Failure of the Canal Bellows
or a Rapid Draining of the PCS with the Drop Chute Cover Removed,” Section 15.8.9, “Dropping a Heavy Cask
from One Foot Above the Parapet Within the Restricted Cask-Lift Areas of the Canal,” and Section 15.8.10,
“Dropping a Heavy Cask Onto the Floor North of the Canal.”

POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?

Yes X No [

Explain:

The initiating event for the accident identified by the PISA is dropping a cask onto the canal parapet over the pump motor room.
Dropping a cask in the canal area is considered a Condition 3 event. The PISA does not affect the crane, crane operation,
rigging, operator training, or cask handling, and therefore the PISA does not affect the probability of dropping a cask in the canal
area. One potential result of dropping a cask in the canal area is draining the irradiated fue! storage section of the canal.
Draining the irradiated fuel storage section, however, is considered a beyond design basis event. The safety analysis relies on
multiple layered defenses to support the supposition that draining the irradiated fuel storage section, the canal drain event, is a
beyond design basis event. The PISA does not affect crane operation, cask handling restriction, isolation of the irradiated fuel
section, or the emergency canal makeup to the irradiated fuel storage section. Therefore, the PISA does not affect the
probability of draining the irradiated fuel storage section of canal from a cask drop.

The PISA identified the potential of a complete loss of flow accident (CLOFA) within 30 minutes after a reactor scram, an early
CLOFA. The cask drop could damage the canal parapet, penetrate the floor north of the canal, rubble the canal wall, and
damage the LDW piping and cable trays in the pump motor room overhead. Loss of power to the pressurizing pumps is
expected to occur resulting in a low PCS pressure scram. Sixty five seconds after the low pressure scram signal, the primary
coolant pump motors are tripped by the LOCA ESF." (The primary coolant pump motors initially could be tripped from damage of
the cabling in the pump room overhead.) Flooding in the pump motor room is assumed to cause the loss of the battery-backed
utility power to emergency coolant pump (M-11). If the diesel-commercial powered emergency coolant pump (M-10) is
operating, it will continue to operate until the motor is inundated by the flood water. If the M-10 is in standby mode, it will start
either (a) on low recirculation flow due to the power loss to M-11 or (b) when the primary coolant pump motor breakers open due
to the LOCA ESF. M-10 is not expected to be inundated for at least 30 minutes, based on the conservative flooding estimate in
Section ll. Three conservative assumptions are embedded in this discussion {a) maximum LDW flow has been assumed
disregarding the flow restriction in the 4-inch LDW line that bypasses flow control valve FCV-8-68, (b) no leakage from the pump
motor room was assumed, and {c) although the power cable for M-11 is insulated and enclosed in conduit it was assumed to fail
within 30 minutes. Therefore, based on these conservative assumptions, the PISA does not affect the safety basis supposition
that an early CLOFA is beyond design basis. :
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Subject: Pump Motor Room Flooding Foliowing a Cask Drop Onto the Canal Parapet

Long-term CLOFA, the CLOFA occurring 30 minutes after scram, is considered a Condition 4 event and is analyzed in the
safety basis (Section 15.3.3). The Condition 4 long-term CLOFA is hypothesized to be a loss of commercial power in

conjunction with the loss of diesel power. Section 5.3.3.1 states: “The probability that both diesel and commercial power will fail -

" simultaneously is relatively high. However, the probability of restoring one or-both sources within. 30 minutes is also relatively
high. With the battery-backed power available to the de-motor emergency coolant pump, and the diesel power supply to the ac-
. motor emergency coolant pump [M-10], failure of both emergency pumps resuiting in a complete loss of flow in less than 30
- minutes is beyond design basis. The complete loss of flow after 30 minutes is estimated to be a Condition 4 event.” However,
the PISA initiating event is a cask drop, which is considered a Condition 3 event. The resultant pump motor room flooding is
assumed to cause the power to M-11 to initially fail and to submerge the motor of M-10 sometime after 30 minutes. The PISA
identifies a potential Condition 3 long-term CLOFA.

2, Could the PISA increase the consequences of an accident previously evaluated in the safety basis?

Yes [1 No X ' o .

“Explain: » ' ‘ R
Both the cask drop north of the canal onto the canal parapet and the complete loss of flow accidents are analyzed in SAR-153.
Sections 15.8.4, 15.8.9 and 15.8.10 indicate that flooding of the pump motor room is possible after a cask drop accident on the
north canal wall parapet, and Section 15.3.3 of SAR-153 analyzes the long-term CLOFA. The irradiated fuel storage section of
the canal remains protected by the isolation bulkheads and the canal firewater makeup system remains operable. Additionally,
the projected extent of canal damage is the top four feet of the canal wall. The storage canal floor is 18 ft. below the top of the
canal wall; the fuel storage grids set on the canal floor. The top of the irradiated fuel would be approximate 8 ft. lower than the
extent of the projected damage to the canal wall. 1t is expected that the irradiated fuel storage will remain submerged. In the
context of damage to the irradiated fuel, the consequence of the design basis cask drop accidents, the Condition 3 or 4 cask
drop, is unaffected by the PISA.

The consequence of the early CLOFA hypothesized in SAR-153 would be unaffected by any sequence of events that lead to the
early CLOFA, since the consequence are qualitative. The analysis of the long-term CLOFA, which is considered a Condition 4

fault, is presented in Section 5.3.3. The analysis indicate that the ATR Plant Protection Criteria for Condition 3 faults were meet-
for the long-term CLOFA Condition 4 sequence. Although the PISA identified a potential long-term CLOFA initiated by the

mez7
L

Condition 3 event, the analysis of the long-tenm CLOFA indicated that the consequence of that potential Condition 3 fault 7/47
s

satisfied the Condition 3 Plant Protection Criteria. Therefore, the PISA will not result in an increase in the consequence of the
long-term CLOFA.

3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis?  Yes No [1]

Explain:

Prevention and mitigation of canal draining event relies on the structure of the irradiated fuel storage section of the canal, the
cane and rigging, the isolation bulkheads for the irradiated fuel storage section, and the firewater and LDW canal makeup
systems. The PISA identified the possibility of the cask drop damaging the 6-inch LDW piping in the pump motor room. The
LDW canal makeup is taken off the LDW piping prior to entering the pump motor room; the canal makeup piping is 1-inch (Dwg
#120884). It is expected that, due to the resultant damage to the 6-inch LDW pipe, the LDW canal makeup system would fail.
However, since the cask drop would not damage the irradiated fuel storage section of the canal or the isolation butkheads, canal
makeup would not be needed and would not be considered important to safety for this scenario.

Prevention and mitigation of the CLOFA relies on the emergency coolant pumps (M-10 and M-11), the RSS, and ultimately the
emergency firewater injection and the vessel vent systems. Cable trays in the pump motor room overhead carry PPS channel C
for various RSS and ESF subsystems, channels A, B, and C of the emergency flow and emergency flow recirculation
subsystem, and power to the pressurizing and primary coolant pumps. Power to the pressurizing pumps is expected to fail,
which initiates a CLOFA sequence. The failure of channel C creates one-out-of-two logic for the affected RSS and ESF
subchannels. - Failure channels A, B, and C of the emergency flow and emergency flow recirculation subsystems will cause a
reactor scram and will activate the hardwired automatic start feature of the M-11 emergency coolant pump. (Low primary
coolant system (PCS) pressure scram signals are also expected due to loss of power to the pressurizing pumps.) Thus, failure
of the emergency flow RSS subsystem signals result in a scram and the start of M-11 emergency coolant pump.

The flooding will inundate the M-11 power cable, which runs on the floor along the north wall of the pump motor room. The
PISA assumes that the power to M-11 fails as a result. Section 15.3.3 states that since the battery-backed power is available to
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Subject: Pump Motor Room Flooding Following a Cask Drop Onto the Canal Parapet

the dc-motor emergency coolant pump, M-11, and the diesel power is supply to the ac-motor emergency coolant pump, M-10,
failure of both emergency pumps resulting in a complete loss of flow in less than 30 minutes is beyond design basis. The PISA,
" 'however, identifies the potential loss of the power supply to M-11. SAR-153 reference analysis Engineering Design File (EDF)
"TRA-ATR-1497, Early Complete Loss of Flow. Accident (CLOFA) Re-evaluation for the ATR LOCA USQ Resolution Proposed
LOCA ESF, identifies the potential loss of power to M-11 from the cask drop into the pump motor room and concludes that the
early CLOFA will continue to be a beyond design basis event provided M-10 is the running emergency coolant pump. Since that
analysis, the:-M-11 power-supply cable has been relocated to the north wall and would not be subject to direct damage from the
cask drop. However, that analysis did not consider the loss of power due to flooding of the pump motor room.

The LDW canal makeup system may be disabled, various subsystems of the RSS and ESF may be disabled, and the power to
-11 may be lost due the event identified in the PISA. Of these disabled equipment, only emergency coolant pump M-11 is
required to be operable by the safety basis analysis and then, because of the relatively high failure rate of M-10 to start on
demand, only if the M-11 is the running emergency coolant pump. The PISA, however, identifies the probable failed of M-11.
4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 5
evaluated in the safety basis? Yes [ No [] ’7éf’

Explain:

The equipment important for the prevention and mitigation of the canal drain accident and the CLOFA are: the structure of the
irradiated fuel storage section of the canal, the crane and rigging, the isolation bulkheads, the firewater and LDW canal makeup
systems, the emergency coolant pumps (ECPs), the RSS, and the emergency firewater injection (EFIS) and the vessel vent
systems (VVS). The irradiated fuel storage section of the canal, the fuel storage isolation bulkheads, the firewater canal
makeup system, the overall functionality of the RSS and the emergency coolant pump ESF, and the EFIS and VVS are not
expected to be damaged or impaired by the cask drop or the resultant flooding, since these systems and components are not in
the vicinity of the cask drop or flooding, or are expected to be able to perform their safety function.

The LDW canal makeup system would be impaired by the damage to the 6-inch LDW piping the in the pump motor room. As
discussed in the answer to question 3, canal makeup, however, is not expected to be needed for the accident sequence
identified by the PISA. Power to emergency coolant pump M-11 probably would be lost due to flooding in the pump motor room.
if M-11 is the running emergency coolant pump and M-10 fails to start, an early CLOFA could occur depending on when the
power to M-11 fails. The early CLOFA potentially could result in fuel damage in the core. Various RSS and ESF subsystems
and subchannels woulid be impaired, but the RSS and ESF will still provide their safety functions. (See question 3.)

liib: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE
5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes[] No[X

Explain:

The PISA identifies an accident sequence that could lead to a CLOFA. Section 15.3 discusses both the early and long-term
CLOFA. The PISA does not affect the canal drain sequence, except for the potential impairment of the LDW canal makeup.
Section 15.8 discusses cask drop and potential canal drain accidents.

6.  Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than

previously evaluated in the safety basis? Yes [_] No [X

Explain:

EDF TRA-ATR-1564, Evaluation of ATR Safety-Related and Risk Significant Equipment Location-Dependent Vulnerability,

identifies important to safety equipment in the pump motor room. Systems, structures, and components (SSCs) that are

identified in TRA-ATR-1564 and that have not been previously addressed by this USQD are: (a) bottom head EFIS piping,

(b) Radiation Monitoring and Seal System (RMSS), (c) LDW PCS purge valve, (d) instrument air, () canal drain lines, and

() experiment loop power, control, or makeup.
(a) The EFIS piping is in the overhead area in the east end of the room and then runs along the north wall. Cask
handling above this area of the room is not permitted with iradiated fuel in the vessel. (TSR-186, LCO 3.5.5 (04))
(b) The RMSS shuts off and isolates the confinement ventilation system after stack monitors exceed their radiation
setpoint. The RMSS can be manually initiated. The confinement integrity is required fo mitigate radioactive release to
the environment for certain accident sequences, e.g., LOCAs and in-vessel fuel damage accidents. Mitigation of the
long-term CLOFA could include venting the PCS, via the VVS, which will eventually result in dumping primary coolant
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Facility or Activity: TRA-670, Advanced Test Reactor
USQ Process No.: ATR Complex-USQ-2009-208
Subject: Pump Motor Room'Flooding Following a Cask Drop Onto the Canal Parapet

into the confinement. The cask drop through the pump motor room ceiling also penetrates the confinement boundary.
The safety basis analysis, Section 15.3, however, does not address the long-term need for confinement isolation. The
underpinning assumption is that without fuel damage the radiological consequence of the long-term CLOFA would not
require confinement. - R e

{c) The access to the LDW PCS manual purge valve. could be restricted or lost. The PCS manual purge valve is not
discussed in SAR-153 and is not considered important to safety for this sequence. ' ‘
(d) Instrument air may be damage from the cask drop. Loss of instrument air will affect the PCS pressure control.
However, the PISA identifies the potential loss of PCS pressure control by assuming the failure of the power supply
cables to the PCS pressurizing pumps.

(e} The canal drain lines may be damaged. Cask handling, however, is not permitted over the canal drains unless the
drain covers are installed. (TSR-186, LCO 3.5.5 (06)). »

(f) Experiment loop power, control and makeup may be damaged from the cask drop. Accidents that are initiated by
conditions, events, or faults in the experiment pressurized water loops could resuit in reactivity events in the ATR and
are discussed in Section.15.4. The relevant reactivity events are experiment loop voiding due to small loop piping '
ruptures and due to loss of temperature control for the loop water heaters. Both events are considered Condition 2
faults, while the cask drop is considered a Condition 3 fault. '

In summary, although the cask drop may damage equipment that was not specifically discussed in the cask drop analyses, the
fallure or impairment of any of the SSCs identified above (a) are not SSCs important for the accident sequences identified by the
PISA, (b) are addressed elsewhere in the safety analysis, or (c) are conditions identified by the PISA.

lic: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY

7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes X N[O

Explain:
The margin of safety for the canal drain accident may be thought of as layered defenses, which supports the supposition that
draining the irradiated fuel storage section of the canal is beyond design basis: (a) restrictions on cask handling, e.g., location,
lift height and reactor status, (b) isolation bulkheads for the iradiated fuel storage section, (c) energy-absorbing crush pads,
(d) canal inventory makeup for the irradiate fuel storage section, () procedures, rigging diagrams and training, and (f) canal
drain covers. Only the backup canal inventory makeup system, the LDW system, would be impaired by the cask drop over the
pump motor room. Due to multiple layered defenses to prevent draining the irradiated fuel storage canal section, the impairment
of the LDW canal makeup would have essentially no effect on the margin of safety.

VL] M T/lo«ﬁﬁf'
The margin of safety for the early CLOFA may also be thaugh.of as layered defenses, which supports the supposition that the
early CLOFA is beyond design basis: (a) two emergency coolant pumps, (b) one ECP operating, one in standby, (c) automatic
starts of the standby pump and start signal from primary pump breakers, (d} separate and diverse power supply systems,
(e) battery-back utility power supply to M~11, and (f) emergency diesel power to M-10. The PISA, however, identifies the
possibility of losing power to M-11 as a result of the flooding caused by the cask drop. Assuming that M-11 will not be available,
if M-10 is the operating ECP, the failure rate of M-10 to continue running for 30 minutes after the PCPs are tripped is Jow enough
to continue to support the supposition that the early CLOFA is a beyond design basis accident. However, if M-11 is the
operating ECP, the failure rate of M-10 to start upon demand is relatively too high to continue to support that supposition,

lild: USQ DETERMINATION CONCLUSION

8. Based on the responses to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes No

Explain:

SAR-153, Section 15.8.10 considers cask drop damage to power supplies, but did not address the potential CLOFA or flooding
which may fail the power source to M-11. The PISA identifies the potential of initiating a Condition 3 iong-term CLOFA,; the
safety analysis considered the long-term CLOFA a Condition 4 fault. The PISA identified that the battery-backed utility power
bus emergency coolant pump, M-11, could fail due to flooding (inundation) in the pump motor room:; the safety analysis does not
consider the potential that the initiating event (cask drop onto the canal parapet north of the canal) for a CLOFA could also fail
the M-11 pump. The PISA identifies a potential design basis accident sequence that could result in an early CLOFA,; the safety
analysis considers the early CLOFA beyond design basis. The inundation failure of M-11 would reduce the multiple layered
defenses against the early CLOFA and, in effect, reduce the margin of safety as defined in the safety analysis.
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Facility or Activity: TRA-670, Advanced Test Reactor
USQ Process No.:  ATR Complex-USQ-2009-208

Subject: Pump Motor Room Flooding Following a Cask Drop Onto the Canal Parapet

If “No,” is a Safety Basis document revision fequired at next énnual update?["} Yes 'l No
NOTE: if USQ determination result is positive, additional notification for ORPS is required per LWP-9301.
IV. APPROVAL/CONCURRENCE SIGNATURES

APPROVAL:

J. C. Chapman Wm /‘/lﬂm /[ 2059
USQ Evaluator V4 Q Evaluator Date

Print/Type Name Signature
E. J. Schuebert ﬁ/gﬂ‘% Lr//v/ﬂz 0909

Nudlear Facllity Manager 7 "Nuclear Facility Manager Date
Print/Type Name Signature

CONCURRENCE:

J. A. Jacobi L W - v A?/ﬁ?

Independent Review Committee Chair In epende%vnew Committee’Chair Date
Print/Type Name ignature
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Facility or Activity: Advanced Test Reactor

USQ Process No.: ATR Complex-USQ-2009-337

Subject: Dry Transfer Cubicle Reference Not Completed Before Submission of SAR-153 Addendum to D.O.E.
Describe the New Information/Discovery: '

' ECAR-497, “ATR DTC Shielding Materials Evaluations and Exposure Rate Assessments,” has not been completed
and issued. This ECAR is a reference in the SAR-153 Addendum for the ATR Dry Transfer Cubicle (SAR-1 53-
ADD-2), WhICh was approved by the Department of Energy (IS-ATR-09-014).

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-153-ADD-2, “SAR-153 Addendum for Use of the Advanced Test Reactor Dry Transfer Cubicle”

' REASONAB!LITY DET ERMINATION (Reasonablllty determlnatlons made as part of the ATR Design Basns
Reconstitution effort may be documented per SP-10.2.4.9)
~ Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
. discovery described above? [] Yes [X No

If “Yes,” proceed to Sections li, 1ll, and IV.
" If “No,” provide an explanation and basis for the reasonability determination.

The PISA affects only the Dry Transfer Cubicle (DTC) safety basis. At the time of discovery, the DTC was not approved for use
and was in a safe condition — the shielding function is not needed. No actions to place the DTC in a safe condition are

" pecessary.
Before the DTC can receive irradiated materials, the DTC must be approved for use following a management safety and
readiness assessment. In addition, since the time of discovery, ECAR-497 has been completed and issued. ECAR-497
confirms the safety analysis assumptions.

S. D. Winter / J. C. Chapman

USQ Evaluator
Print/Type Name
E. J. Schuebert . { £ . &
Nuclear Facility Manager ~ Nuclear Facility Manager\/ te
Print/Type Name Signature :
If the answer to the question above is “No,” file the completed form. Do not complete Section I, I, or IV.
If the answer to the question above is “Yes,” complete Section I, lil, and IV.
Il pPISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

The Dry Transfer Cubicle at the ATR provides a shielded environment for handing irradiated matenials in air. The shield
envelope of the DTC is composed of the walls, ceiling, floor, shield windows, shield door, penetration shielding. ECAR-497, a
reference in SAR-153-ADD-2, was intended to demonstrate that the shielding material installed in certain DTC wall penetrations
was acceptable for DTC usage. Without ECAR-497, there is no documented basis for DTC penetration shiefding acceptability.
This lack of basis undermines the shield envelope adequacy argument in SAR-153-ADD-2.

A PISA exists. Complete th_e following actions

. Nuclear Facility Ménagér document actions (below) incldding interim operating restrictions taken to
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Facility or Activity: Advanced Test Reactor
USQ Process No.: ATR Complex-USQ-2009-337

Subject: Dry Transfer Cubicle Reference Not Completed Before Submission of SAR-153 Addendum to D.O.E.

place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
"o Qualified USQ evaluator proceed to Section II.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

Safety Analyst Safety Analyst Date
Print/Type Name Signature

Nuclear Facility Manager Nuclear Facility Manager Date
PrintType Name ‘ Signature

Is independent technical review required? Yes [] No [X

Nuclear Facility Manager
Signature or Initials

Independent Reviewer Independent Reviewer Date
Print/Type Name Signature ’

. USQ DETERMINATION
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, eic.).

llla: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

1.  Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes [ No [J

Explain:
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Facility or Activity: Advanced Test Reactor
USQ Process No.: ATR Complex-USQ-2009-389
Subject: Cask Drop onto Equipment Hatch Cover West of ATR Storage Canal

~ Describe the New Information/Discovery:

Although heavy load cask drop accident analyses have been performed for the ATR storage canal area, a specific
-analysis for heavy load drops has not been found for drops onto the metal equipment hatch cover west of the
storage canal. Damage caused by a heavy load drop onto the hatch cover may exceed the consequences of the
ATR safety basis analyses. - ’ '

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-153 Upgraded Final Safety Analysis Report for the Advanced Test Reactor

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9) : ’
_ Isit reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [] Yes [X No

If “Yes,” proceed to Sections II, Ill, and IV.
If “No,” provide an explanation and basis for the reasonability determination.

SAR-153 section 15.8.10 discusses the consequence of heavy load drops north of the ATR storage canal. Section
-15.8.10 states: a) “it must be assumed that the dropped cask will fail the floor [north of the canal wall] and fall into
the basement below the handling area.” and b) “Cask lifts west of building grid 7.5 are limited to 3 ft. above the fioor -
to protect the canal west end support structure.” This 3-ft limit is based on an analysis on a 30-ton cask drop onto

. the canal wall. The hatch cover may or may not transfer the impact energy from a cask drop to the canal wall. If the

- impact energy is not transferred to the canal wall and the cask falls in the basement, the SAR analysis (referenced
in statement a) above) for a drop onto the canal area floor north of the canal will be enveloping. If, on the other
hand, the impact energy is transferred to the canal wall, the SAR analysis (reference in statement b) above) also
will be enveloping.

J C Chapman (@ﬂ,‘ geeg
USQ Evaluator Date

PrlanType Name

E J Schuebert

Nudlear Facility Manager "~ Nuclear Facility Manager
Print/Type Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section I, IlI, or IV.
. If the answer to the question above is “Yes,” complete Section i1, I, and V.

. pISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

A PISA exists. Complete the following actions
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Facility or Activity: Advanced Test Reactor (ATR)
USQ Process No.: ATR Complex-USQ-2009-459 _
Subject:_ Inadequate Procedure E-2, Loss of Primary Coolant Flow

Describe the New Information/Discovery:

Step 17 of E-2, Loss of Primary Coolant Flow, directs the operators to establlsh LDW feed to the reactor after
“venting the PCS and prior to EFIS actuation. As part of the effort to address-an issue from the ATR Design Basis
Reconstitution Program, scoping calculations using RELAP and SINDA were performed for a Complete Loss of
Flow accident which incorporated some of the steps in the ATR EPN, specifically E-2, Loss of Primary Coolant
Flow. RELAP calculates overall plant response, including the hottest fuel element, and provides the input for

SINDA, which calculates the results for individual fuel plates.

.For this scenario, the following was assumed:

1. The reactor is lmtlally operating : at 250 MW with 2-PCP operatlon and 70 ft3 of air in the surge tank -
2.- ' The accident is initiated by a loss of commercial and diesel power, which causes the PCPs the SCPs, the
pressurizing pumps, and the experiment loop pumps to coast down.

3. Commercial and diesel power are not necessarily lost snmultaneously (whlch would resuit very fast release

of the safety rods). The reactor scrams on low vessel inlet pressure, with no core power increase due to
experiment loop heat up.

4, The operators depressurize the PCS to 50 psig, then, 28 minutes after scram, the pressure in the upper
plenum is reduced to 11 psia (when GT-D-39 is opened). The operators began to vent the reactor vessel 28
minutes after scram—instead of the required 30 minutes—so that the upper plenum pressure is ~11 psia when ECP
M-11 lost power at ~30 minutes.

5. The M-11 ECP loses power (dc power supply depleted) while the upper plenum pressure is at 11 psia.
Flow through the core reverses and natural circulation is established inside the reactor vessel.

6. ‘Following the flow reversal, the pressure at the top of the reactor vessel (~101 ft) will be increased to 12.2
psia (i.e., atmospheric pressure). This pressure is maintained for the remainder of the calculation.

7. The vessel outlet temperature when forced flow is lost is used to determine the time that bottom-head EFIS
is actuated. It is assumed that efforts to establish LDW flow are not successful.

8. The RELAP calculation is terminated after EFIS flow is established and core temperatures are decreasing.

The same bottom-head EFIS flow rate table that was used for the very small seismic LOCA analysis is used.

With the above conditions, RELAP predicts that boiling occurs in the reactor vessel, and SINDA predicts dryout of
highest power fuel plates. With dryout, SINDA is not able to perform the calculations that fit the assumptions for the
statistical Plant Protection Criteria. With a nominal SINDA calculation, the peak cladding temperature is less than
400 F with no fuel failure. )

The result of interest is:

 "Attempted a “worst-case” Plate 15 calculation with ATR-SINDA. This has been done in previous analyses in which
boiling occurs to demonstrate compliance with the ATR plant protection criteria (see, for example, EDF-6503,
“Analysis of ATR Very Small Seismically-Initiated LOCA”). Fuel plate melting occurred at ~30.6 minutes.”

The worse-case scenario is used to demonstrate compliance when the normal statistical response is not possible. If
the worst-case passes, then no failure would occur. The worst-case scenario uses the combination of parameters
that has resulted in the highest cladding temperature in past calculations.

The above scenario is not in the ATR safety basis since SAR-153 uses only EFISasa 2 water source since itis a
safety-related system and not LDW, since it is not safety-related. In addition, depressurization of the reactor vessel
in the SAR scenario is not initiated until ~50 minutes, well after ECP M-11 is assumed to lose power, which resulits
in the flow reversal.

SAR-1 53; Section 15.3.4, presents the Long-Term'Complete Loss of Flow accident. In that case, both commercial
and diesel power is lost with M-11 providing flow for 30 minutes. Lang term success for this Condition 4 event is
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Facility or Activity: Advanced Test Reactor (ATR)
USQ Process No.. ATR Complex-USQ-2009-459

Subject: Inadequate Procedure E-2, Loss of Primary Coolant Flow

met by manually opening the vent valves prior to the upper plenum temperature reaching 200 degrees F. Following
the depressurization, EFIS will supply adequate water to protect the core.

’ Identify the applicable safety basis document(s) (e. g., DSA,'SAR, BIO, TSRs; etc.):
SAR-153, Updated Final Safety Analysis Report for the Advanced Test Reactor

REASONABILITY DETERMINATION (Reasonability determinations mate as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9) ‘
" Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [ Yes [X No

If “Yes,” proceed to Sections Il, ill, and IV.

If “No,” provide an explanation and basis for the reasonability determination.

While the RELAP scoping calculations described above indicate that there is a potential for fuel melt to occur, there
is no indication that the ATR safety basis is inadequate. As noted in the description above, SAR-153, Section
15.3.4, shows that for a Loss of Flow Accident, EFIS actuation will protect the core since PCS depressurization
does not occur until later than the sequence described above. Depressurization occurs later since it is a function of
the heat up rate for the upper plenum and the elapsed time from when the loss of flow occurred. At the later time,
the steam generation rate is lower due to the lower decay heat and the higher PCS pressure. The inadequacy is not
with the ATR safety basis but with the ATR EPNs which could place the plant in an unanalyzed condition if a Loss
of Flow accident occurred.

William E. Kohn wﬂ _ fr~ WE Kobin /a. e-wn A 2 30ly 2009
USQ Evaluator Date
Print/Type Name
RBavee (Risway/ 7 /2 /o9
Nuclear Facility Manager " Date
Print/Type Name
If the answer to the question above is “No,” file the completed form. Do not complete Section I, Iil, or IV.
If the answer to the question above is “Yes,” complete Section I, llI, and IV.
. PISA DECLARATION :

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
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Facility or Activity: Advanced Test Reactor
USQ Process No.: ATR Complex-USQ-2009-631
Subject: ATR Primary Coolant System pH Control

Describe the New Information/Discovery:

Engineering Calculations and Analysis Report ECAR-571, ATR Primary Coolant System Filterable Solids Limits,
states, "if the ATR PCS [primary coolant system] is operated at the lower pH limits allowed by TSR-186 [LCO-
3.3.5], it would be dangerously close to, or may even begin to dissolve the boehmite layer on the fuel. The main
concem is that upon pH adjustment back into the normal operating range the dissolved aluminum can replate out
on the hot surfaces of the fuel. However, it would not be in a crystalline boehmite form but rather a gelatinous
boehmite which ¢an significantly impede heat transfer. The transformation of gelatinous boehmite to crystalline
boehmite is further impeded by dissolved carbonates (which are present in the ATR PCS). Thus, there is a danger
that ATR could buckle fuel as was observed at the ETR (cycle 108) after a pH excursion.”

- ECAR:571 further states “a bulk water pH of less than 4.9 is dangerously low.”

Jee 14N <
Ta§—186 LCO-3.3.5 allows the PCS pH to be 4.8 butp’SA/du ing power operafions.
T8 5 /riffor

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRy, etc.):

SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor, Revision 26
TSR-186, Technical Safety Requirements for the Advanced Test Reactor, Revision 22

Pending SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor, Revision 27
Pending TSR-186, Technical Safety Requirements for the Advanced Test Reactor, Revision 23

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-1 0.24.9)
Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [ Yes [ No

If “Yes,” proceed to Sections I, Ili, and IV.
If “No,” provide an explanation and basis for the reasonability determination.

USQ Evaluator USQ Evaluator Date
Print/Type Name Signature
Nudeér Facility Manager Nuclear Facility Manager Date
PrintType Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section II, 1, or IV.

If the answer to the question above is “Yes,” complete Section Ii, Ill, and IV.
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Facility or Activity: Advanced Test Reactor
USQ Process No.:  ATR Complex-USQ-2009-631
Subject: ATR Primary Coolant System pH Control

. piSA DECLARATION

- What Is the basis for concern that the safety basls may not be bounding or may be otherwise. Inadequate?
Provide an explanatlon .

After an excursion of pH to less then approximately 5.0, e.g., pH between 4, 8 and 5.0, the passnvated
crystalline boehmite, hydroxide, surface may dissolve in the acidic PCS. The LCO-3.3.5 actions allow the
power operations to continue and to raise the pH to 25.0. The higher pH may cause the dissolved
aluminum hydroxide to reform as gelatinous boehmite, but not re-passivate and continue to thicken. The

thicker gelatmo‘us boehmite could-inhibit heat transfer from the fuel element to the PCS.

A PlSA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including mtenm operatmg restrictions taken to
place or maintain the facility in a safe condition. -

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
s Qualified USQ evaluator proceed to Section Iil.

ACTIONS TAK%N TO PLACE OR MNNTNN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

At the time of discovery the ATR was in a scheduled outage. No immediate actions were necessary to place the plantin a safety
conditions.

Interim controls: Primary coolant pH shall be =5.0 but <5.4.
|Applicability: POWER OPERATION

ACTIONS:
CONDITION REQUIRED ACTION COMPLETION TIME
A. PCSpH: A.1 Restore pH. 8 Hours
. >49but<50 | OR
OR A.2.1 Verify reactor scram.
>54but <5.5 AND
A.2.2 Maintain PCS flow. Until SR 4.5.1.2 cooling
time is met
‘B. PCSpHas B.1 Verify reactor scram. IMMEDIATELY
| verifiedon2of | Anp
1 2or2of3 - e s . .
‘ samples taken at B.2 Maintain PCS flow. I._Tntll_SR 4.5.1.2 cooling
<30 minute AND time 1s met
intervals: B.3 Forlow pH, verify the | Prior to reuse of affected
| <49 presence of the FUEL ELEMENTS for
| OR specified oxide on POWER OPERATION
= affected FUEL
>3.5 - ELEMENTS <1.0 mil
for planned operation.
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SURVEILLANCE REQUIREMENTS:

SR # - SURVEILLANCE REQUIREMENT - FREQUENCY
4.3.5.1 | Verify pH by analysis _| Each Shift
4352 Verify recycled FUEL ELEMENTS Prior to reuse of recycled
have NOT been exposed to pH < 4.9 FUEL ELEMENTS in
during POWER OPERATION POWER OPERATION

J C Chapman See Original 8/20/09

' Safety Analyst Safety Analyst Date

Print/Type Name Signature

E J Schuebert See Original 8/20109

Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature
Is independent technical review required? Yes [1 No [ See Original
Nuclear Facility Manager

Signature or Initials

Independent Reviewer Independent Reviewer Date
Print/Type Name Signature

. USQDETERMINATION
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, efc.).

SAR-153 §4.2.1.5.3 Fuel Element Structural Design:

Chemical compatibility among core components is maintained by the use of high aluminum~content alloys for most of the
components in the active core region. Allowable limits on pH, conductivity, and filterable solids in the primary coolant prevent

excessive corrosion product buildup on the fuel plates.
SAR-153 §4.2.3.1.1 Chemical Evaluation:

Extensive ex-reactor corrosion studies performed by Oak Ridge National Laboratory (ORNL) tests in support of the ATR design
(Griess, Savage, and English 1964) showed that the corrosion rate decreases with exposure time and increases with surface
temperature. The controlling temperature Is at the corrosion product-water interface (i.e., surface temperature). For a coolant pH
of 5.0 and heat fluxes between 1 x 10°and 2 x 10° Btwhr (3 x 10%and 6 x 10 wim?).

The ORNL tests also showed that the pH of the coolant is an important variable affecting the rate of corrosion-product buildup.
On the basis of the ORNL experiments, it was concluded that 6061 aluminum would have adequate corrosion resistance for use
as ATR fuel plate ¢Iadding provided the pH of the primary coolant was maintained at 5.0 with nitric acid. PCS pH was originally
controlled at 5.0 £ 0.2 during power operation. The method of control was changed from nitric acid addition to use of the bypass
demineralizer system. After a trial period (Durney 1980), the upper limit was raised to 5.4 giving an allowable range of 4.8 fo 5.4
starting with Cycle|49A (Dumey 1982). Many years of operating experience have shown that the current limits (4.8 10 5.4 for
reactor operation at greater than 3 MW) are sufficient to control corrosion.

The measured fuel plate oxide thickness vs. accumulated exposure data from Cycle 22B through Cycle 100C (1974 to 1994) are
summarized in McCracken (1993). Except for a small number of observations around 1 mil, the data show the oxide thickness
tends to be selfHimiting in the range of 0.4 to 0.6 mil. PCS water chemistry limits on pH and filterable solids are established in
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part to control oxiﬁe growth. PCS pH is controlled at 4.8 to 5.4.

SAR-153 Table 4.4-6 Reactor Coolant System Component Thermal and Hydraulic Data
This table notes that Nominal PCS les 48154 |
SAR-153 Section 5.1.4 System Description

Primary Coolant pH and purity (which is concemed primarily with radioactivity and dissolved and suspended solids) are
maintained by prok:essing primary coolant through an anion-cation bypass demineralizer system before retuming to the PCS
through a 6-in. pipe. -

SAR-153 §5.2 Intégrity of the Primary Coolant Pressure Boundary: :

Control of PCPB [primary coolant pressure boundary] materials, chemistry, and environment to prevent brittle fracture failure
modes or overtemperature. Critical parameters are controlled by TSRs such as those for pressure, temperature, and primary
coolant pH.

SAR-153 §5.2.3.2i Compatibility with Primary Coolant:

Table 5.1-2, ltem (f) lists nominal operating ranges for the primary coolant chemistry. Limits on pH, conductivity, dissolved
minerals, and filterable solids help ensure that excessive oxide deposition on the fuel elements or aluminum corrosion does not
occur as a result & primary coolant chemistry.

SAR-153 Table 5.1-2 Primary Coolant System design and performance characteristics:

(f) Nominal operating primary coolant chemistry:
pH, Reaqtor power >3 MW, 5.0-5.2
pH, Reactor power < 3 MW, .4.958

(These ranges are changed to 4.8 to 5.4 and 4.8 to 6.0 in the 2009 annual update of SAR-153)
SAR-153 §9.2.10.1 ATR Chemistry Control:

The pH of the pun‘ﬁed coolant is kept slightly acidic to minimize the formation, transportation, and deposition of aluminum
corrosion products and to reduce aluminum fuel cladding corrosion rates.

SAR-153 §16.2.2.4 Coolant System:

The performance of the aluminum fuel elements is affected by the oxide layer formed during operation. The oxide layer is
influenced by the QH of the water and by the impurities. Consequently, the chemistry parameters of the coolant are important
controls. The oxide development has been shown acceptable with the pH maintained =4.8 and <5.4 when the fuel element is at
temperature and initially has a thin layer of Boshmite. The fuel element temperatures are considered significant when the power
level is at 3 MW orimore. When the power level is less than 3 MW, there is negligible oxide formation due to the reduced
temperature, and the pH range is expanded to 4.8 and <B6.0. Since the oxide formation is negligible under these conditions,
the control of pH at powers <3 MW is contained in operating documents and is not a LCO. The conductivity for these two pH
ranges is <6 micrq mhos/cm for power operation and <10 micro mhos/cm at other times. The limits on pH in concert with
quality controls during manufacture and handling provide assurance that the oxide layer on the fuel element cladding will be
within the range assumed for the accident analysis and in the range for adequate heat removal during normal operation. The
formation of the initial oxide layer (Boehmite) is a requirement included in the LCOs. The pH represents a process variable
considered in the afccident analysis as an initial condition. Control of the pH at power levels above 3 MW is a LCO. The

verification of conductivity is appropriate for operating documents.
SAR-153 §16.3.2.4 Coolant System:
The pH of the primary coolant is to be verified during reactor operation when power level is greater than 3 MW,
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TSR-186 LCO 3.3)5 Primary Coolant pH:
Primary coolant pH shall be 4.8 but <5.4
" TSR-186 Bases 3.3.5 Primary Coolant pH: 3

Chemistry of the PCS coolant may have a significant effect on the oxides formed on the operating fuel element cladding. The
oxide results in a r‘ésistance to transfer of heat and affects the operating temperature of the fuel plate. The significant chemistry
parameter is the acidity or pH of the water. The pH of the coolant is specified to minimize the amount of oxides formed and
deposited on the h;eated surfaces of the fuel plate. The pH range has been shown from research and verified by experience to
result in acceptable oxide thickness. : _ _ S o

The pH fs controlied within the range of 4.8 to 5.4 to minimize the development of oxide thickness on thé fuel plate cladding and
to minimize dissolved aluminum in the coolant.

Without proper control of the pH, there is potential for excessive oxide development. Oxides represent a resistance to transfer of
heat to the ooolant;h Retaining heat in the plate will result in excessive temperatures and potential melting of the cladding. A
compromise of the|cladding will result in release of fission products.

The pH range is required as an LCO since it represents control of the oxide thickness. The oxide thickness is modeled into the
SINDA code used to calculate fuel plate temperatures.

TSR-186 Bases 3.6.3 Oxide Thickness:

The initial oxide layer in concert with the pH limits provides assurance that the oxide thickness on the fuel element cladding will
be consistent with the historical observations. The accident analysis assumed an oxide thickness that envelops the historical
observations.

References:

Dumey, J. L., 1980, letter to A. L. Bowman, “ATR Power Limit for Higher pH in the PCS,” JLD-21-80 (Rev. 1), EG&G ldaho, Inc.,
October 17, 1980.

Dumey, J. L., 1982, letter to D. R. Mousseau, “Effect of pH on ATR Oxides,” JLD-17-82, EG&G idaho Inc., July 9, 1982.
Griess, J. C., H. C. Savage, and J. L. English, 1964, Effect of Heat Flux on the Corrosion of Aluminum by Water, Part IV, Tests
Relative to the Advanced Test Reactor and Correlation with Previous Resuits, ORNL-3541, Oak Ridge National Laboratory,
February 1964.

McCracken, R. T, H993, “ATR Fuel Element Oxide Data Summary,” EDF TRA-ATR-891, EG&G Idaho, Inc., November 15,
1993.
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Hla: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
' -MALFUNCTION EVALUATED IN THE SAFETY BASIS

ATR fuel elements have a thin (~ 0.1 mil) crystallme boehmite (aluminum hydroxxde) corrosion layer applied dunng fabrication.
Aluminum hydmxide is highly resistant fo corrosion within a pH ranged defined by passivation of the hydroxide layer. The
fabrication process ensures the passivation of the boehmite layer. In SAR-153 this corrosion layer (the aluminum hydroxide, or-
boehmite) is genera!ly called the oxide layer. Passivation breaks down in low pH aqueous solutions in which high hydrogen ion
concentration dissolye the hydroxide. When the pH is raised, the dissolved aluminum hydroxide preferentially precipitates onto
hot aluminum surfaoes as gelatinous boehmite. In addition, the corrosion layer will continue to grow, as gelatinous boehmite.
The high radiation |n the core inhibits the passivation of the boehmite, while the gelatinous boehmite layer continues to thicken
limited only by spalllng (Reference ECAR-571) If the low pH is not raised, the fuel cladding will continue to corrode.

1. Could t.he PISA m&lrease probabmty of occurrence of an accident prevxously evaluated in the safety basns?
Yes No :

Explain:

TSR-186 LCO 3.3. 5\allows restoring the primary coolant pH provided that the pH remained greater than 4.7 and continuing
power operation w1th the primary coolant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low
pH will dissolve the passwated boehmite layer and corrode the aluminum, thinning the aluminum cladding and the structural
aluminum components of the fuel elements. Restoring the primary coolant pH (to the nominal operating range ~ 5.0) will
precipitate the dissolved aluminum hydroxide on to hot aluminum surfaces in a gelatinous hydroxide form. The PISA identifies
the possibility of the oxide layer on ATR fuel elements thickening due to performing actions permitted by TSR-186 after a low
primary coolant pH excursion. The thickening of the oxide layer orf could adversely affect the assumptions in the safety basis

analyses. gl vl

The accidents for whlch the oxide thickness is an important parameter are all accidents in which heat energy must be
transferred from the \fuel elements to the primary coolant. These accidents include: a) decrease in heat removal, b) decrease in
reactor primary coolant flow rate, c) reactivity and power distribution anomalies, d) decrease in primary coolant inventory,

e) dropping an |rrad|ated fuel element, f) fuel channel blockage, and g) gas leakage into fuel channel. Of these accidents, only
SAR-153 section 15.10. 7, Fuel Plate buckling Due to an Excessive Buildup of Oxide on Fuel Plate Surface, addresses potential
oxide buildup on fue} element plates. No causes for the excessive oxide buildup were identified. Section 15.10.7, however,
states “Excessive oxide buildup is considered a Condition 3 event because of the meticulous chemistry control of the primary
coolant and routine ox:de surveillance measurements at the end of each cycle.” The thicker gelatinous boehmite could reduce or
occlude flow thorough the fuel element coolant channels. Reduced or occluded flow would impede adequate heat transfer and
could increase the piessure drop, the flow force, across the core. The resultant higher fuel temperatures and forces on the fuel
element could result in fuel plate buckling which will further obstruct the flow through the fuel element channel. The PISA
identifies the potentlbl for allowed, but inappropriate primary coolant pH control, which may cause excessive oxide buildup;
restoring pH after a low pH excursion could increase the frequency of occurrence of excessive oxide buildup.

2.  Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes XI No [
Explain:

LCO 3.3.5 allows restoring the primary coolant pH provided the pH remained greater than 4.7 and continuing power operation
with the primary coolant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low pH will dissolve
the passivated boehhnte layer and corrode the aluminum, thinning the aluminum cladding and the structural aluminum
components of the fuel elements. Restoring the primary coolant pH (to the nominal operating range ~ 5.0) will precipitate the
dissolved aluminum \hydromde on to hot aluminum surfaces in a gelatinous hydroxide form. The PISA identifies the possibility of
the oxide layer on ATR fuel elements thickening due to performing actions permitted by TSR-186 after a low primary coolant pH
excursion. The thickening of the oxide layer 11« cfuld adversely affect the assumptions in the safety basis analyses.

The ATR Plant Protectlon Criteria (PPC), in part, are based on calculated thermal-hydraulic margins (i.e., standard deviations to
departure from nucleate boiling [DNB] and flow instability) for the primary coolant flow through the core dunng hypotheslzed
design basis accldents The SINDA-SAMPLE analysis software is used to calculate core flow thermal-hydraulic margins.
SINDA-SAMPLE uses Monte Carlo sampling to determine the statistical distribution of a specific phenomenon (e.g., DNB
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margin) given the s;tatistical distribution of each parameter used to quantify that phenomenon. The parameters used to evaluate
thermal-hydraulic margins and their variations are listed in SAR-153 Table 4.4-4. The corrosion film (oxide) thickness on ATR-
‘fuel elements is one of those sampled parameters. Fundamental to the statistical distribution is that during normal power

. operations nothing \ls done to.skew the-distribution. Inappropriate primary coolant pH control could skew the statistical
distribution of the oxide thickness from that assumed in the SINDA-SAMPLE analyses. In addition, the gelatinous layer may
have excess water intercalated between the boehmite crystalline structure; the intercalated water may change the thermal
properties of the o#ide layer. Thus, the PISA could increase the consequences of all of the accident analyses that used SINDA-
SAMPLE to calculate the thermal-hydraulic margins. The consequences would include reduced heat fransfer from the fuel
element due to the|thicker oxide layer. The reduced heat transfer from the fuel would result in reduced thermal-hydraulic
margins, increased fuel and fuel plate temperatures, increased fuel cladding failures and the resultant fission product release,
and increased fuel melt. Increased fuel cladding failures and increased fuel melt would increase the consequences of the
analyzed accidents. These accidents include: a) decrease in heat removal, b) decrease in reactor primary coolant flow rate,
¢) reactivity and power distribution anomalies, d) decrease in primary ¢oolant inventory, ) fuel channel blockage, and f) gas
leakage into fuel channel. - : : : :

In addition, the analysis of a dropped irradiated fuel element, SAR-153 section 1 5.8.5, assumes a thin boehmite layer on the fuel
element cladding. This Condition 2 accident resulted in no fuel damage provided sufficient cooling time is allowed prior to fuel
handling. Inappropriate pH control could result in an increased oxide thickness by causing the boehmite layer to dissolve and
reform in the thicker gelatinous form. Decay heat removal could be impeded by the thicker gelatinous boehmite layer. The PISA
could mean that the cooling times specified by TSR-186 LCO 3.5.1 prior to fuel handling are insufficient after a low pH excursion

to preclude fuel damage from a dropped fuel element. Thus the PISA could increase the consequence of dropping an irradiated
fuel element if handled as permitted by the safety basis.

3. Could the PiSA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes [X] No []

Explain:

LCO 3.3.5 allows re;ston'ng the primary coolant pH provided the pH remained greater than 4.7 and continuing power operation
with the primary coolant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low pH will dissolve
the passivated boehmite layer and corrode the aluminum, thinning the aluminum cladding and the structural aluminum
components of the fuel elements. Restoring the primary coolant pH (to the nominal operating range ~ 5.0) will precipitate the
dissolved aluminum hydroxide on to hot aluminum surfaces in a gelafinous hydroxide form. The PISA identifiss the possibility of
the oxide layer on ATR fuel elements thickening due to performing actions permitted by TSR-186 after a low primary coolant pH
excursion. The thickening of the oxide layer gnd;corld/ a;iversely affect the assumptions in the safety basis analyses.

T /o
The ATR fuel element cladding is the primary barrier against the release of fission products. Heat energy during reactor
operations and during and following upset conditions must be adequately removed, or the integrity of the fuel element cladding
can not be assured! The PISA suggests the possibility of a gelatinous boehmite layer reforming on the fuel element surface after
a low pH excursion. The gelatinous layer could impede the removal of heat from the cladding which could result in cladding
failure. Also the gel?tinous boehmite could reduce or occlude the primary coolant flow through fuel element flow channels.
Reduced or oocludqd flow could result in fuel channel buckling and fuel failure. Thus, inappropriate pH control could increase
the probability of fuel element cladding and fuel element failure.

4.  Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes [] No [

Explain:

LCO 3.3.5 allows re;storing the primary coolant pH provided the pH remained greater than 4.7 and continuing power operation
with the primary coolant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low pH will dissolve
the passivated boehmite fayer and corrode the aluminum, thinning the aluminum cladding and the structural aluminum
components of the fuel elements. Restoring the primary coolant pH (to the nominal operating range ~ 5.0) will precipitate the
dissolved aluminum hydroxide on to hot aluminum surfaces in a gelatinous hydroxide form. The PISA identifies the possibility of
the oxide layer on P#I’R fuel elements thickening due to performing actions permitted by TSR-186 after a low primary coolant pH
excursion. The thickening of the oxide layer orf could adversely affect the assumptions in the safety basis analyses.

;;, ofo?
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The fuel element claddrng is the primary barrier against the release of fission products. Failure of the cladding could release
fission products rntq the primary coolant, the storage canal, or the environment depending on the event scenario. Although, as .
discussed, the frequency of occurrence of fuel element cladding failure could increase due to the PISA, the consequences of

fuel failure, however would remain unchanged.

" Ib: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE

5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes Xl No [] ,

Explaln

LCO 335 al!ows re‘stonng the pnmary coolant pH provided the pH remained greater than 4.7 and oontmurng power operatron
with the primary coolant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low pH will dissolve

the passivated boehmlte tayer and corrode the aluminum, thinning the aluminum cladding and the structural aluminum
components of the fuel elements. Restoring the primary coolant pH (to the nominal operating range ~ 5.0) will precipitate the
dissolved aluminum hydroxide on to hot aluminum surfaces in a gelatinous hydroxide form. The PISA identifies the possibility of
the oxide layer on ATR fuel elements thickening due to performing actions permitted by TSR-186 after a low primary coolant pH

excursion. The thickening of the oxide layer })n'oo/.uld adversely affect the assumptions in the safety basis analyses.

After sufficient cooling time, for the purposes of fuel element storage requirements, ATR fuel elements are not longer defined as
“iradiated” and can be and are transferred to the unprotected section of the ATR storage canal, that is the fuel is not protected
from large canal dramlng accidents. The safety analysis determined that these “unirradiated” fuel elements would be sufficiently
cooled in air and that no fuel melt, or fission product release, would result from draining the unprotected storage canal area. The

safety analysis assqmes that a thin boehmite layer is on the fuel element cladding. The PISA suggests the possibility of a thick
gelatinous boehmrte layer reforming on the surface after a low pH excursion. The gelatinous boehmite layer could impede the
removal of decay heat from the fuel which could result in cladding and fuel failure. In addition, the potential change in thermal
properties of the oxrde layer due to intercalated water could also adversely affect the heat transfer from the fuel. The safety
basis analyses do not consider melting unirradiated fuel, i.e., fuel stored in the unprotected section of the storage canal, due to a
canal drain event to\be a design basis accident. Since adequate cooling may not be accomplished due to the thicker, gelatinous
boehmite layer, the PISA suggests the possibility of a new type of design basis accident.

previously evaluated in the safety basis? Yes [

Explain:

6. Could the PISA create the possibility of a malfunction of equr%nent important to safety of a different type than

LCO 3.3.5 allows restonng the primary coolant pH provided the pH remained greater than 4.7 and continuing power operation
with the primary ooqlant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low pH will dissolve
the passivated boehmite layer and corrode the aluminum, thinning the aluminum cladding and the structural aluminum
components of the fuel elements. Restoring the primary coolant pH (to the nominal operating range ~ 5.0) will precipitate the
dissolved alumlnum\hydroxnde on to hot aluminum surfaces in a gelatinous hydroxide form. Although there are other hot
aluminum surfaces i in the core region, the dissolved aluminum hydroxide will preferential precipitate on the hottest surfaces, i.e.,
the fuel element claddmg Boehmite buildup on other in-core components (e.g., flux trap baffle tubes, safety rod guide tubes and

flux tape fillers), which have comparatively large water gaps or annuli, would not adversely affect their safety function.

Except for aluminum, the effect of the current primary coolant pH control on the primary coolant system is addressed in the
safety basis. The PISA does not create the possibility of a malfunction of any equipment important to safety of a different type.
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lic:  POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY

7. - Could the PISA reduce a margin of safety as defined in the safety basis? Yes [ No [1
Explain: - - » '

LCO 3.3.5 allows restoring the primary coolant pH provided the pH remained greater than 4.7 and continuing power operation
with the primary coolant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low pH will dissolve
the passivated boshmite layer and corrode the aluminum, thinning the aluminum cladding and the structural aluminum ’
components of the fuel elements. Restoring the primary coolant pH (to the nominal operating range ~ 5.0) will precipitate the
dissolved aluminum hydrondde.on—ghot aluminum surfaces in a gelatinous hydroxide form. _

OO g /fufo? .
The SINDA-SAMPLE analyses assume a nominal thickness, variation in thickness and type (boehmite) of fuel element cladding
corrosion layer, but ot its form, i.e., crystalline or gelatinous. The PISA suggests the possibility of a gelatinous oxide layer
reforming on the surface after a low pH excursion. In addition, the gelatinous layer may have excess water intercalated between
the octahedral boehmite crystalline structure, which may affect the thermal properties of the oxide layer. The gelatinous layer
could be thicker than assumed in the analyses and could have different thermal properties. The thicker gelatinous layer could
impede the heat transfer from the cladding. In this case, the calculated margins to the ATR thermak-hydraulic PPC would be
reduced. In addition, the potential change in thermal properties of the oxide layer could also adversely affect the thermal-
hydraulic margins.

ilild: USQ DETERMINATION CONCLUSION

8.  Based on the responses to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes X No

Explain:

LCO 3.3.5 allows restoring the primary coolant pH provided the pH remained greater than 4.7 and continuing power operation
with the primary coolant pH of 4.8 or greater (not considering the high primary coolant pH condition). The low pH will dissolve
the passivated boehmite layer and corrode the aluminum, thinning the aluminum cladding and the structural aluminum
components of the fuel elements, Etoring the primary coolant pH (to the nominal operating range ~ 5.0) will precipitate the
dissolved aluminum hydroxid ot aluminum surfaces in a gelatinous hydroxide form. The PISA identifies the possibility of

c}k{b‘i the boehmite oxide!layer on ATR fuel element cladding thickening due to performing actions permitted by TSR-186 LCO 3.3.5

9, after a low primary coolant pH event. Oxide thickness is assumed to be 1 mil in the safety analyses; thicker oxide layer could
impede heat energy removal from the fuel elements. Insufficient heat removal both increases the probability of analyzed
accidents (fuel damage due to draining the unprotected section of the ATR storage canal and excessive thickening of the oxide
layer) and the consequences of many analyzed accidents and create a design basis accident of a different type (draining the
unprotected storage canal area).

If “No,” is a Safety Basis document revision required at next annual update?[ '] Yes [ No

NOTE: if USQ determination result is positive, additional notification for ORPS is required per LWP-9301.
IV. APPROVAL/CONCURRENCE SIGNATURES

APPROVAL.:
J C Chapman 14 S_(f 2039
usQ EYaluator SQ Evaluator Date
Print/Type Name Si fe
E J Schuebert 7/ 7/&7 o 9?{
Nuclear Faciiity Manager Nudclear FacilityManager /] 7  TDate

Print/Type Name Signature
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Describe the New Information/Discovery:

Appiication of Natural Phenomenon Hazard (NPH) requirements to the evacuation system is not consistent with the
seismic design of several buildings at the ATR Complex which house and physically support the evacuation sirens.
- For example, evacuation sirens required to meet NPH Performance Category 2 (PC-2), in accordance with DOE-
STD-1021-93, are mounted within office buildings that are not designed to withstand an equivalent seismic event.
Hence, building design may prevent some evacuation sirens from functioning following a seismic event.
Furthermore, post seismic evacuation of all collocated personnel, including those at neighboring facilities, is not
guaranteed considering the potential personnel injuries and damage to occupied buildings. The evacuation system
seismic designation also complicates construction of new buildings which potentially require internal instaliation of
_PC-2 evacuation sirens. . : R : S

The evacuation system sirens are relied on in the safety basis for the Advanced Test Reactor (ATR) to notify
personnel and initiate an ATR Complex wide evacuation. That is, some safety basis radiological consequence
analyses, identified in the ATR Safety Analysis Report (SAR-153), assume that ATR Complex personnel are
evacuated in order to demonstrate that the calculated exposures are within the limits of the ATR Plant Protection
Criteria (PPC). Demonstrating the safety of collocated workers is required by the Department of Energy (DOE) and
is incorporated into the ATR PPC. The accident analyses that rely on evacuation include postulated events
initiated by a seismic event.

In recent years the evacuation system performance category for Natural Phenomenon Hazards (NPH) was
reviewed and determined to be PC-2, not PC-4 as previously considered. This designation is in part based on
limited reliance on the evacuation system to provide protection to ATR Complex worker only following a seismic
event. The evacuation system does not provide a public safety function. The PC-2 designation and basis were
provided informally to the Department of Energy Idaho Operations Office (DOE-ID).

Applicable SAR-153 safety basis analyses for postulated events that rely on the evacuation system following a
seismic event include:
» Decrease in Primary Coolant Inventory (i.e., primary coolant system LOCA) (Section 15.6),
 Pressurized Water Loop or Experiment Handling Failure (i.e., experiment loop LOCA) {Section 15.7), and
» Fuel Storage Canal and Cask Handling Events (Section 15.8).

Note that the evacuation system is not relied on to limit radiological exposures to the public and, therefore, is not
designated as a safety-related or safety class structure, system or component (SSC). The Technical Safety
Requirements for the ATR (TSR-188) also does not impose any performance or operability controls related to the
evacuation system. The worker protection safety function of the evacuation system is established in SAR-153.
SAR-153 only identifies those SSCs designated at Seismic Category 1, but does not identify SSCs with lesser
seismic designations.

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-153, Safety Analysis Report for the Advanced Test Reactor
TSR-186, Technical Safety Requirements for the Advanced Test Reactor

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9)
Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [X Yes [] No '
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If “Yes,” proceed fo Sections i, 1ii, and-IV.
If “No,” provide an explanation and basis for the reasonability determination.

N/A

USQ Evaluator USQ Evaluator Date
Print/Type Name Signature
N/A
Nuclear Facility Manager Nuclear Facility Manager ‘Date
Print/Type Name . Signature
If the answer to the question above is “No,” file the completed form. Do not compilete Section I}, 1), or IV.
If the answer to the question above is “Yes,” complete Section I, 1li, and IV.

. PISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

The design of some support buildings, including office buildings, is not consistent with the seismic requirements of
the evacuation system. The seismic vulnerability of some support buildings at the ATR Complex could result in
failure of the evacuation system sirens to perform their intended safety function following a PC-2 seismic event.

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
. Qualified USQ evaluator proceed to Section HI.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

No immediate action is necessary to place the facility in a safety condition.

As identified previously, there are three categories of postulated accidents which potentially rely on the evacuation
systermn following a seismic event. The following evaluations provide assurance that the ATR PPC are currently met
for ATR Complex workers without reliance on the evacuation system sirens. Therefore, no restrictions on reactor
operation are required (e.g., no power reduction); however, an interim control is required with respect to the safety
basis PPC for Condition 4 events (discussed below).

Decrease in Primary Coolant Inventory (i.e., primary coolant system LOCA) (Section 15.6)

The current seismic LOCA analysis for the ATR is presented in EDF-5668. This analysis supports the interim
safety basis document in an addendum to SAR-153 (see EDF-5614). The seismic LOCA calculatiors in
EDF-5668 analyze the postulated failure of seismically vulnerable plant equipment (valves PCV-1-1 and
LCV-1-3C) in conjunction with a 1-inch equivalent PCS break due to seismically-initiated failure of small bore
piping. The minimum critical heat flux (CHF) and flow instability (FI) margins for the Condition 3 seismic LOCA
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are reported as 4.490 and 5.340, respectively. With such margins, fuel} damage is not a credible concermn.

For the Condition 4 LOCA, the minimum CHF and FI margins are 3.40 o and 1.640, respectively. Since the
CHF and FI margins are 2 1.2¢ for the Condition 4 fault, the margin to the aluminum-water ignition threshold
(AWIT) temperature is >30 {see SAR-153 Section 15.0.14). in addition, the fuel plate cladding temperatures
are well below the buckling temperature (EDF-5668 Figures 12, 18 and 22). Since the cladding tempera‘ure is
well below the buckling temperature, no fuel significant fuel damage is predicted.

An additional LOCA analysis was prepared subsequent to EDF-5668.  The analysis for a very small seismically-
initiated LOCA (equivalent to a complete loss of flow with seismically-induced leakage) is documented in
EDF-6503. EDF-6503 demonstrates that for the worst-case condition temperatures are well below the fuel
plate buckling temperature and, therefore, the margin to fuel plate'buckling is > 20, Therefore, the Condition 3
PPC are met and no significant fuel damage is predicted to occur.

Finally, ECAR-226 documents the analysis for seismically-induced LOCA and for a very small seismically-
initiated LOCA (complete loss of flow with seismically-induced leakage) during operation with an aged reflector
(i.e., with assumed flow blockage and a reduced plate power limit). ECAR-226 (see Cases 4 and 5)
demonstrates that the results of a seismically-initiated Condition 3 or Condition 4 LOCA, during operation with
an aged reflector, are bounded by the corresponding cases analyzed in EDF-5668. The analysis also
concludes (see Case 6) that the consequences of a very small seismically-initiated LOCA continue to meet the
Condition 3 PPC. Therefore, no significant fuel damage is predicted to occur.

Note that the large PCS piping is not predicted to fail during a seismic event. That is, a seismic event is not
postulated to cause a credible large break LOCA. Therefore, analyses and results for direct damage LOCAs
that apply the alternate Condition 4 criteria associated with reactor operation at high power, such ‘as those
analyzed for the break spectrum study, are not affected by the evacuation system seismic requirements or
evaluation herein.

Pressurized Water Loop or Experiment Handling Failure (i.e.. experiment loop LOCA) (Section 15.7)

Two experiment loop failures are considered (Section 16.7.1) for the experiment loops LOCAs. These are a %-
inch or smaller break, which is considered a Condition 2 event, and a greater than %-inch break, which is
considered a Condition 4 event. Although the loop piping is not designed to modern seismic standards, a
qualitative evaluation of its seismic ruggedness has been documented in EDF TRA-ATR-1166. This evaluation
allows that a design basis earthquake may create or cause to progress “small, slowly progressing cracks”, and
concludes that, “though catastrophic failure of the loop piping is beyond design basis, small cracks or leaks are
possible.” The seismic damage described in EDF TRA-ATR-1166 is consistent with the Condition 2, less than
Y2 inch LOCA. The larger Condition 4 loop LOCA wouid be greater than a "small crack or leak” and therefore a
seismic initiator of an experiment Joop large LOCA would be beyond design basis.

For the Condition 2 experiment LOCA the worker dose for evacuating (7.41 mrem) and non-evacuating

(3.71 rem) scenarios are calculated in TRA-ATR-1562. Although the evacuating dose is presented in the SAR,
the results for each scenario satisfy the Plant Protection Criteria (PPC) worker whole body dose limit of < & rem.
The ATR PPC for Condition 2 events do not establish a thyroid dose limit; however, thyroid dose limits are
defined for Condition 3 (75 rem) and Condition 4 (300 rem) events. Although there is no established thyroid
limit for a Condition 2 event, it is not acceptable for the consequences of a Condition 2 event to exceed the
thyroid dose limit for a Condition 3 or 4 event. TRA-ATR-1562 inciudes the calculated thyroid dose of 97.6 rem
for personnel at the ATR Complex for full plume passage (no worker evacuation). This exceeds the Condition 3
limit of 75 rem. However, full plume passage is conservatively modeled as 47 hours without consideration for
limited exposure duration due to the normal work shift. Credible exposure to the plume wouid be less than 24
hours (normal work shift for reactor operators is 12 hours). Considering a reduced (credible) duration of the
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plume exposure, the thyroid dose would be shown to be within the 75-rem Jimit.

Therefore, the consequences of a seismically initiated experiment loop LOCA, without reliance on the
~evacuation sirens or ATR Complex evacuation, or evacuation of other INL desert site facilities, are within the
"PPC. . ' ' :

Fuel Storage Canal and Cask Handiing Events (Section 15.8)

Irradiated experiments can contain quantities of radionuclides which may be harmful if released to the
. environment. A further consideration for this class of accident is that the direct radiation dose rate from an
~ unshielded irradiated experiment could be great enough to require evacuation of workers to satisfy Plant-
Protection Criteria for worker dose. - '

When not well-shielded by water an irradiated experiment is contained in a closed cask. A crane or winch is
used to handle the loaded cask. Dropping the experiment would be the result of a hardware failure or operator
error. The ATR bridge crane structures were shown not to collapse under SSE loading (EDF-7210 Revision 3).
Earthquakes do not apply significant lateral loads to cranes, because the loads are frequency isolated. The
vertical demand of an earthquake on a suspended load is limited to 1.0 g, above which the response will
deamplify by formation of slack on the rope. Standard hoisting and rigging factors of safety are at least 3.0,
which allows ample margin for a 1.0 g vertical seismic load. For these reasons, seismic experience has shown
bridge cranes and winches to be robust. Therefore, dropping an irradiated experiment is considered a random
event independent from seismic activity.

Given that during the 40-year operating history of the ATR no irradiated experiment handling accident has
required plant evacuation, a Bayesian probability estimate (see EDF-8722) that such an accident would occur
on any given day is approximately 3.4E-05. The probability of occurrence of a major earthquake (10 CFR 100)
on any given day is approximately 5.5E-05. Combining the two independent random events gives a joint
frequency on the order of 1.9E-09 per day or 6.8E-07 per year. This low probability makes an experiment
handling accident, concurrent in terms of consequence and response with a major earthquake, a beyond
design basis scenario.

Irradiated fuel (as defined in TSR-186), unirradiated fuel, and experiments are temporarily stored in the ATR
canal. The canal walls, liner, and bellows are structuraily qualified to withstand the safe shutdown design basis
earthquake (ECAR-380 and Paul C Rizzo Associates inc. Report 053472-02 Revision 3). Therefore, damage
to the canal resulting in a draining event as a direct result of a seismic event is beyond design basis.

Damage to the canal is also postulated from accidental drops of heavy objects. There are administrative
controls in place to limit the risk of this type of accident. The irradiated fuel is also physically protected from the
consequence of canal draining by the short bulkheads. Due to physical and administrative barriers, uncovering
irradiated fuel as a result of a dropped object damaging the canal is beyond design basis, and is particularly
unlikely to be caused by a seismic event. Potential canal drain and uncovering unirradiated fuel is also a
beyond design basis event. As discussed above under “Experiment Handling Accidents,” dropping a crane-
suspended load is considered a random event independent of seismic activity.

Another plausible mechanism for radionuclide release from stored fuel is direct damage to the irradiated or
unirradiated fuel, without concurrent canal draining. The only postulated seismic initiator for such damage
would be dropping a heavy object or some type of architectural building debris onto the fuel. Walkdowns of the
canal area conducted for the ATR Seismic Assessment project considered this possibility and concluded that
there are no credible seismic interaction hazards to canal area safety related SSCs (ARES Corporation Report
060230101-002). Lifting heavy objects over irradiated fuel, or over fuel storage grids containing irradiated fuet,
is not permitted. Lifting heavy objects over unirradiated fuel is also not permitted. Postulated heavy drop of
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any type is an infrequent occurrence. It is not credible that these independent improbable random events
- (lifting heavy object over fuel, dropping heavy object, occurrence of major earthquake) would.occur within a
‘short time period such that their consequences would be concurrent and additive.

Other mechanisms for stored irradiated fuel damage, such as improper cutting, either would not release large
activities of radionuclides, would have no plausible seismic initiator, or both.

For these reasons, seismically initiated damage to stored fuel or experiments requiring ATR Complex
evacuation is beyond design basis, and these postulated accidents do not rely on the evacuation system sirens
following a seismic event.

- The above evaluations demonstrate that the radiological exposures to ATR Complex collocated personnel (not
considered directly at the location of the accident) continue to be met without reliance on the evacuation system
sirens to initiate a complex-wide evacuation, However, the Condition 4 PPC for reactor accidents allow significant
melting and fission product release from the fuel. Hence, the PPC do not ensure on a continuing basis that the
calculated consequences of postulated events (i.e., future analyses) do not require evacuation. Therefore, an
interim control is required to ensure that Condition 4 events do not result in significant fuel damage or that an
accident-specific radiological analysis be performed (without reliance on the evacuation system sirens) if significant
fuel damage is postulated. The follow additional acceptance criterion is to be applied to Condition 4 accident
analyses:

“For Condition 4 postulated accidents, initiated by a seismic event, new or revised accident analyses
implemented into the safety basis shall demonstrate that potential fuel damage is bounded by existing
safety basis analyses.”

G. L. Sharp on file (EDMS)
Safety Analyst Safety Analyst Date
Print/Type Name Signature
E. J. Schuebert on file (EDMS)
Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Neme Signature
Is independent technical review required? Yes [J No on file (EDMS)
Nuclear Facility Manager
Signature or Initials
independent Reviewer Independent Reviewer Date

Print/Type Name Signature
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. USQ DETERMINATION

Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, elc.).

SAR-153; Executive Summary, Chapters 3, 9, 13, 15, and 16

‘POTENTIAL_ FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS

Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes [J No

Explain:

The seismic design characteristics of ATR Complex buildings, the ATR Complex evacuation system, or buildings at
neighboring facilities are not accident initiators. The accident initiators relative to post-seismic personnel

- evacuation are based in the frequency of occurrence of postulated seismic events, Therefore, there is no increase

in the probability of occurrence of an accident previously evaluated in the safety basis.

Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes No []

Explain:

SAR-153 Section 15.7.1 presents the resuits for a Condition 2 postulated experiment loop failure resulting from a
seismic event. The radiological consequences to collocated workers, presented in Section 15.7. 1, are based on
their evacuation. Although continued operation of the ATR has been supported by demonstrating that radiological
consequences remain within acceptable limits (see Section i1}, an increase in the exposure to collocated workers
above that reported in SAR-153 is possible without reliance on evacuation. In addition, the basis for the
Condition 4 PPC inherently assumes that damage to support buildings does not inhibit evacuation of collocated
workers, if necessary, which may not be achievable following a seismic event. Therefore, the PISA could increase
the consequences of an accident previously evaluated in the safety basis.

Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes [X] No []

Expiain:

Important to safety equipment is defined in SAR-153 Section 3.2 as structures, systems, or components (SSC)
“that provide reasonable assurance that the facility can be operated without undue risk to the health and safety of
the public.” Seismic design requirements of ATR Complex support buildings and the evacuation system do not
increase or reduce the risk to the health and safety of the public. Hence, based solely on the definition of important
to safety in SAR-153 support buildings and the evacuation system would not be designated as important to safety.
However, the meaning of “important to safety” equipment as applied in the USQ process is not limited to SSC
which affect risk to the public. Therefore, postulated failure of ATR Complex support buildings or evacuation
system components represents a potential increase in the probability of occurrence of a malfunction of equipment
important to safety previously evaluated in the safety basis.
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Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes [XI'  No [] ,

Explain:

important to safety equipment is defined in SAR-153 Section 3.2 as structures, systems, or components (SSC)
“that provide reasonable assurance that the facility can be operated without undue risk to the health and safety of
the public.” Seismic design requirements of ATR Complex support buildings and the evacuation system do not

- Increase or reduce the risk to the health and safety of the public. Hence, basad solely on the definition of important

Hib:

to safety in SAR-153 support buildings and the evacuation system would not be designated as important to safety.
However, the meaning of “important to safety” equipment as applied in the USQ process is not limited to SSC
which affect risk to the public.

SAR-153 Section 15.7.1 presents the results for a Condition 2 postulated experiment loop failure resulting from a
seismic event. The radiological consequences to collocated workers, presented in Section 15.7.1, are based on
their evacuation. Although continued operation of the ATR has been supported. by demonstrating that radiological
consequences remain within acceptable limits (see Section 1), an increase in the exposure to collocated workers
above that reported in SAR-153 is possibie without reliance on evacuation. In addition, the basis for the

Condition 4 PPC inherently assumes that damage to support buildings does not inhibit evacuation of callocated
workers, if necessary, which may not be achievable following a seismic event. ‘Therefore, the PISA could increase
the consequences of a malfunction of eq uipment important to safety previously evaluated in the safety basis.

POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE

Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes[] No[X

Explain:

Seismic vulnerability of ATR Complex support buildings and the evacuation system performance potentially impacts
the radiological exposure of evacuating collocated workers during postulated accidents. Support building design
and evacuation system performance do not initiate any reactor accident sequence or introduce an accident of a
different type than previously evaluated in the safety basis,

Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes [X] No

Explain:

Important to safety equipment is defined in SAR-153 Section 3.2 as structures, systems, or components (SSC)
“that provide reasonable assurance that the facility can be operated without undue risk to the health and safety of
the public.” Seismic design requirements of ATR Complex support buildings and the evacuation system do not
increase or reduce the risk to the health and safety of the public. Hence, based solely on the definition of important
to safety in SAR-153 support buildings and the evacuation system would not be designated as important to safety.
However, the meaning of “important to safety” equipment as applied in the USQ process is not limited to SSC
which affect risk to the public.

SAR-153 Section 15.7.1 presents the results for a Condition 2 postulated experiment loop failure resulting from a
seismic event. The radiological consequences to coliocated workers, presented in Section 15.7.1, are based on
their evacuation. Potential failure of support buildings and the evacuation system due to a seismic event is not
currently assumed in the safety basis. Therefore, the PISA could create the possibility of a malfunction of
equipment important to safety of a different type than previously evaiuated in the safety basis.
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lle: POTENTIAL FOR REDUCTION iN A MARGIN OF SAFETY

7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes No []
Explain:

SAR-153 Section 15.7.1 presents the results for a Condition 2 postulated experiment loop failure resuiting from a
seismic event. The radiological consequences to collocated workers, presented in Section 16.7.1, are based on -
their evacuation. Although continued operation-of the ATR has been Supported by demonstrating that radiological

- consequences.remain within acceptable limits (see Section ), an.increase in the exposure to collocated workers
above that reported in SAR-153 is possible without reliance on evacuation. In addition, the basis for the
Condition 4 PPC inherently assumes that damage to support buildings does not inhibit evacuation of collocated
workers, if necessary, which may not be achievable following a seismic event. Therefore, the PISA could increase
the radiological consequences and, thereby, reduce the margin of safety.

lid: USQ DETERMINATION CONCLUSION

8. - Based on the respth'es to questions 1 — 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes I No [] : '

Explain:

-

The PISA could increase the consequences of an accident previously evaluated in the safety basis (Question 2),

The PISA could increase the probability of occurrence of a malfunction of equipment important to safety previousiy
evaluated in the safety basis (Question 3).

The PISA could increase the consequences of a malfunction of equipment important to safety previously evaluated
in the safety basis (Question 4).

The PISA could create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis (Question 6).

The PISA could reduce a margin of safety as defined in the safety basis (Question 7).

If*No,” is a Safety Basis document revision fequired at next annual update?[] Yes [] No

NOTE: if USQ determination result is positive, additional notification for ORPS is required per LWP-9301.
V. APPROVAL/CONCURRENCE SIGNATURES

APPROVAL:
G. L. Sharp m - . 790 ToaG
USQ Evaluator e Q Evaluator™ Date
PrintType Name Signature
E. J. Schuebert //gy:% 7/2%97 710
Nuclear Facility Manager Nuclear Facillly Manager / "7 Date
Print/Type Name Signature
CONCURRENCE:

J. A Jacobi /é‘%e pé’ Za.‘,/ . jj'ffjf y/& 2

Independent Review Commiittee Chair %Review Comrgj&(ee Chair Date
Print/Type Name Signature
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Subject: Adequacy of the Water Power Calculator

Descnbe the New |nformat|onlD|scovery

The on-gomg Water Power Calculator (WPC) Upgrade PrOJect (#30013) plans a permanent replacement
of the existing WPC subsystem That effort required a revision to EDF-5465, ATR Water Power
Calculator Instrument Uncertainty Analysis. Efforts to determine the uncertainty of the replacement WPC
identified a number of issues related to the adequacy of the existing WPC design and activities related to
maintaining the WPC within assumptions of the ATR Safety Analysis. '

- TSR-186 LCO 3.3.1.1 requires the WPC to have an “output within 3.5 MW of the Calibration Standard”.
These words are open to multiple interpretations. An argument can be made that the intent of the TSR i is
that measureable uncertainties of the WPC will be less than 3.5 MW and existing calculations
demonstrate that the WPC does meet this requirement. An explicit basis for the 3.5 MW could not be
identified but TRA-ATR-1211, Rev. 1, Advanced Test Reactor Lobe Power Uncertainty does identify an
historical bias between WPC1 and WPC2 of 1.4% or 3.5 MW.

Reviews of previous uncertainty analyses identified that revision 0 of EDF-5465 and TRA-ATR-1211 did
not include all applicable process measurement effects as described in ANSI/ISA-67.04.01-2000,
Setpoints for Nuclear Safety-Related Instrumentation. When the process measurement effects (which
are not measurable) are included in the instrument uncertainty the total uncertainty may exceed the 3.5
MW requirement.

TSR-186 Bases for LCO 3.3.1.1 identifies that the total core power is assumed to be not more than 250
MW for the loss of the heat sink event. Although a high temperature scram will protect the fuel elements,
power must be limited to ensure PCS component temperatures remain within de5|gn values. SAR-163 ~
Chapter 15. 2 1.2.1 provides specific details of this analy5|s

Identify the applicable safety basis document(s) {(e. g., DSA, SAR, BIO, TSRs, etc.):
SAR-153
TSR-186

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9)
Is it reasonable that the potential for an inadequate safety analysxs exxsts based on the new information or
discovery described above? [ Yes [X] No .

If “Yes,” proceed to Sections i, 1lI, and V. _
If “No,” provide an explanation and basis for the reasonability determination.

The Advanced Test Reactor (ATR) Safety Analysis Report (SAR) section 4.3.2.2.8 notes that
there are two water power calculators (WPC) that monitor the core power derived from the flow
rate and temperature rise across the core. The water power calculators determine the total core
and quadrant water (thermal) power. The WPC is important to operation of the plant in that it
provides a method for plant operators to monitor thermal power.

As noted above, reviews of previous uncertainty analyses identified that revision 0 of EDF-5465
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and TRA-ATR-1211 did not include all applicable process measurement effects as described in
ANSI/ISA-67.04.01-2000, Setpoints for Nuclear Safety-Related Instrumentation, which were not
in effect at the time of ATR's initial analysis and operation. These new uncertainties include:

¢ Inherent process effects
o Potential changes in values of RTD uncertainty

To ensure that the core is operated within the analyzed envelope the TSR requires in section
3.3.1.1 that:

Reaétor power shall:

a. Not exceed an averége of 250 MW with at least one OPERABLE Water Power
Calculator.

b. Have output within 3.5 MW of the calibration standard.
The LCO requirements are implemented through surveillance requirements:
4.3.1.1.1 Verify average reactor power is < 250 MW

Should reactor power exceed 250 MW operators are required to reduce power below 250 in
less than an hour. If power should exceed 262 MW the reactor is required to be manually
SCRAMED

4.3.1.1.2 Verify CALIBRATION of Water Power Calculators Annually within LCO limits.

Surveillance Requirement 4.3.1.1.2 ensures the WPC is calibrated within the LCO limits of
3.5MW of the calibration standard. The definition of a calibration standard is not specifically
provided in the TSR or SAR and the concept of a “power standard” is not realistic. ATR
implements the surveillance requirement in procedures DOP 2.7.40 and 2.7.42. Combined,
these two procedures apply a differential pressure to the DP flow transmitters and verify proper
flow channel calibration; and apply a resistance to the temperature inputs of the WPC to verify
proper temperature channel calibration. In addition a digital source is applied to the WPC and
correct outputs are verified. The TSR bases also notes that the calibration of the WPC does not
include the resistance temperature detectors or the flow orifices. As such the calibration of the
electronic components in the WPC meets the 3.5MW requirement.

Although there may be new uncertainties in the WPC , existing analyses indicate that the Water
Power Calculator performs within the 3.5 MW measurable uncertainty of TSR-186 3.3.1.1.
Present reviews of existing analyses and new analyses being performed under the WPC
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Facility or Activity: ATR
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Subject: Adequacy of the Water Power Calculator

Upgrade Project which factor all identified sources of uncertainty, continue to indicate that the
- total power uncertainty does not exceed the 3.5 MW requirement. Therefore, this PISA

reasonability determination documents the discovery of additional sources of uncertainty, the
“evaluation of these uncertainties, and the conclusion that the total uncertainty in total water

power remains within applicable limits, all in the context of preliminary additional analyses.

D McDaniel / G Matranga %&/ O,CM‘ 2/ 244w

USQ Evaluator UsQ galuator 4 Date
anZ pe Na , hature Z/
£ 2/e o
Nuclear Facmty Manager Nuclear Facility Manager T 1 Déte
Print/Type Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section Il IHI, or V.
If the answer to the question above is “Yes,” complete Section |l, iil, and IV.

. pisa DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

T

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
. Qualified USQ evaluator proceed to Section HlI.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

Safety Analyst Safety Analyst ' Date

Print/Type Name Signature
Nuclear Facility Manager Nuclear Facility Manager Date

Print/Type Name . Signature

Is independent technical review required? Yes [] No [J
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Facility or Activity: ATR
USQ Process No.: ATR Complex USQ-2010-537

Subject: Notification of Error in RELAP5/MOD3 Critical Heat Flux Lookup Table

- Describe the New Information/Discovery:

As documented in the P. P. Cebull, Letter to D. T. McDaniel, Notification of Error in RELAP5 Critical Heat Flux
Lookup Table, June 21, 2010, errors were found in the Groeneveld critical heat flux lookup table implemented in
RELAPS/MOD3 code. This code error is present in the version of RELAP5/MOD3 used in some ATR safety
analyses. : '

Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

ATR SAR 153. -Most ATR accident analyses were done using the RELAPS/MOD2:5 version of the code. ATR SAR
~163 Chapter 15 safety analysis utilizes the RELAP5/MOD3 code for.analysis in support of accidents identified in =
SAR Table 15.0-8. Accidents addressed are SAR Section 15.4.4 and 15.4.6, the Blowdown of an In-pile Tube, and
a subset of some Loss of Coolant Accidents (LOCA) addressed in SAR Section 15.6. RELAP5/MOD3 was also
used to derive the SIPT and LIPT operating limits discussed in SAR Section 10.2. RELAP5/MOD3 was also used
in development of the severe accident analysis qescribed in SAR 153 section 15.12.11. As the severe accident
analysis work is beyond design basis it will not be addressed.

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis
Reconstitution effort may be documented per SP-10.2.4.9) _ ‘
Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
discovery described above? [ Yes [X No

If “Yes,” proceed to Sections I, lll, and IV. : :
if “No,” provide an explanation and basis for the reasonability determination.

SAR Sections 10.2 and 15.4:

Versions of RELAP5/MOD3 were used in the analyses described in SAR Sections 10.2 to derive the SIPT and LIPT
operating limits, and in Sections 16.4.4 and 15.4.6, which correspond to inpile tube decompressions due to failures
of ¥-inch piping and > Y%-inch piping, respectively. TRA-ATR-850 calculated the reactivity insertion due to the loop
voiding which TRA-ATR-841 used to calculate the power history for input to ATR-SINDA.  TRA-ATR-850 stated that
subcooled boiling was the primary mechanism of heat transfer on the surfaces of the experiment assembly and
pressure tube, but that some localized film boiling occurred for short periods of time. Since nucleate boiling

_maximizes the heat transfer into the fluid, it alse maximizes inpile tube voiding and the corresponding excursion in
reactor power. Errors in the CHF calculation have the potential to affect the reactor power excursion because the
CHF model affects the transition between nucleate and film boiling. ‘ :

SAR Figures 15.4-3, 15.4-4, 15.4-15, and 15.4-16 indicate that the period of interest for the [oop blowdown events
is less than 0.25 s, after which time the reactor power is less than the initial vaiue. A review of the analysis
described by EDF 4520 showed that the inpile tube pressures varied between about 1750 and 1170 psia (12,100 to
8070 kPa) for the z-inch break and between 1750 and 950 psia (12,100 to 6580 kPa) for the >1/2-inch break (The
specific cases reviewed were from input files siptsys.fiss5.sb2.i and siptsys.noslip.i for the small and large breaks,
respectively). The fuel specimens remained in nucleate boiling during the period of interest for both breaks.
However, portions of the pressure tube experienced transition boiling for short periods of time during the latter
portion of the period of interest. The heat transfer mode from the fuel specimens transitioned from nucleate to film
boiling for the larger break cases when all 200 kW of fission power was generated over a single 9.6-inch segment
instead of distributed over the entire length of the core. However, EDF 4520 concluded that the transition to film
boiling did not significantly affect the power excursion.

The CHF table in RELAP5/MODS3 contains over 5000 CHF values, of which 15 are considered to be in error (P. P.
Cebull, Letter to D. T. McDaniel). Only four points In the CHF table, out of 588 in the pressure range of interest,
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Subject: Notification of Error in RELAP5/MOD3 Critical Heat Flux Lookup Table

were in error for the loop blowdown events. The corrected CHF value was greater than the original value contained
in the table for each of the four points of interest. The maximum error was 7.0%. An increase in the CHF will not
affect the results for those cases where the experiment and pressure tube surfaces remain in nucleate boiling. The
heat transfer could increase for those cases in which the surfaces experienced a transition to film boiling. However,
the effect is expected to be small because the film boiling was localized and only occurred for short periods of time
during the latter portion of the period of interest. Furthermore, EDF 4520 results indicated that the effect of a
localized transition to film boiling was not significant.

Preliminary evaluations were performed using a corrected version of RELAP5/MOD3 for four cases involving SIPT
and LIPT large and small break LOCAs. The results of the scoping calcuations indicate that the maximum core
‘energy (MJ) deposition with the corrected version is identical to or differs in the fifth significant digit when compared
to the existing calcuations documented in ECAR-402. Therefore, it is concluded that the errors in the CHF table will
not affect the results presented in the SAR for Section 10.4 loop operating parameters and the accident analyses in
Sections 15.4.4 and 15.4.6.

SAR Section 15.6

SAR Section 15.6.4, Rupture of PCS Outside the Radiographic Limits or an Opening in the PCS Due to Opening a
Drain Valve, Relief Valve, or Vent Valve with an Equivalent Diameter of 3-Inch or Less

This event bounds the Condition 2 surge tank vent line break (primary coolant system depressurization) analyzed in
EDF-4247, Analysis of ATR Surge Tank Vent Line Break. EDF-4247 RELAPS5 calculations were performed using
the RELAP5/MOD3 and RELAPS5/MOD2.5 thermal-hydraulic codes. Version 3.2.1.2 of the RELAP5/MOD3 code
was used to calculate the depressurization rate of the surge tank (for 2- and 3-PCP operation and air volumes of 40
and 60 ft). The ATR version of the RELAP5/MOD2.5 code was used to calculate the overall response of the primary
coolant system (PCS). The surge tank pressure histories calculated with RELAP5/MOD3 were used as boundary
conditions in the RELAP5/MOD2.5 calculations. Therefore, it is concluded that the errors in the CHF table will not
affect the results this accident evaluation.

Section 15.6.5, Three-Inch Opening in PCS with Concurrent Failures

Discussed in this section are failures assumed to occur concurrently with the 3-in. equivalent pipe break discussed
in Section 15.6.4 (referred to as the base-case 3-in. LOCA). For the Failure to Shut Off One PCP, it was assumed
that one of the operating PCPs continued to run due to partial failure of the LOCA PCP shutoff ESF. Supporting
analyses in EDF-4304 demonstrate that potential air entrainment in the primary coolant will not result in significant
degraded pump performance. Air pull-through was examined with the RELAPS/MOD3 thermal hydraulics computer
code. Air pull-through could result in air being entrained in the liquid to the primary coolant and was determined by
implementing an experimentally based correlation into a system thermal hydraulics code such as RELAP5/MOD3.
Therefore, it is concluded that the errors in the CHF table will not affect the results of this accident evaluation.

Section 15.6.10.4, Pressure Tube Penetration or Bottom Head Closure Plug Failure

A failure of a bottom head closure plate penetration (closure plug) is a Condition 4 event that could cause a LOCA
during reactor shutdown. The analysis of the bottom head LOCA was performed in TRA-ATR-812. The analyses
were performed with the RELAP5/MOD3 code. The analyses determined that the leak rate is initially 682.6 gpm
(coolant at 100-ft elevation) and slows to 527.6 gpm when the coolant level is at the 86-ft elevation. The minimum
available flow from the bottom-head EFIS exceeds this amount, therefore the core remains covered during this
event.

This postulated event considers failure due to maintenance activities during shutdown conditions. During maintance
activities on the bottom head all fuel is removed from the reactor. Therefore, it is concluded that the errors in the
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Subject: ~ Notification of Error in RELAP5/MOD3 Critical Heat Flux Lookup Table

CHF table will not affect the results of this accident evaluation

/’M&//ﬁ\ D €eslrt 7162010

D Gerstner / D McDaniel

USQ Evaluator ~ USQ Evaluator Date
. Print/Type Name ) ) ~ Signature
Cheocles Forehee S oo L—— 1l1lie
“Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section 11, 1, or IV.
If the answer to the question above is “Yes,” complete Section Il, Ill, and 1V.

. PI{SA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
. Qualified USQ evaluator proceed to Section Il

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

Safety Analyst Safety Analyst Date
Print/Type Name Signature

Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name ) Signature

Is independent technical review required? Yes [] No [}
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Facility or Activity: ATR Complex
USQ Process No.: ATR Complex-USQ-2010-644

Subject: Experiment Loop Bellows Material

Describe the New Information/Discovery:

The specifi catlon (ES-50513D) for the in-pile tube (IPT) bellows requires conformance to ASME B&PVC Sec il DIV
1 design rules for Class 2 components. However, the bellows is fabricated from a material (precupltatxon hardened
Inconel 718) which is prohibited by the ASME B&PVC for the flexible element of a bellows. ES-50513d is
referenced in SAR-153, Chapter 10, but the SAR does not define whether this specification is intended to provide
design requirements applicable to the bellows.

ldentify' the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.):

SAR-153 “Upgraded Final Safety Analysis Report for the Advanced Test Reactor, Revision 28
 PG-T-86-003, “Stress Report for the' ATR High. Temperature Loop Inpile Tube (S50MW Lobe Power)”

ES-50513D, “ATR High Temperature Loop (AHTL) In-pile Tube Design Specification”

B- MT(EDT)F-563 “Request for Concurrence with Revised ATR Hardware Design Drawings”

REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basns
Reconstitution effort may be documented per SP-10.2.4.9)
Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or
"discovery described above? [ Yes X No :

If"Yes,” proceed to Sections Il, Iil, and iV.
‘If “No,” provide an explanation and basis for the reasonability determination.

The following discussion focuses on the ATR High Temperature Loop (AHTL) IPT assembly as a bounding case
with respect to temperature and pressure demands and applicability of the ASME B&PVC Section 1ll Div 1. Similar
reasoning also applies to the Large In-Pile Loop Tube (LIPT) bellows.

The AHTL, and LIPT loops have bellows assemblies which seal the insulating helium annulus between the

* pressure tube and the envelope tube outside the reactor pressure vessel. Due to differences in operating
temperatures, the pressure tube experiences more thermal expansion than the envelope tube, and the bellows
expands or contracts to accommodate this differential motion. The bellows does not provide the pressure boundary
for either the primary coolant system or experiment loop coolant. In the high-pressure loops 1-C and 2-E, the
helium pressure in the insulating gas annulus participates in the structural support of the pressure tube under
design conditions

. The design specification for the AHTL IPT (ES-50513D), which is referenced by SAR-153-10, requires the bellows
to be constructed in accordance with ASME B&PVC Section IH Div 1 subsection NC (Class 2), including specifically
NC-3649.1. This subsection prohibits precipitation hardened material for the flexible element of a bellows
assembly. Preciptiation hardened Inconel 718 has been used in the IPT bellows since about 1980. However, the

" SAR does not credit the entire IPT assembly with meeting the requirements stated in the specification. Specifically,
the SAR requires that the IPT pressure tube and envelope tubes be designed, analyzed, and constructed in
accordance with ASME B&PVC Section Il Class 1, without the N-stamp (Section 10.2.1.1.1). The IPT bellows are
not included in this requirement, presumably because they are located outside the reactor vessel and do not
contain primary or experiment loop coolant. :

For components which resist experiment containment pressures greater than 235 psig, such as the IPT bellows,
the SAR requires either that the design meet the intent of ASME Section lli Class 1, or that its ability to withstand
service conditions without failure be demonstrated by prototype testing or other means (Section 10.1.7.3.2). Thus
the SAR provides more design flexibility than the referenced specification for the bellows. Testing documented in
the design evaluation of the Inconel 718 bellows (B-MT(EDT)F-563) demonstrates that the bellows will withstand

- service conditions, including temperature, pressure, and cyclical loading. Therefore the bellows material satisfies
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Facility or Activity: ATR Complex
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Subject: Experiment Loop Bellows Material

the design basis requirement attributed to it in the SAR.

8. R. Jensen / J. C. Chapman
USQ Evaluator

23 My 2210
Date

PrintType Name
E. J. Schuebert 3707_3 / (4
Nuclear Facility Manager "~ ™= Nuclear Facility ManageVV Dite
Print/Type Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section Il, 1, or IV.
If the answer to the question above is “Yes,” complete Section Il IlI, and IV.
II.  pISA DECLARATION

What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
. Qualified USQ evaluator proceed to Section Hil.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

Safety Analyst Safety Analyst Date
Print/Type Name Signature

Nuclear Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature

Is independent technical review required? Yes [] No []
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Facility or Activity: Advanced Test Reactor

USQ Process No.: ATR Complex-USQ-2010-667
Subject: ‘EmergencLCoolant Pump Auto-start Assumption for LOCA with Failed LOCA ESF Analysis

Describe the New InformatlonID|scovery

The accident analysus of the 3-in. Ioss-of-coolant—accxdent (LOCA) with the concurrent fallure of the: LOCA primary . -
coolant pump (PCP) shut-off Engineered Safety Feature (ESF) assumed that the standby emergency coolant pump
(ECP) started at 70 s after reactor scram (§15.6.5. 2). That assumption is apparently inconsistent with actual ECP
automatic start logic.

Identify the applicable safety basis document(s) (e. 9., DSA, SAR, BIO, TSR, etc. ):

SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor, Revision 28

TSR-1 86, Technical Safety Requirements for the Advanced Test Reactor Revision 24

REASONABILITY DETERMINATION (Reasonablhty determlnatlons made as part of the ATR DeS|gn Basus
Reconstltutlon effort may be documented per SP-10.2.4.9) -
Is it reasonable that the potential for an inadequate safety analysis ex1sts based on the new lnformatxon or

discovery described above? [] Yes [X] No

If “Yes,” proceed to Sections I, Iif, and IV.
if “No,” provide an explanation and basis for the reasonability determination.

Engineering Design File (EDF) TRA-ATR-1487 is the supporting analysis for Section 15.6.5.2 accident analysis
summary. TRA-ATR-1487 lists modification to the base analysis computer model. The analysis software
application used was RELAP5/MOD2.5 thermal-hydraulic analysis software. The modification to the ATR base
analysis model were: (a) the surge tank was initialized with 60 cubic feet (cf) of air (the maximum air volume now
[SAR-153 Revision 28] permitted), (b) all but one PCP was assumed to trip at 70 s after reactor scram, (c) the
standby ECP was started 70 s after reactor scram. The additional head and flow produced by the standby ECP
causes additional drawdown of the surge tank. EDF TRA-ATR-951 documents the base RELAPS ATR model used
in LOCA analyses. TRA-ATR-951 states that the initially operating ECP is tripped when the PCPs were tripped,
however, the input file for the calculations indicates that the running ECP was not tripped, and the standby ECP
would start on low (80 gpm) recirculation flow. Based on EDFs TRA-ATR-1487 and TRA-ATR-951, the initially
operating ECP was tripped at 70 s after reactor scram, and at the same time the standby pump was started. The
ATR RELAPS plant model includes both ECPs each with its recirculation line and check valves.

The ECP automatic starts are SAR-153, Section5.4.7. 4)

1. . If the operation ECP is M-10, the standby ECP (M-11) will start up _ E

a. mechanical or electrical failure of M-10 or fow M-10 recirculation ﬂovOR‘GiN AL = R D
b. loss or under-voltage of diesel power : : ’
c. loss of commercial power (indirectly by the loss of all PCPs). COPY - BL ACK
2. if the operating ECP is M-11, the standby ECP (M-10) will start upon

a. low M-11 recirculation flow

b. “all PCP off

c. under-voltage on diesel bus

d. loss of power to ECP M-11

The accident scenario is that the LOCA PCP shutoff ESF fails and one PCP remains running. With one PCP
running, the standby ECP would not receive a start signal unless the running ECP recirculation flow decreases to
the low recirctlation setpoint. The analysis assumes that the running ECP remains running, but the analysis also
starts the standby ECP at 70 s with a 10second ramp-up to full speed. The actual plant condition could either be
. that the running ECP continues to run or it fails to run, which would generate a start signal to the standby ECP. In
“either case, even though the RELAPS model start logic misrepresent the actual ECP automatic start logic, the
RELAP5 model bounds the expected plant conditions. Two running ECPs produce additional flow and pressure
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Facility or Activity: Advanced Test Reactor
USQ Process No.: ATR Compiex-USQ-2010-667
Subject: Emergency Coolant Pump Auto-start Assumption for LOCA with Failed LOCA ESF Analysis

which result in additional drawdown in the surge tank, which is conservative for this analysis.

Reference:
Analysis of ATR Small Break LOCA with Engineered Safety Feature to Automatically Tnp Primary Coolant Pumps,
EDF TRA-ATR-1487

RELAPS Analysis of the Upper Head 5.3 inch LOCA with Three-Pump Operation for the Advanced Test Reactor
Upgraded Final Safety Analysis Report, EDF TRA-ATR-951

J. C. Chapman _ 26 Wy 2210
USQ Evaluator ; Date
Print/Type Name
E. J. Schuebert /o
Nuclear Facility Manager uclear Facility Manage¥’ ate
Print/Type Name Signature
If the answer to the question above is “No,” file the completed form. Do not complete Section I, 1l or IV.
If the answer to the question above is “Yes,” complete Section Ii, lll, and IV.

il.  PISA DECLARATION

'What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate?
Provide an explanation.

A PISA exists. Complete the following actions

. Nuclear Facility Manager document actions (below} including interim operating restrictions taken to
place or maintain the facility in a safe condition.

. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830.
. Qualified USQ evaluator proceed to Section Ill.

ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE
SELECTION OF ANY INTERIM CONTROLS.

§afety Analyst Safety Analyst Date
Print/Type Name Signature

Nuclegr Facility Manager Nuclear Facility Manager Date
Print/Type Name Signature

Is independent technical review required? Yes [ ] No [
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1. FUNCTION AND DESIGN REQUIREMENT$

The functions and design requirements for the ATR In-Ve‘ssel Post-Accident Monitoring
System are detail ed in EDF TRA-ATR-745Rev. 1. "In-VFssel and Post Accident
Monitoring System IVPAMS)."

\
The In-Vessel Post-Accident Monitoring System was upgraded to be Y2K compliant
during August 1999. This upgrade installed new Pentium Computers with the Windows
NT operating system. The IVPAMS application was upgraded to using Wonderware’s
InTouch 7.0. The current release of InTouch corrects the known software bugs that were
documented with InTouch version 5.0b. The method of syr}whronizing the time on the
two IVPAMS computers was simplified during this upgrade. A small Internet “time”
application runs in the background and the IVPAMS time are synced with a US Time
Standard. The overall functionality of IVPAMS remains ul?changed with the exception
that it is now possible to display eight variables on the historical trend instead of four. No

changes were required in the instrumentation or the Siemel‘ls’ PLC and its program.

DESIGN DESCRIPTION
2.1 SYSTEM OVERVIEW

The ATR In-Vessel Post-Accident Monitoring System is designed to monitor and
log data from selected plant parameters and display) this information in the TRA
Emergency Command Center (ECC) for use by the TRA Emergency Response
Team. In addition to displaying this information in the ECC, this information is
also displayed and logged in TRA 670 Room 130.

The IVPAMS' data acquisition system is located in TRA 670 Room 130 and is
connected to the systems' main computer, IVPAMSA, via a serial link. An
Ethernet Fiber Optic link is used to connect the main computer system to the
remote computer, [IVPAMSB, located in the ECC.

The plant parameters monitored include, vessel coolant level and temperature,
Log N, reactor inlet and outlet pressure, emergency| coolant flow, building water
levels, canal level, and temperatures related to the safety relief valves. See Figures
2.1 and 2.2 for power and system block diagrams. See drawings Section 2.2.6 for
system drawings.

2.2 HARDWARE

The In-Vessel Post Accident Monitoring System AMY) is composed of
several measurement systems located throughout the plant, a data acquisition
system located in TRA 670 Room 130, monitoring and display systems located in
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TRA 670 Room 130 and TRA 680 Room 112. The IVPAMS is powered by an

uninterruptible power system. The two monitoring and display systems located in
TRA 670 Room 130 and TRA 680 Room 112 are connected to each other via a
fiber optic Ethernet link.

22.1 MEASUREMENT SYSTEMS

\
22.1.1 'Building Level

; The IVPAM S measurement system includes two bubbler

‘ systems used to monitor a water level that may exist in the ATR

‘building during and after a loss-of-coolant accident. These level

. measurements are made in the Primary Coolant Pipe Corridor,

- 83-LT-2, and in the Heat Exchanger Room, 83-LT-3. The
measurement sensing location in the Primary Coolant Pipe

- Corridor is located at the 40 foot elevation, while the sensing

| location in the Heat Exchanger Room is located at the 48 foot

elevation. The measured ranges for these building level

- measurements will be from the indicated sensing locations to the

‘top of the reactor located at the 98 foot elevation.

| Each of the bubbler systems include a Brooks flow indicator
with an integral flow controller and a Rosemount Pressure
Transmitter. The flow controller is used to maintain a uniform
flow in the outlet tube regardless of the coolant head being
sensed. The normal air supply for these systems is plant air, with
abottled Nitrogen source being used to provided a backup
supply. If the plant air supply is lost, the Nitrogen backup source
| is automatically valved into the system to maintain bubbler flow.
Both the plant air supply and the nitrogen backup supply are
regulated at 40 psi. The pressure transmitters are powered by

| redundant 24 Volt power supplies and provide a 4-20 ma signal
proportional to building level to the data acquisition system.
These instruments are located on the west wall of the 1st
basement Switch Gear Area. Details on these instruments are
shown in Dwg. 444922,

22.12 | Canal Level

|

' The IVPAMSS measurement system includes a bubbler systems

- used to monitor the water level ATR Canal, 83-LT-4. This

| bubbler system has a range of 0 to 2 1 feet with the outlet of the

| sensing tube located at the base of canal along the South wall of
| the canal.
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22.13

22.14

The design of this bubbler system is similar to those used to
monitor the building water levels. The instruments are located
near those used to monitor the building water level. Details of
83-LT-4 are show in Dwg. 444922

Pressure

The IVPAMS measurement system monitors the Primary
Coolant Systems inlet and outlet pressure. An existing
differential pressure Transmitter, DPT-1-4 is used to determine
the pressure drop across the core. The inlet pressure
Transmitter's (83-PT-5) impulse line is teed off of the DPT-1-4
high impulse line and outlet pressure Transmitter's (83-PT-6)
impulse line is teed off of DPT-1-4 low impulse line. The two
transmitters have a pressure range of 0 to 500 psi. These
pressure transmitters are powered by redundant 24 Volt power
supplies and provide a 4-20 ma signal to the data acquisition
system. Details on these instruments are shown in Dwg. 44492 1.

Flow

The IVPAMS measurement system monitors the PCS
Emergency Flow (83-FT-1) and the ATR Firewater Injection
System Flow (83-FT-7) through the bottom head.

The PCS Emergency Flow is monitored by monitoring the
differential pressure across an orifice plate in the 14" pipe
downstream from the PCS emergency coolant pumps in the Heat
Exchanger Room. The Transmitter, 83-FT-1is calibrated to
measure an input range of 0 - 180 inches of H,O and provides a
4 to 20 mA signal to the data acquisition system. The transmitter
is powered by redundant 24 volt power supplies. The data
acquisition system conditions the 4 to 20 mA input to represent a
0to 4700 gpm flow. The Emergency Flow algorithm is
represented by the following equations:

Emergency Flow = 4700 * SQRT(Measured inches H,0O/ 180)
GPM, where the range of measured inches H,O = 0to 180.

The ATR Firewater Iy ection Flow is measured using a
Controlotron clamp-on transit-time ultrasonic flowmeter. The
Flow Computer, 83-FT-7, is mounted in the IVPAMS rack
located in TRA 670 Room 130. The two flow Transducers,
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22.15

22.16

22.17

' 83-FT-7A (Upstream) and 83-FT-7B (Downstream) are mounted
~on the 8" firewater line in the 2nd basement just ahead of the
1 control valves. The details of these measurement devices are

' shown in Dwg. 444924 and 443949.
Core Power

The IVPAMS measurement system monitors the Reactor Core
Power by utilizing the same conditioned information signal
feeding core power data to recorders and a period meter in the
ATR control room. One of the Outputs, J104, from the ATR
Keithley Model 25012 Log N period amplifier is short circuit
protected with a 100 ohm resistor and is transient filtered with a

"4 microfarad capacitor. J 104 is shown on Dwg. 406525. This
output provides a 0 to -8 volt signal to the data acquisition
system representing an 8 decade monitoring range for reactor
power.

Safety Relief Valve Leakage

Thetwo Safety Relief Valves, SF-A-71 and SF-A-72 on the

“lower drain are instrumented with Type K thermocouples to

" monitor their inlet and outlet temperatures. An additional

" thermocouple was mounted on a small junction box located on

. the wall in the nozzle trench to monitor the ambient temperature
in the nozzle trench. Thermocouple (TC) 83-TE- 10 monitors the
temperature on the lower drain (inlet to the relief valves). TCs

- 83-TE-11 and 83-TE- 12 monitor the temperature on the piping

" near the outlet of SF-A-71 and SF-A-72 respectively. TC

- 83-TE-13 monitors the ambient temperature in the Nozzle

- Trench. Details of these thermocouples are shown on
' Dwg. 444927.

The intent in monitoring these various temperatures was to

~ determine when the two valves were leaking based on the
temperature gradients between the inlet and outlet and the
ambient nozzle trench temperature.

In-Vessel Probe
The In-Vessel Probe provides two absolute thermocouples which

will be available to monitor the reactor coolant temperature and
14 heated differential thermocouple junctions used to sense the
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222 DATA ACQUISITION SYSTEM |

coolant level at discrete locations in the vessel between the
elevations of 91' 11.8" and 74' 4.6". Type K thermocouple
material was used to fabricate the absolute Tcs as well as the
differential TC junctions. One of the TCs, 83-TE-15, will be
monitored by the IVPAMS data acquisition system, while the
other TC is a spare. Each of the 14 differential TCs is composed
of two junctions. One of the junctions is heated by passing a
current through a small heating element adjacent to thejunction,.
while the other junction is not heated. A power supply capable
of supplying a constant current is used to heat the 14 heated
junctions. When coolant covers the heated junction, the heat is
dissipated into the coolant and the emf generated by the two
junction of the differential TC cancel each other. When the
heated junction becomes uncovered its temperature will begin to
increase yielding an increase in the differential output from the
twojunctions. The probe was de51gned to provide a minimum of
at least 5 mV output from each of the 14 differential elements
from the covered to uncovered condition. The state of each of
the 14 differential elements, i.e. covered or uncovered, is
monitored by the data acquisition system and conditioned to
provide an analog display of the coolant level in the vessel.

A Sorensen Power Supply Model Il)CR 150-3B2 isused in
conjunction with this probe to pr0\!ride the required constant

\
current to the probes' heater element .

The probe was fabricated and supphed by Delta-M Corporation
of Oakridge, Tennessee. A "Technical and Operation Manual for
the ATR In-vessel Post Accident Monitoring System Liquid
Level and Temperature Measurem]ent Probe", Document
GT4204-05 provided by Delta-M discusses the design and

operation of the probe. ‘

The IVPAMS data acquisition system consists of a Siemens' SIMATIC
TI505 Programmable Controller and 4 input modules from Control
Technology Inc. (CTI). One module is an Elght Channel Isolated Analog
Input Module, CTI 2550. Six of these channels are configured for a 4 to 20
mA input, one channel is configured for a 0 ‘to 10 volt input and one
channel configured for a -10to 10 volt 1nput Three of the input modules
are Eight Channel Isolated Thermocouple Input Modules, CTI 2551.

These modules can be configured for either thermocouple inputs or
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223

millivolt !inputs. Two of these module are configured for 0 to 50 Mv
inputs, while five channels of the other input module were configured for
Type K thermocouples with a temperature scale of °F. The remaining three
channels on this module are unused. The millivolt inputs are used to
acquire data from the liquid level probe's 14 discrete inputs and to monitor
the voltage and current provided to the probe's heater elements.

The signals to the input modules are further processed using special
function programs (SFPGM) on the SIMATIC TI505 Programmable
Controller to provide input variables to the Monitoring & Display System.
A DOSPLC Programming software package, TISOFT, running on the
rack-mounted Comark computer was used to create the programs which
runs on the PLC. Table 2.1 lists the various SFPGM, input words (WXnn)
i.e. the acquired input signals, and variables created by the PLC for access
by the software package running on the Monitoring and Display System.

A serial interface links the PLC to serial port, Com 2 of the IVPAMSA
computer. With the Y2K Upgrade of the IVPAMS systems, a second
computer was add to the IVPAMS system in TRA-670 Room 130 running
Window NT and Y2K compliant software. The original DOS and
Windows 3.1 computer system (Comark) remains located in the
instrument rack and can be used to run the TISOFT application (DOS
based) for reprogramming the Siemens 545 PLC. Should this be required,
the serial cable connected to the PLC should be reconnected to Com 2 of
the Comark Computer. The Windows NT Pentium Computer will
normally be connected to the PLC via its Com 2 port running the
Wonderware InTouch IVPAMS application.

UNINTERRUPTIBLE POWER SY STEM

The IVPAMS data acquisition and display system is powered via an
Uninterruptible Power System (UPS) designed to provide a continuous
operating power should a failure occur in the normal power source in
either TRA 670 Room 130 or TRA 680 Room 112.

For the main IVPAMS node located in TRA 670 Room 130, the UPS
design included a 5.3 KVA UPS with a supplemental bank of batteries to
provide minimum of four hours of continuous operating power. The
design also includes a transfer switch to permit a portable generator to be
used as a power source for the UPS should it be necessary to operate
without commercial/diesel power for an extended period of time.
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224

225

For the remote IVPAMS node located in the ECC, TRA 680 Room 112,
an uninterruptible power system is achieved'by using a 700 VA UPS to
provide a short-term backup power source. The ECC power is backed up
by an existing generator system that automatically restores power within
less than 20 seconds of the failure of the commercial power in the
building. The 700 VA UPS provides adequate backup power to cover the
transition period between loss of commercial power and the time the
diesel generator becomes operational.

Details of the two UP S are cover in the Best Power Technology's
Installation Manual and User Manual. See Section 6.9.

MONITORING & DISPLAY SYSTEM

The Monitoring and Display portion of the IVPAMS includes two
Pentium computers (mini tower chassis) operatmg in the Windows NT
environment and two SVGA color-monitors, The computers have an
integrated 10/100Mb 3Com network interface. The IVPAMS computers
have 128MB of memory and 19Gb hard drive. An FIP8200 CD-Writer
installed in both of the IVPAMS computers to facilitate transferring of
files from the development system. |

The IVPAMSA communicates with the PLé via a serial port Com 2 and
with IVPAMSB via an Ethernet network connection. IVPAMSB uses an
Ethernet network connection to communicate with IVPAM SA. With

appropriate software other computers can communicate with [IVPAM SA

and IVPAMSB over the network.

NETWORK SYSTEM \

The two IVPAMS nodes are connected via a fiber optic Ethernet link
routed through TRA 670, TRA 628, and TRA 614 to TRA 680. The
network hub located in TRA 670 Room 130|is powered from the IVPAMS
UPS.

|
The network node configuration for the IVPAMS system is document in a
file contained on IVPAMS Sofiware Configuration CD.
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226 IVPAMSDRAWINGS
406525 | LOGN AMPLIFIER 444920 [ ROSEMOUNT XMTR INSTALL.
SCHEMATIC
440506 | INSTRUMENT LOCATIONS 444921 | 83-FT-1EMERGENCY FLOW
INSTALL.
443945 | REFLECTOR TANK LEVEL 444922 | 83-LT-2,3,4 LEVEL XMTR
PROBE INSTALL.
443946 | LEVEL PROBE ASSEMBLY 444923 | 83-PT-5,6 PCS XMTR INSTALL.
443947 | FIBER CABLE ROUTING TO 444924 | 83-FE-7FIREWATER XMTR
TRA-680 INSTALL.
443948 | TRA-680 TERMINAL 444927 | 83-TE-10,11,12,13 TCINSTALL.
LOCATION
443949 | COMPUTER RACK LOCATION | 444929 | CONTROL/POWER
& INSTALL. INTERCONNECT DIAGM.
444917 | DRAWING INDEX 444930 | LLTM PROBE ISOMETRIC
444918 | INSTRUMENT DESCRIPTIONS | 444931 | LLTME PROBE ASSEMBLY
" 444919 | CONDUIT AND TUBING
RUNS
23 SOFTWARE

This section discusses the software used in configuring the IVPAMS system.
Familiarity with Windows NT and Windows software packages used with the

IVPAMS application is assumed.

23.1 SIEMENS’ TISOFT2 RELEASE 4.3

The TISOFT2 Release 4.3 is a complete programming, documentation and
troubleshooting package for use with SIMATIC TIS0S programmable
controllers. The package runs on an IBM PC and permits on-line

programming of the PLC

The Controller is connected to the PC via Serial Port COM2. TISOFT is
executed by entering "TI505 P2", where P2 designates serial port COM2.

Details on configuration and programming of the PL.C are contained in
"SIMATIC TI505/TI500 TISOFT2 Release 4.3 User Manual".
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232 WONDERWARE INTOUCH

An InTouch software development package running on a Windows NT
development system was used to create the IVPAMS application. A
runtime version of InTouch is operating on each IVPAMS node,
IVPAMSA and IVPAMSB. To run the IVPAMS application, each of the
InTouch development and runtime systems require that a software
licensing key to be load from a floppy to the hard drive. For convenience
purposes in developing or troubleshoot the IVPAMS application, the
development-licensing key can be temporarily accessed on each runtime
node via a floppy disc.

All InTouch documentation is provided in online help files via the
development system.

233 WONDERWARE TIDIR VERSION 4.04
!
The Wonderware TI Direct Server (TIDIR) is included on the
Wonderware CD, I/O Servers. This server operates on node, IVPAMSA,
and provided communication between the Siemens PLC and IVPAMS
application running this node via serial port Com 2. Settings are

documented in a file on the software conﬁgﬁration control CD.

24  IVPAMS CONFIGURATION

The InTouch IVPAMS application operates in a Windows NT environment. The
various displays created with the IVPAMS apphcatlon are composed of a series of
windows. InTouch WindowViewer runtime executable isused to display the
IVPAMS application on nodes, IVPAMSA and IVP‘AMSB The IVPAMS

application was designed to conceal Wlndoleewe‘r stitle bar and menu bar thus
controlling easy access to other Windows apphcatlons With proper User ID and
password, the user may access the Title Bar and Menu Bar and exit the IVPAMS

application.

The InTouch IVPAMS application files are located in the C\ivpams99 directory.
The IVPAMS application was designed such the identical IVPAMS files are
located on each of the runtime nodes and the development node in order to
simplify software configuration control. To ensure that the IVPAMS application
starts automatically on startup the following executables have been located in the
Windows’ Startup folder for each node.

IVPAMSA: TIDIR, HISTDATA, and VIEW and an Internet-Time Utility.
IVPAMSB : HISTDATA and VIEW and an Internet-Time Utility.
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Detailed conﬁgﬁration data for these applications are contained on the IVPAMS
software configuration CD.

The IVPAMS application is setup to log historical data for 30 days. This data is
stored in directory, C\ivpams99\history. The individual tagnames of the
parameters to be logged must be marked as “Log Data” in the Tagname
Dictionary. Table 2.1lists the tagnames being logged by the IVPAMS
application. InTouch creates a separate log file for each day. These files are
automatically named as YYMMDDOO.log, where YY represents the year, MM
represents the month (01-12), and DD represents the day (0-3 1) and 00 are always
zeros. These historical files within the history directory can be rather larger. When
backing up the IVPAM S99 directory, it would be desirable to deselect the history
sub-directory to omit storing historical data on the configuration CD. Historical
files can be backed up separately if desired. The Parameter associated with the
Historical Logger can be modified as required from within Wonderware
WindowMaker application via “Special/Configure/Historical Logging . . ”

option.
TABLE 2.1 Logged Historical Data.
LOGGED IVPAMS PARAMETERS TAGNAMES

Primary Coolant System Emergency Flow FLOW B83FT1
Emergency Firewater Inj ection Flow FLOW_ 83FT7
Building Water Level-Piping Space LEVEL 83LT2
Building Water Level-Heat Exchanger Room LEVEL 83LT3
Canal Water Level LEVEL 83LT4
Reactor Coolant Level LEVEL_Reactor
Reactor Power, Log N, 8 decades -5 to 3 POWER Log N
Primary Coolant System Inlet Pressure PRESS 83PT5
Primary Coolant System Outlet Pressure PRESS 83PT6
Level Probe Heater Current PS Current
Level Probe Heater Voltage PS Voltage
Safety Relief Valve Lower Drain Temp. TEMP 83TE10
Safety Relief Valve SF A 71 Outlet Temp. TEMP 83TE11
Safety Relief Valve SF A 72 Outlet Temp. TEMP 83TE I2
Safety Relief Valve Ambient Temp. TEMP 83TE13
Reactor Upper Plenum Temperature TEMP 83TE15

The Special/ Security option within WindowMaker can be used to customize the
list of users and setup their access level and privileges. Refer to Section 3.1 for
more detail on the access levels and privileges. Once a user logs on with a access
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level greater than zero, the IVPAMS application monitors the user’s activity
(mouse clicks or keystrokes). After 4 minutes of inactivity, a warning message is
displayed indicating that if no further activity occurs within the next two minutes
the user will be automatically logged off the system as a user with special
privileges. This feature prevents the IVPAMS application from being left
unattended with special access privileges. By accessing the

“Special/ Configure/WindowViewer” menu option, the inactivity times, warning
and timeout, can modified.

The Siemens PLC input modules first conditions the input data for the IVPAMS
application. The TISOFT application running on the PLC assigns input word
identifications to each of the inputs, further conditioning the inputs as required
using the PLC’s “Special Function Programs” (SFPGM) and assigns variable
identifications for use by the InTouch application. Table 2 2 provides a reference
variable list. This table also provides a listing of status variables used by the
IVPAMS application to monitor the PLC’s condition.

TABLE 2.2 REFERENCE VARIABLE LIST

SFPGM | INPUT | VARIABLES COMMENT
WORD ‘

1 WX1 V2. 83-FT-1PCS Emergency Fliow. 4to 20mA (I)

V4, V2.=0to 180 Inches H;0 |

V4.=4700 * SQRT(V2/ 180) GPM 0to 4700 GPM

2 WX2 V6. 83-LT-2 Piping Space Bldg Level 40' - 98' 4 to 20 mA (I)
3 WwX3 V3. 83-LT-3 Heat Exch. Bldg Level 48' - 98' 410 20 mA (I)
4 WX4 V10. 83-LT-4 Canal Water LeveliO -21'4t0 20mA ()
5 WXS5 vVi2. 83-PT-5 PCS Inlet Pressure }O -500PSI 4to 20 mA (1)
6 WXé V4. 83-PT-6 PCS Outlet Pressure 0 - 500 PSI 4 to 20 mA (I)
7 wX7 Vie. 83-FT-7 Firewater Inj . Flow 0 2000 GPM Oto 10V (I)
8 WX38 Vis8. 83-RT-17 Reactor Core Power -8t0 0V =10 to 10V (D)

V20. V20.= 10¥*(-5+ABS(V 18.)) See V94.
9 WX9 V22. 83-LE- 18 Reactor Coolant Lievel 91' 11.8" 0to 50 My (I)
10 WX 10 V24. 83-LE-19 Reactor Coolant Level 90' 7.8" 0to 50 Mv (I)
11 WX 11 V26. 83-LE-20 Reactor Coolant Level 89' 3 8" 0to 50 My D
12 WX 12 V28. 83-LE-2 1 Reactor Coolant Level 87' 11.8" 0to 50 Mv (I)
13 WX13 V30. 83-LE-22 Reactor Coolant Level 86' 7.8" 0to 50 Mv (I)
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TABLE 2.2 REFERENCE VARIABLE LIST
SFPGM | INPUT | VARIABLES COMMENT
WORD
14 WX 14 V32. 83-LE-23 Reactor Coolant Level 85'4.9" 0to 50 Mv (I)
15 WX 15 V34. 83-LE-24 Reactor Coolant Level 84' 1.5" 0to 50 Mv (I)
16 WX 16 V36. 83-LE-25 Reactor Coolant Level 82'2.6" 0to 50 Mv (I)
17 WX17 V38. 83-LE-26 Reactor Coolant Level 80' 10.6" 0to 50 Mv (I)
18 WX18 V40. 83-LE-27 Reactor Coolant Level 79' 6.6" 0to 50 Mv (I)
19 WX 19 V42, 83-LE-28 Reactor Coolant Level 78'2.6" 0to 50 Mv (I)
20 WX20 Vi4. 83-LE-29 Reactor Coolant Level 76' 10.6" 0to 50 Mv (I)
21 WX21 V46. 83-LE-30 Reactor Coolant Level 75' 6.6" 0to 50 Mv (I)
22 WX22 V4s. 83-LE-31 Reactor Coolant Level 74' 4.6" 0to 50 Mv (I)
23 WX23 V50. Power Supply Current 0to 3 Amps 0to 50 Mv ()
24 WX24 V52. Power Supply Voltage 0to 150 Volts 0to 50 Mv (I)
25 WX25 V54. 83-TE-10, Lower Drain Temperature Type K (I)
26 WX26 V56. 83-TE-11, SF-A-71 Outlet Temperature Type K (I)
27 WX27 V58. 83-TE-12, SF-A-72 Outlet Temperature Type K (I)
28 WX28 V60. 83-TE-13, Ambient Temperature Type K (I)
29 WX29 V62. 83-TE-15, Upper Plemum Temperature Type K (I)
30 WX30 Vé64. Spare, V64. is not currently used.
31 WX31 V66. Spare, V66. is not currently used.
32 WX32 V68. Spare, V68. is not currently used.
8 - Vo4. V94 = -5+ABS(V 18.) Log of Reactor Core Power
33 - V96. Analog Output of Level Probe-Used by InTouch
33 - V§8. Analog Output of Level Probe-Used by SFPGM33
33 - A" 100 Packed Level Probe Element Status (14 Points)
V10001=C100...V100.14=C113
V200 Module A1 & A4 Status WX 1.16=V200.01 ...
WX38.16 =V200.08
WX25.16=V200.09 ...
WX32.16=V200.16
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TABLE 2.2 REFERENCE VARIABLE LIST
SFPGM | INPUT | VARIABLES COMMENT
WORD
V201 Module A2 & A3 Status WX9.16=V201.01 ...
WX16.16=V201.08
WX17.16=V201.09 ...
WX24.16=V201.16
V202 V202.1=STW 1.15 - Battery Low (TI505)
V2022 =STW 1.14 - Scan Overrun (TI505)
V202.3 = STW 184 .1 - Module Mismatch Error
9,33 - C100 83-LE-18,0=Dry, 1= Covered
10,33 - C101 83-LE-19, 0 = Dry, 1= Covered
1133 - C102 83-LE-20, 0 = Dry, 1= Covered
12,33 - C103 83-LE-21, 0 = Dry, 1= Covered
13,33 - C104 83-LE-22, 0 =Dry, 1= Covered
14,33 - C105 83-LE-23,0=Dry, 1= Covbred
15,33 - C106 83-LE-24, 0 =Dry, 1= Covered
16,33 - C107 83-LE-25, 0 = Dry, 1= Covered
17,33 - C108 83-LE-26, 0 =Dry, 1= Covered
18,33 - C109 83-LE-27, 0 = Dry, 1= Covered
19,33 - C110 83-LE-28, 0 = Dry, 1= Covered
20,33 - Cl111 83-LE-29, 0 = Dry, 1= Covered
2133 ; Ccii2 83-LE-30, 0 = Dry, 1= Covered
22,33 - C113 83-LE-31, 0 = Dry, 1= Covered
9-22 - V92. V92. sets the Mv value used for determining the level probe
element condition, i.e Dry vs. Covered.
- - SW 10 Siemens TI 545 Controller - Dynamic Scan Time
- - SW11 Siemens T1 545 Controller - 1/0 Module Status
O - INPUT RANGE, Variables Vn. or ViR = Real, Vn = Integer, Cn = Biit-of-Word Coil, Kn = Constant

Memory
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Figure 2.1 IVAMS POWER FLOW DIAGRAM (TRA-670)
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3. OPERATION

The InTouch IVPAMS displays were developed using a series of Windows. All screen
displays are identical on both nodes (IVPAMSA and IVPAMS B). Figure 3.1 shows the
general IVPAMS screen layout. The upper area of the screen displays system status
information and provides a key for the usersto log on to the system with special access
privileges. The lower portion of the screen displays various menu options that are
available to the user. The upper and lower portions of the display are fixed and always
visible to the user. The center portion of the display isused to display the IVPAMS data
and additional status information that is available via the menu options. The lower
right-hand area of the screen is used to display temporary system help screens and
information on the various instruments. This portion of the screen is also used to display
a digital readout for each instruments output when a realtime chart in being displayed in
the center portion of the screen. Details of each portion of the IVPAMS screen will be
discussed in the following subsections.

3.1 SYSTEM STATUS DISPLAY

Figure 3.2 shows a detail of the System Status indicators which are always
displayed in the upper portion of the screen. The status of the following system
parameters are continuously monitored: '

IVPAMSA The status of the InTouch IVPAMS application on node
IVPAMSA.

HIST.LOG A  The status of the historical logger on node IVAPMSA.

IVPAMSB ~ The status of the InTouch IVPAMS application on node
IVPAMSB.

HIST.LOGB The status of the historical logger on node IVPAMSB.

PLC The status of the physical serial connection between IVPAMS
data acquisition system (PLC) and the main (IVPAMSA)
computer’s serial port Com2.

TIDIR The status of the Wonderware Texas Instruments Direct
: Server (TIDIR) that allows the InTouch IVPAMS application
to access data in TI545 PLC.

Each of the status indicators will display an "OK" in a green background to
indicate that these parameters are functioning normally. A failure of a system's
parameter is indicated by displaying "DOWN" in a red flashing background.
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Figure 3.1 IVPAMS Display Screen Layout
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32 USERDISPLAY

3.3

Figure 3.3 shows a detail of the user log-on area. This portion of the screen
displays the user's ID and his access. The key in the key slot turned 907 indicates
auser with access privileges has logged onto the IVPAMS display system.
Various access levels and privileges designed into the IVPAMS application are
listed in Table 3.1. When no special user is logged on to the system the key slot is
empty and User "none" is displayed. No special user privileges are required to
access all of the monitored and logged data that is displayed on the IVPAMS
system. Clicking on the key slot opens windows for the user to input a User ID
and a password to gain special access privileges.

TABLE 3.1IVPAMS ACCESS PRIVILEGES

ACCESS ACCESS PRIVILEGES
LEVEL
0 All data and status displays, including Realtime and Historical

> 1499 Historical Trend Chart Options: Print and Saveto File.

> 2499 Menu Options: Setpoints and System Adjustments + lesser privileges.

> 4000 Small Upper Band permits Windows access + all lesser privileges.

> 9000 Required to added or modify User List + all lesser privileges.

IVPAMS MENU

Figure 3 4 details the menu options that are available on the IVPAMS display.
The "Setpoint" and "Sys Adj ." options are available for users with access levels
greater than 2499. The IVPAMS Menu is always available to the user. Clicking
on the menu options in the first row of the menu changes the window being
displayed in the center portion of the screen between Main, Realtime, Historical,
or Status. The four screen are labeled so the user can identify the option that is
currently being displayed. Selecting an option from the second row of the menu,
Help, Sys Info, Setpoint, or Sys Adj ., opens a smaller overlay window along the
right-hand portion of the screen. Subsequent sections will discuss each of the
menu options.

33.1 MAIN

Figure 3.5 shows the Main IVPAMS screen. This is the default screen that
is displayed when the IVPAMS is started. The Main screen displays a
pictorial representation of the In-Vessel Post-Accident Monitoring and
Display System along with digital readouts for all of the plant parameters
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being monitored. The reactor vessel area and each of the digital readouts
shown on the Main screen are "Hot Spots". As the cursor is moved to a
Hot Spot a rectangular box will highlight the Hot Spot. Clicking the left
mouse button on a Hot Spot and holding it depressed will open up an
information window describing the instrument channel and pertinent
reference information. As the mouse button is released the information
window will automatically close.

Figure 3.6 shows the additional information that is available by clicking
on the vessel Hot Spot. The "Probe Elements" window displayed in
Figure 3.6 shows the status of each individual element of the probe. Each
indicator is blue when the element is covered and red for the uncovered
condition. A flashing gray color indicates an out-of-range input signal or
an open in the signal leads.
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332 REALTIME

Selecting the Realtime menu option displays the screen shown in

Figure 3.7. The default realtime screens displays the reactor charts with a
10 minute time span. Each realtime screen provides three time span
options: 1 minute, 10 minute, and 60 minutes. Clicking on the desired time
span button will change time span on the displayed charts. The screens
show data being continuously updated with current data on the far right
hand of each display.

The realtime charts are organized into four groups: Reactor, Water Level,
Emergency Cooling, and Safety Relief Valves. The lower right-hand
corner of the screen is organized according to these groups and displays
the current values for each of the plant parameters being monitored. The
group heading located in the lower right-hand corner of the screen are
designed to be Hot Spots. The user may select the realtime charts for a
desired group by clicking on the group heading. The right-hand corner
parameter display will remain visible while the various Realtime charts are
displayed.

Selecting another option from the top row of the IVPAM S menu will close
the realtime charts. Menu options on the bottom row will overlay a portion
of the realtime screen with information.
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Figure 3.7 IVPAMS Realtime Display (Typical of 4).
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3.3.3 HISTORICAL

Selecting the Historical option from the IVPAM S menu displays the
Historical Trend Chart shown in Figure 3.8. When this option is initially
selected the chart will display the last selected trends. Up to eight logged

- tagnames may be displayed on a historical trend. The trend chart has

vertical and horizontal scooters that permit the user to change the range
and time span to obtain better resolution while viewing a trend chart. The
historical logger is currently configured to store historical data for up to 30
days. Historical log file older than 30 days will be automatically deleted.

The trend chart area is a Hot Spot. Clicking on the trend chart opens a
Historical Trend Setup window which allows user to enter the desired start
date, start time, chart length and tagnames to be displayed. When no
historical data is available during the requested trend time the chart will
appear black. Once the selected trends are displayed on the chart, their
tagnames will be displayed in the eight rectangular boxes located near the
lower portion of the historical display along with the trends color and the
value of the trend at the locations of the right and left scooters. Clicking
on one of these boxes will cause the scale of the selected tagname to be
displayed to the left of the chart. Controls for zooming and scanning the
trend charts are provided. The operation of these controls are explained in
the systems on-line Help screens. Should a pen error occur for any of the
tagnames associated with the various pens and error number will appear in
the lower right-hand area of the screen. These errors are described in the
InTouch Users Guide and in an on-line help file for the Historical display.

The "% of Full Power" display at the left of the historical chart will only
be displayed when the "POWER Log N" tagname is selected. The "Print"
and "Save to File" features on the Historical display are only visible on the
display with proper log-on access.
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334

335

STATUS

The Status display shown in Figure 3.9 provides information on the PLC
system, the probes heater circuit node clocks, and the element status of the
probe.

The PLC System displays the status of each Channel (1-8) of the four
modules, the module's status (indicator above the A1, A2, A3 and A4), the
system's dynamic scan time, battery condition, scan overrun, and module
mismatch status. The Modules (A1 - A4) are hot spots. Placing the cursor
on these modules and holding the left button depressed opens an
information window that identifies each channel input.

The probe heater's voltage and current are monitored. From these values
the resistance in the probe's heater circuit is calculated. Monitoring the
real time resistance in the probes heater circuit is a means of monitoring
the condition of the probes heater circuit. The resistance variation with
time should be very low. Sudden changes in resistance can be an
indications of problems.

The node times for VPAM SA and IVPAMSB are displayed. This
provides a convenient way for the users to verify that the time on both
nodes is synced. The system times are synced with a National Time
Standard. These times are also recorded in the historical log.

The condition of each of the probe's elements is shown next to the
element's elevation. A blue indicator means the element is covered while a
red indicator means the element is uncovered.

HELP

An additional help window is available for each of the screens, Main,
Realtime, Historical, and Status, by clicking on the Help button in the
IVPAMS Menu when the screen is being displayed. When multiple
windows are available, buttons are provided for moving between screens.
Some of these helps include multiple windows. Figure 3.10 shows a help
window for the Main display which is typical of most help screens.

Figure 3.11 shows the help screen available for the Historical Trend
screen. This help screen overlays the Historical screen and is more
extensive than the other help screens because of the features available for
selecting various tagnames, scanning, and zooming the displayed trends.
The green "H"s shown on this help screen indicate hot spot locations.
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Depressing the left mouse button on these hot spots will open an
additional help window describing the operation of the feature clicked on.

A "Close" buttons is provided on each of the help screens to close the help

screen after it has been reviewed.
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Figure 3.10 A Typical IVPAMS Help Window.
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336 SYSINFO

337

Figure 3.12 shows the information screen that is opened up in the lower
right corner of the screen. Not all of the information displayed will be of
value to the typical user. The typical user would be interested in the Node
names and the free disk space available on the drives to ensure that their is
adequate data logging capacity is available on each drive.

Other information shown includes the application path, GDI Resources
Free, USER Resources Free, Memory Free and the number of Tasks
currently running on each system. GDI resources are used to manage the
system graphics and printing. USER resources are associated with user
input and output including keyboard and mouse inputs, window
management, etc.

SETPOINTS

Figure 3.13 shows the setpoint adustment controls available to the user
via the Setpoint button in the IVPAMS Menu. This menu option requires
special user access privileges. The first control available for setting the
millivolt level at which the PLC discriminates between the covered and
uncovered condition for each element of the coolant level probe. This
setpoint will be determined by Engineering based upon factory acceptance
test data. Pressing the update button enters the setpoint into the PLC
memory.

The three additional controls permit the user to adjust a setpoint for three
temperature parameters associated with the Safety Relief Valves. These
setpoints are associated with the Safety Relief Valve display area of the
Main display. When these setpoints are exceeded, the instrument readout
titles associated with these Safety Relief Valve temperature measurements
will flash. Engineering will determine acceptable setpoint values. These
setpoint comparisons are performed within the IMPAMS InTouch
application and not the PLC and are therefore node dependent. When
adjusting these setpoints, they must be changed on both nodes and the
update button pressed. Setting these temperature setpoints to their upper
limit will disable these setpoints features. There is a digital readout
provided with each setpoint.
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Figure 3.12 IVPAMS System Information Window .
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33.8 SYSTEM ADJUSTMENTS (SYS ADJ)

The “SYS ADJ.” IVPAMS menu option displays the window shown in
Figure 3.14. This menu option permits a user with special access
privileges to start the historical logger on nodes, IVPAMSA or

IVAPM SB, should the logger not startup normally during the startup of
the IVPAMS application. There may be occasions when the system time is
less than the current time in the historical log. The logger will not start
until the system time is greater than the recorded log time. When the
logger has not started due to time conflicts and the condition has been
corrected, the historical logger buttons on this screen may be used to start
the logger as necessary. It is expected that limited use of this option will
be required.
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4. SYSTEM LIMITATIONS, SETPOINTS, AND PRECAUTIONS

4.1

4.2

Level Probe Setpoints

There are no special limitations or system precautions associated with the
operating IVPAMS system.

There is one critical setpoint associated with the operation of the In-Vessel Level
Probe. This setpoint is adjusted from within the IVPAMS software (Refer to
Section 3.2.7). This adjustment requires a password to obtain access to the Setup
window .

Based on areview of the Factory Acceptance Test Results and the acceptance
testing performed upon receiving the probe at the INEL the level probe setpoint
should be set in the range of 1.75t0 2.0 mV. See Figure 3.13. Any changes to this
setting should only be made afier engineering review and evaluation of the above
mentioned data.

SAFETY RELIEF TEMPERATURE SETPOINTS

The Safety Relief Valve temperature status monitoring system is designed to
indicate flow through the relief valves. There is no flow through the system
during normal plant operating conditions and temperature indications tend to be
nearly equal in value and at or near Nozzle Trench ambient temperature.

The relief valve temperature indication on the Main screen starts flashing at
default temperature of 118° F. The default setpoints can be adjusted under
engineering direction if normal plant operating temperatures exceed the default
settings. See Figure 3.13. Should these setpoints be changed, they must be
changed on both nodes. These parameters are not networked between the nodes.

5. CASUALTY EVENTS AND RECOVERY PROCEDURES

Two unlikely events could present a problem to the operation of the IVPAMS system.
Both of these involve failures in the computer systems associated with the IVPAMS.

The Siemens CPU modules controls the PLC and conditions the input signals for use by
the InTouch IVPAMS application. The IVPAMS software in the CPU's memory is
maintained in memory by battery power (backup) located on the CPU module. Should the
battery or CPU module fail, this software can be reload into the CPU's memory from the
rack mounted computer’s hard drive (Node: IVPAM SA).
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Recovery from a failure in either of the IVPAMS’ computers (Nodes IVPAMSA or
IVPAMSB) can be achieved by servicing the node as required and rebooting the
computer. Should a hard drive fail, the drive should be replaced and the software
reloaded from the vendors CDs and the IVPAMS application CD which is maintained
under software configuration control. The IVPAMS application CD contains a file with
installation instructions to guide the user through the recovery process.

5.1 GENERAL

The following events present problems to the IVPAMS system: Node failure,
PLC failure, network and UPS failure. These failures are addressed in the
following sections.

5.1.1 NODE FAILURE

Two unlikely events, memory failure and hard disk failure, could cause
failure of the two nodes of the IVPAMS system. Recovery from these
failures would require servicing of the computers by replacing defective
memory or the hard disk. Should disk failure occur, the software should be
reloaded from the Vendor’s CD and the IVPAMS Software Configuration
CD which is maintained under software configuration control. Rebooting
the computer system would return the IVPAMS node to its operational
state. '

5.12 PLCFAILURE

The Siemens CPU module controls the PLC and conditions the signals for
use by the InTouch IVPAMS application. The IVPAMS software in the
CPU's memory is maintained in memory by battery power. The battery is
located in the CPU module. Should battery failure result in the loss of the
IVPAMS application software, the battery should be replaced and the
software restored from the hard drive of the rack-mounted computer
located in the IVPAMS instrument-rack.

5.1.3 NETWORK FAILURE

Should network failure occur, the Site Network Services personnel should
be contacted. Once the network is operational, the [IVPAMS nodes can be
brought back in service by rebooting both nodes as required.
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5.14 UPSFAILURE

The batteries associated with the IVPAMS UPS have a limited operational
life. Refer to Vendor documentation for service and maintenance
guidelines. Should the UPS fail, the UPSS can be switched into a by-pass
mode to plant power while UPS service is performed. Rebooting the node
will return the system to operation. The generator backup cannot be used
for source power if the UPS is off line.

6. MAINTENANCE

6.1

6.2

6.3

SOFTWARE

To make any changes to the IVPAMS software, the engineer should refer to the
appropriate Vendor Software Manuals. Software Configuration Control
procedures should be followed to maintain software control should any changes
be required.

User ID & Password can be changed or modified by exiting the IVPAMS
application running in InTouch's WindowViewer and clicking on the InTouch
WindowMaker icon to open this application. From the WindowMaker's menu
option "Special" and "Security". In order to modify and/or change the User ID or
password the engineer must log on to the system with an appropriate ID and
password.

MONITORING AND DISPLAY SYSTEM

The IVPAMS "Status" menu option provides status information of the general
condition of the Siemens' PLC used for data acquisition. Should further detail be
required refer to the applicable vendor's manual.

The equipment associated with the monitoring and display portion of the
IVPAMS should not require any routine maintenance. Should maintenance be
required on the computer systems or networking portion of the system refer to the
appropriated vendor's manual listed in Section 6.9 and the configuration
information of Section 6.8.

ROSEMOUNT TRANSMITTERS

"IVPAMS Rosemount Transmitter Calibration Procedure", DOP 2.1.22, and the
calibration sheets, DOP 2.1.22.S should be follow to maintain these transmitters.
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6.4 FLOW COMPUTER

6.5

The IVPAMS Firewater Injection Flow (83-FT-7) transducers are located on an
segment of piping where it is not possible to produce a flow to verify the
functional condition of the flow measuring system or perform an actual
calibration. There are system conditions and parameters that can be checked to
verify the operational status of the flow system. Recommended procedures to
verify the operational status of the flow measuring system are outline in

DOP 2.123 "IVPAMS Firewater Injection Flow (83-FT-7) Functional Test." For
additional information refer to the Controlotron Field Manual listed in

Section 6.9.

IN-VESSEL PROBE

Once the In-Vessel Probe is installed in the vessel, only limited testing can be
performed to verify the status of the various elements and the general probe
condition. The first check on the probe condition that should be considered would
be to refer to the Probe Element Window in the IVPAMS application (Click on
the left mouse button over the Vessel Area on the Main screen). Under normal
vessel conditions all individual element indicators should appear "blue" indicating
that each element is covered with coolant. A red condition for an indicator when
the vessel is know to be full indicates a need for further testing.

The IVPAMS system monitors the voltage, current and resistance of the probes
heater circuit. The resistance variation with time should be very low. Sudden
changes in resistance can be an indication of problems in the probe heater circuit.
Surveillance is required to maintain a running history of the status of the heater
current. :

The general condition of the individual elements may be obtained by performing
an in situ test. This test consists of adjusting the heater current over a range from
0.8 Amp to 3.0 Amps and recording the mV output of each of the elements. This
test should be performed when the condition of an element is in question or at
least annually. Table 6.1 contains in situ test data obtained during the Factory
Acceptance Test at Delta-M. A similar test will be conducted as part of the
IVPAMS SO Test. The SO Test data should be used as reference data when
comparing future test data. Table 6.2 can be used to log the test results during
future testing. The condition of the vessel should be noted for each set of data
recorded. Once the heater current is adjust to the value shown in Table 6 2, time
should be allowed for the element's mV output to stabilize before recording data.
The readings should then be recorded. By exiting the IVPAMS application and
reconnecting the rack-mounted computer (DOS) to the PLC the test engineer can
access all the data values to be recorded via the TI SOFT application, eliminating
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the need for special test equipment. Access the "CHART" menu option and select
the "L_PROBE" chart. The element's mV output data should remain consistent
with the data taken following the initial probe installation for a given set of
conditions. Changes in element's mV output versus time or the lack of output

change as a function of change in heater current could indicate a problem with an
element.

6.6 UNINTERRUPTIBLE POWER SYSTEMS

The following maintenance should be performed on the Best UPSs at least every

90 days. For additional details refer to the User Manuals (Section 6.9) or contact -
Best Technical Support.

A Inspect and Clean the Unit.
Inspect wiring.
Vacuum dust from the unit.

B. Inspect and record the Alarm and Invertor Logs.

C. Perform an Outage Test and Check the Batteries.
With the UP S providing power to the IVPAMS system check the voltage
of each individual battery. Individual battery voltage should be in the
range of 11 /2 voltsto 12 /2 volts. Voltage variation between the
individual batteries should not exceed 0.4 volt. Contact Best Technical
Support if Outage Test Fails.

D. Check the AC and DC meter functions and recalibrate if necessary.

Check values of the first 19 parameters on line and invertor for UPS on node IVPAMSA.
According to Best Technical Support, the hand held Control Panel and Display of the
FE5.3KVA could be disconnected and plugged into the Logic Board of the FE700,
should it be desirable to further evaluate the status of the FE700. According to Best tech
support, both systems have the identical logic card.
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TABLE 6.1 Factory Acceptance In Situ Test Data For Level Probe Elements.
HEATER PARAMETERS [ 1: 0.802 A I: 1154 A I: 1617 A 1:2297 A I:3015A
V:406V V:58.55V V:8198V V:11720V V:150.17V
ELEMENT ID. mV OUTPUT mV OUTPUT mV OUTPUT mV OUTPUT mV OUTPUT

EL74-4.6 (DTC-1) 0.066 0.135 0245 0447 0.663
EL75-6.6 (DTC-2) 0.122 0238 0404 0.693 1.166
EL76-10.6 (DTC-3) 0.126 0.194 0317 0.607 0.986
EL78-2.6 (DTC-4) 0.101 0.192 0352 0.634 1.079
EL79-6.6 (DTC-5) 0.092 0.169 0293 0.558 0.953
EL80-10.6 (DTC-6) 0.105 0.199 0340 0.567 0912
EL82-2.6 (DTC-7) 0.091 0.139 0234 0.340 0.594
EL84-1.5(DTC-8) 0.192 0292 0478 0.868 1452
EL85-4.9 (DTC-9) 0.066 0.143 0290 0488 0.751
EL86-7.8 (DTC-10) 0264 0385 0.557 0.868 1330
EL87-11.8 DTC-11) 0.166 0257 0414 0.642 1.026
EL89-3.8 (DTC-12) 0.196 0257 0371 0.630 1.019
EL90-7.8 (DTC-13) 0.135 0.172 0277 0.552 0.887
EL91-11.8 (DTC-14) 0.004 0.099 0233 0478 0.752

Test conducted 12/14/94 at Delta-M. Witnessed by Merlin Yancey and Rulon Hillam.
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TABLE 6.2 In Situ Test of Level Probe Elements.
HEATER POWER SPECIFIED 1:0792-0808 A [ 1: 1.188- 1212 A [ 1: 1.604 - 1636 A | 1:2277-2323 A | 1:297-3.03 A
SUPPLY SETTINGS
V50 I: I; I; I I
V52 V; V: V: V: V:
ELEMENT ID. VARIABLES MILLIVOLT MILLIVOLT MILLIVOLT MILLIVOLT MILLIVOLT
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
EL74-4.6 DTC-1) V22
EL75-6.6 (DTC-2) V24
EL76-10.6 (DTC-3) V26
EL78-2.6 (DTC4) V28
_EL79-6.6 (DTC-5) V30
EL80-10.6 (DTC-6) V32
EL82-2.6 DTC-7) V34
EL84-1.5 (DTC-8) V36
EL85-4.9 (DTC-9) V38
EL86-7.8 (DTC-10) V40
EL87-11.8 (DTC-11) V42
EL89-3.8 (DTC-12) V44
EL90-7.8 (DTC-13) V46
EL91-11.8 (DTC-14) V48
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6.7 PARTSLIST

Tables 6.3 and 6.4 list the components associated with the IVPAMS Computer
Systems and the IVPAMSS data acquisition system.

Table 6.3 IVPAMS Computer System and Software

NODE DE SCRIPTION QUANTITY

Dell Optiplex GX1p Computer 2
Pentium II 450 MHz, 128 MB SDRAM (100MHz)

40X CD ROM, 20 GB Hard Drive,

Integrated 3Com 3C905B 10/100 MB Network Interface
Integrated Audio & Graphic Controller, Keyboard

BOTH HP 8200 CD-Writer

BOTH Windows NT 4.0

BOTH Wonderware InTouch Ver. 7.0 Runtime w/ 1/0, 256 Tags

N N NN

BOTH 20” Color Monitor

BOTH Cabling as required

IVPAMSA | Comark Computer Model 51-03940-102, 66 MHz CPU 1
MS-DOS, video adapter, 2GB Hard Drive.
(For Use in Programming Siemens PLC)

IVPAMSA | Siemens’ TI-SOFT2 Release 4.3 1
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TABLE 6.4 IVPAMSDATA SYSTEM PARTS LIST

SYSTEM

DE SCRIPTION

QUANTITY

Data Acquisition

(PLC)

SIMATIC TI505 Mounting Rack P/N 505-6516

SIMATIC TI505 Power Supply P/N 505-6660

SIMATIC TI505 TI545 CPU P/N 545-1101

SIMATIC TI505 Cable P/N PC545-CBL-9

SIMATIC TI505 Blank Bezels P/N 2587705-8003

Control Technology Inc. CTI 2550 - 8 Channel Analog
Input

Control Technology Inc. CTI 2551 - 8 Channel
Thermocouple Input

Level Probe

Liquid Level Probe Delta M Corp. Spec. ES-51495 Rev. A

Sorensen Power Supply Model DCR 150-3B2

Current to Voltage Converter Ohio Semitronics P/N
LRB-50 (50 Ohms)

DC Current Transducer 0to 3 Adc
Ohio Semitroncis P/N CT7-008B-X395

DC Voltage Transducer 0to 150 Vdc
Ohio Semitronics P/N VT7-005B

Transmitters and
Power Supplies

Rosemount Pressure Transmitter Model 1153ADSRA

Rosemount Pressure Transmitter Model 1153DB5SRA

Rosemount Pressure Transmitter Model 1153HD5SRA

Two-Wire Loop Power Supply (24Vdc)
Acromag Model 25PS-20-1-DIN

12

Brooks Instrument Low Flow Purgemeter
Model 1350EK2BCJYV5M with

Brooks Instrument Integral Flow Controller
Model 8900D3J 1A 1AC

Best Power Technology 700 VA UP S Model
FE700VA-CS Input: 120 V, Output: 120 V

Best Power Technology 5.3 KVA UP S Model
FE5.3KVA-CS Input 208HW, Qutput 120HW, 240HW

Best Power Technology External Batteries Model EBP-5F
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6.8 REFERENCE MANUALS

View Sonic User's. Guide (Monitor)

Rosemount 1153 Series D Alphaline Pressure Transmitters for Nuclear Service,
MAN 4388, February 1992

Rosemount 1153 Series B Alphaline Pressure Transmitter for Nuclear Service,
MAN 4302, May 1993

Controlotron, System 990, Uniflow Universal Clamp-on NEMA-Flowmeter Field
Manual, August 1993. '

Control Technology Inc., CTI 2550 Eight Channel Isolated Analog Input Module
Installation and Operation Guide Ver. 2.0 CTI Part #062-00102

Control Technology Inc., CTI 2551 Eight Channel Isolated Thermocouple Input
Module Installation and Operation Guide Ver. 2.0 CTI Part #062-00107

Acromag, User's Manual: Series 25P S, Model 25P S Two-Wire Loop Power
Supply

Best Power Technology, Ferrups FE/QFE 500V A to 18 VA Installation Manual,
February 7, 1994

Best Power Technology, Ferrups Uninterruptible Power Systems FE or QFE
500VA to 18KVA, User Manual.

Siemen's SIMATIC T 1505/TI500 TISOFT2 Release 4.3 User Manual
Siemen's SIMATIC T 1505 Programming Reference User-Manual

Siemen's 545 System and 1/0 Manual Set

Wonderware, InTouch (Refer to on-line documentation)






