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1.0 INTRODUCTION AND PURPOSE

The Hazard Analysis Database was developed in conjunction with the hazard analysis
activities conducted in accordance with DOE-STD-3009-94, Preparation Guide for U.S.
Department of Energy Nonreactor Nuclear Facility Safety Analysis Reports, for the Tank Waste
Remediation System (TWRS) Final Safety Analysis Report (FSAR). The FSAR is part of the
approved TWRS Authorization Basis (AB). This document describes, identifies, and defines the
contents and structure of the TWRS FSAR Hazard Analysis Database and documents the
configuration control changes made to the database.

The TWRS Hazard Analysis Database contains the collection of information generated
during the initial hazard evaluations and the subsequent hazard and accident analysis activities.
The database supports the preparation of Chapters 3, 4, and 5 of the TWRS FSAR and the USQ
process and consists of two major, interrelated data sets:

1.  Hazard Evaluation Database: Data from the results of the hazard evaluations

2. Hazard Topography Database: Data from the system familiarization and hazard
identification,

2.0 DATA MANAGEMENT

The TWRS FSAR Hazard Analysis Database described in this report is maintained and
managed by the TWRS Nuclear Safety and Licensing (NS&L) organization. The primary
function of the database is the collation of all hazards analysis data in an easily accessible form for
use in the hazards analysis and USQ processes. TWRS Nuclear Safety & Licensing has
ownership and responsibility for configuration management of the hazard analysis database. The
configuration management requirements, responsibilities, and procedures are described in
HNF-2353, Section 4.5, Hazard Analysis Database Management. The following sections define
the current content and structure of the database and the current database software package.

2.1 SOFTWARE DESCRIPTION

The software selected for management of the TWRS FSAR Hazard Analysis Database is
Paradox® 5.0 for Windows from Borland® International, Inc., Copyright © 1994, Paradox®isa
full-featured relational database management system, that can be used as a stand alone system or
as a multiuser system on a network. For the purpose of the TWRS FSAR Hazard Analysis

activities, Paradox is being used as a stand alone system.

In a relational database, data are organized into small, easily managed tables that contain
fields of data, repeated for each item. These tables can be linked together by querying a common
field across many tables to generate multi-table forms and reports. For example, the Hazard
Analysis Database is used to generate Hazard Analysis Results Tables for the TWRS FSAR.

1
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2.2 CONFIGURATION MANAGEMENT PLAN

- "The database configuration management is accomplished according to a Configuration
‘Management Plan. The configuration management requirements, responsibilities, and procedures
are described in HNF-2353, Section 4.5. In addition to the configuration management plan
mentioned previously, Table 2-1 contains a listing of the hazard evaluations currently in the
Authorization Basis. This table will be updated as new hazard evaluations are conducted. Any
changes to the database of this document must also be documented in Table 2-2,

The Database was created to support the hazard analysis process for the TWRS AB and
subsequently maintain the large volume of information which was produced as a result. The
Database is used primarily to support the Final Safety Analysis Report (FSAR), Reference 2.1,
AB clarifications, safety analysis activities, and the USQ process. The Database is to be
maintained and controlled by the Nuclear Safety and Licensing Group.

The quality, integrity, and accuracy of the data have been and will be ensured by the safety
analysis development process which is conducted in accordance with DOE guidelines. This
process includes internal reviews, peer reviews, and Tier 1 reviews of the actual reported data.
Internal consistency within the Database will be verified periodically by analysts working with the
Database. The Database will be updated when either existing data or analyses are revised or new
data or analyses are developed to support the AB. Changes and additions to the Database are
strictly controlled by the procedures specified herein. '

3.0 HAZARD EVALUATION DATABASE TABLES AND FIELD DESCRIPTIONS

The TWRS Hazard Evaluation Database is composed of the data tables shown in Table 3-1
and organized using the following tables and described fields. Appendices A and B of this
document contain only the first page of each table to show the database structure and an example
. of the information contained in the tables. The fields in the tables are filled only with applicable
information and therefore some fields are blank. Access to database information is managed in
accordance with HNF-2353, Section 4.5.

3.1 MASTER CODE TABLE (Appendix A, Tables A-1 and A-2)

This table contains the coded alphanumeric information associated with each Hazardous
Condition and is used primarily to organize the hazards analysis information as required for
linking, sorting, and reporting. The following is a description of the Master Code Table fields:

® ID—This field contains a unique alpha/numeric identification code for each
Hazardous Condition identified during the TWRS hazard evaluations activities. In
general, these codes, typically assigned from the name of the evaluation and the node
numbering used in the evaluation, can be used to identify which analysis was used to
derive the specific hazardous condition.

2
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Initial Safety Cons NC—Initial Safety Consequence No Controls - The resultant
effect on individuals impacted by a release or exposure associated with a specific
‘Hazardous Condition assuming no controls are present. (Code definitions in
Table 4-1) :

- Imitial Freq NC—Initial Frequency No Controls - The frequency of Hazardous
Condition occurrence assuming no controls are present for a specific Hazardous
Condition. (Code definitions in Table 4-2) |

-Env Cons—Environmental Consequence - The resultant effect to the environment of
a release associated with a specific Hazardous Condition assuming no controls are
present. (Code definitions in Table 4-3)

BIN—A code that describes the release attributes for a specific type of Hazardous
Condition. This code identifies the initial location, form, and energy level of the
release gr the code identifies an occupational safety or radiation protection condition.
{Code definitions in Table 4-4)

Initial Risk Factor NC—Initial Risk Factor No Controls - A numeric value assigned
to a Hazardous Condition based on a pre-established matrix that relates the Initial
Frequency NC and the Initial Safety Consequence NC. (Code definitions in Table 4-

5)

Failed Cntrl Risk Factor—Failed Controls Risk Factor - A numeric value assigned
to a Hazardous Condition from a pre-established matrix that relates the Accident
Analysis Failed Control Frequency and Accident Analysis Failed Control
Consequence. (Code definitions in Table 4-5)

AA Risk Factor NC-Analyzed Accident Risk Factor No Controls - A numeric value
assigned to a Hazardous Condition from a pre-established matrix that relates the
Analyzed Accident Risk Factor No Controls Frequency and Analyzed Accident Risk
Factor No Controls Consequence, (Code definitions in Table 4-5)

Facility Code—A unique alpha/numeric identifier that is used to relate the
Hazardous Condition to the general Hazards Topography Database and the TWRS
facility. (Code definitions in Table 4-6)

Cause Grp—Cause Group - An alpha/numeric code used to sort data by type of
Cause of a Hazardous Condition. (Code definitions in Table 4-7)

Rep Acc—Representative Accident - An alpha/numeric code used to specify the
analyzed accident by which the specified Hazardous Condition is represented. The
code is used in the Database in two forms, alpha/numeric with and without an X,
The X identifies that the hazardous condition is represented by the analyzed
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accident. Hazardous conditions that were chosen as the analyzed accident have no X
designator, (Code definitions in Table 4-8)

AA Safety Cons NC—Analyzed Accident Safety Consequence No Controls - The
resultant safety effect of a release or exposure associated with a specific Analyzed
Accident assuming no controls are present. (Code definitions in Table 4-1)

AA Freq NC—Analyzed Accident Frequency No Controls - The frequency of
occurrence for a specific Analyzed Accident assuming no controls are present.
(Code definitions in Table 4-2)

App Cntrl Safety Cons—Applied Control Safety Consequence - The resultant
safety effect of a release or exposure associated with a specific Hazardous Condition
assuming controls are present and work correctly. (Code definitions in Table 4-1)

App Cntri Freq—Applied Control Frequency - The frequency of occurrence of the
resultant safety effect of a release or exposure associated with a specific Hazardous
Condition assuming controls are present and work correctly. (Code definitions in
Table 4-2)

Failed Catrl Safety Cons—Failed Controls Safety Consequernce - The resultant
safety effect of a release or exposure associated with a specific Hazardous Condition
assuming controls are present but fail to work correctly. (Code definitions in

Table 4-1)

Failed Cntrl Freq—Failed Control Frequency - The frequency of occurrence of the
combined controls failure. (Code definitions in Table 4-2)

Cntrl Failure MEMO—This field is used to document the logic of the development
of the control failure frequency. (Failed Con Freq)

Change MEMO— This field is used to document dates-and reasons for changes to
the database and the person who made the changes.

3.2 MASTER CONTROLS TABLE (Appendix A, Tables A-3 and A-4)

This table contains information important to define the controls associated with specified
Hazardous Conditions. In Appendix A, this table is divided into two tables to make the
information easier to read. In the database, the Master Control Table is one table. The following
is a description of the Master Controls Table fields:

ID—This field contains a unique alpha/numeric identification code for each
Hazardous Condition identified during the TWRS hazard evaluations activities. In
general, these codes, typically assigned from the name of the evaluation and the node
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numbering used in the evaluation, can be used to identify what analysis was used to
derive the specific hazardous condition.

Prev SSC—Preventive Safety Structures, Systems, and Components (SSCs) -

- Preventive Controls mandated by the TWRS FSAR. These Safety SSCs are

identified to prevent the occurrence of Hazardous Conditions.

Prev TSR—Preventive Technical Safety Requirements (TSRs) - Preventive

Administrative Controls identified by the TWRS FSAR. These controls include

‘actions to be taken or operability limits that reduce the frequency of occurrence of

the Hazardous Condition.

Mit.SSC—Mitigative Safety Structures, Systems, and Components (SSCs) -
Mitigative Controls mandated by the TWRS FSAR. These Safety SSCs are
identified to reduce the severity of the consequence of the Hazardous Condition.

Mit TSR—Mitigative Technical Safety Requirements (TSRs) - Mitigative
Administrative Controls identified by the TWRS FSAR. These controls include
actions to be taken or operability limits that reduce the severity of the consequence of
the Hazardous Condition.

3.3 CONTROL MEMO TABLE (Appendix A, A-5)

This table contains information regarding the changes made to the Preventive or Mitigative
SSCs and the logic used for control allocation.

ID—This field contains a unique alpha/numeric identification code for each
Hazardous Condition identified during the TWRS hazard evaluations activities. In
general, these codes, typically assigned from the name of the evaluation and the node
numbering used in the evaluation, can be used to identify what analysis was used to
derive the specific hazardous condition.

Prev SSC MEMO—Historic information used to support control allocations and
does not necessarily reflect the current controls. Current SSC allocation is
documented in the Master Control Table. For an exampie of the information in the
Master Control Table see Appendix A Tables A-3 and A-4.

Mit SSC MEMO—Historic information used to support control allocations and
does not necessarily reflect the current controls. Current SSC allocation is
documented in the Master Control Table. For an example of the information in the
Master Control Table see Appendix A Tables A-3 and A-4.

Control MEMO-—Memo field contains a memo explaining the selection of the
controls for the Hazardous Condition,
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3.4 MASTER HAZARDS TABLE (Appendix A, Table A-6)

This table contains information important to the definition of Hazardous Conditions. The
following is a description of the Master Hazards Table fields:

ID—This field contains a unique alpha/numeric identification code for each
Hazardous Condition identified during the TWRS hazard evaluations activities. In
general, these codes, typically assigned from the name of the evaluation and the node
numbering used in the evaluation, can be used to identify what analysis was used to

‘derive the specific hazardous condition.

Material at Risk—A description of the type and quantity of material that may be
affected by the occurrence of a Hazardous Condition.

Hazardous Condition—A description of the Hazardous Condition associated with
the unique ID code. In general, Hazardous Conditions are related to uncontrolled
releases of hazardous or radioactive material, however there are occurrences of
Hazardous Conditions listed that are not specific to release events that can be
identified by the BIN code.

Cause—A description of the factors that could cause the identified Hazardous
Condition,

Consequence—A description of the consequence of an uncontrolled release related
to a specific hazardous condition.

3.5 MASTER DEFENSE-IN-DEPTH CONTROLS TABLE (Appendix A, Table A-7)

This table contains information important to define the Defense-in-Depth controls
associated with specified Hazardous Conditions. The following is a description of the Master
Defense-in-Depth Controls Table fields:

ID—This field contains a unique alpha/numeric identification code for each
Hazardous Condition identified during the TWRS hazard evaluations activities. In
general, these codes, typically assigned from the name of the evaluation and the node
numbering used in the evaluation, can be used to identify what analysis was used to
derive the specific hazardous condition.

DID Preventive—Defense-.in-Depth Preventive - Identified Defense-in-Depth
Controls to prevent the occurrence of Hazardous Conditions.

DID Mitigative-—Defense-in-Depth Mitigative - Identified Defense-in-Depth

"Controls to reduce the severity of the consequences of the Hazardous Conditions.
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3.6 PROCESS HISTORY TABLE (Appendix A, Tables A-8 and A-9)

This table contains historical information relating to various changes that have occurred to
the Hazards Analysis Database during the development process. It can be used to verify the
integrity of the data tables and provide a readily accessible tracking mechanism for those changes.
Much of the information in the tables has been revised or is obsolete and is retained for the
purpose of tracking the history and evolution of the database. The following is a description of
the Process History Table fields:

ID—This field contains a unique alpha/numeric identification code for each
Hazardous Condition identified during the TWRS hazard evaluations activities. In
general, these codes, typically assigned from the name of the evaluation and the node
numbering used in the evaluation, can be used to identify what analysis was used to
derive the specific hazardous condition.

MEMO NC—This field contains a memo explaining the application and/or any
changes to the Safety Consequence NC and Frequency NC.

Re-binned Safety—This field contains the safety consequence changes made after a

‘re-binning effort due to application of new risk evaluation guidelines. (Code

definitions in Table 4-1)

- Re-binned Frequency—This field contains the frequency changes made after a
* re-binning effort due to application of new risk evaluation guidelines. (Code

definitions in Table 4-2)

Re-binned MEMO—This field contains a memo stating what changes were made
during a re-binning effort due to application of new risk evaluation guidelines.

Orig Freq—This field contains the original freqhency of occurrence for a specified
Hazardous Condition, assuming that controls are in place, assigned during the initial
hazard analysis activities. (Code definitions in Table 4-2)

Orig Freq NC—This field contains the original frequency of occurrence for a
specified Hazardous Condition, assuming that no controls are in place, assigned
during the initial hazard analysis activities. (Code definitions in Table 4-2)

Orig Safety—This field contains the original safety consequence assigned during the
initial hazard analysis activities. (Code definitions in Table 4-1)

Orig Grp—This field contains a cause group code that was originally developed for
the database. These codes are now obsolete and are retained for historical reference.

Re-grp MEMO—This field contains a memo related to changes made during the
development of the current cause group code system.

7
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Orig Facility Code—This field contains the facility code from the initial hazard
analysis activities. (Code definitions in Table 4-6)

FC MEMO—This field contains a memo related to changes made to the facility

~ code system.

| Facility Code 2—This field contains facility code information from the second

generation of facility coding. (Code definitions in Table 4-6)

Remarks—Miscellaneous remarks gathered during initial hazard analysis activities.

4.0 KEY TO CODES IN HAZARD EVALUATION DATABASE

The following tables define the codes used in the Hazards Analysis Database.

Table 4-1 - Safety Consequence Categories (Cons Code)

Table 4-2 - Frequency Categories (Freq Code)

Table 4-3 - Environmental Consequence Categories (Env Code)
Table 4-4 - Accident Release Attributes (Bin Code)

Table 4-5 - Risk Factor Codes (Risk Matrix)

Table 4-6 - Alpha/Numeric Designator (Facility Codes)

Table 4-7 - Cause Group (Cause Grp Code)

Table 4-8 - Representative Accident (Rep Acc Code)

These codes are used primarily to sort the data and may be used alone or in combination.

5.0 HAZARD TOPOGRAPHY DATABASE TABLES AND FIELD DESCRIPTIONS

The TWRS Hazard Topography Database is used to organize data from the system
familiarization and hazard identification process to demonstrate the comprehensive coverage of
material at risk, phenomena, configurations, operations, and facilities. This information is
historical data and no revisions have been made from its initial release. The hazard topography is
specifically used to accomplish the following:

1.

Identify the types of TWRS facility situations that are directly analyzed by a hazard
evaluation (e.g., identify the specific representative analyses).

Map the representative hazard evaluation results to each TWRS facility in the FSAR
Scope. ,

Store the results of the hazard identification effort for each TWRS facility in the
FSAR Scope.
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The Hazard Topography Database is composed of the data tables shown in Table 5-1 and
organized using the following described fields.

5.1 FACILITY CODE TABLE (Appendix B, Table B-1)

This table contains a list of all facility codes appearing in the Topography database using
the following fields:

®  Facility Code—A unique alpha/numeric identifier that is used to connect the
Hazardous Condition to the general Hazards Topography Database and the TWRS -
facility.

® Farm - Tank Farm where facility is located.
®  Facility Name—Facility designation.
®  Field Name—Name of Facility used for the field verification process.

® Type—This field identifies the type of facility.

5.2 TOPOGRAPHY TABLE (Appendix B, Table B-2)

This table contains a list of all major tank farm facilities. The following is a description of
the Topography Table fields:

®  Facility Name—Facility designation.
® Type—This field identifies the type of facility.
®  Applicable Hazard Eval.—This field contains information about the Hazard
Evaluation Study (PHA, HAZOP, WHAT IF) results that are applicable to a
particular facility. (Authorization Basis Hazard Evaluations in Table 2-1)
5.3 MATERIAL AT RISK DATA TABLE (Appendix B, Table B-3)

This table contains information about the Facility Materials Inventory and uses the
following fields:

®  Field Name—Name of Facility used, by the facility workers, for the field verification
process.

® MAR-Subject—Material at risk subject.

9
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® MAR-Description—Material at risk description.

o MAR-CImiﬁcation—Mateﬁal at risk classification.

® Capacity—Material capacity of facility.

®  Material Type—The type of material in the facility.

®  Physical Form—The physical form of the mateﬁal in the facility.

®  Volume or Activity—The volume or activity of the material present in the facility.
e  Transient—Transient nature of the particular type of material stored at the facility.
®  Quantity—Number of drums, pits, boxes, bottles, Clean Out Boxes (COBs), etc.

® Comments—Comments about the material at risk.

5.4 UNIQUE PHENOMENA DATA TABLE (Appendix B, Tables B-4 and B-5)

This table contains a Unique Phenomena Checklist for the Facilities. In Appendix B, this
table is divided into two tables due to the large quantity of information. In the database, the
Unique Phenomena Data Table is one table. The following is a description of the Unique
Phenomena Data Table fields:

®  Field Name—Name of Facility used, by the facility workers, for the field verification
process.

® Type—This field identifies the type of facility.

® Flammable Gas—This field contains the answer to the following question: “Does
the flammable gas hazard exist in this facility (yes/no) and provide reference?”

®  Ferrocyanide—This field contains the answer to the following question: “Does the
ferrocyanide hazard exist in this facility (yes/no) and provide reference?”

®  Organics Separable Phase—This field contains the answer to the following
question: “Does an organic separable phase exist in this facility (yes/no) and provide
reference?” '

® TOC in Liquids—This field contains the answer to the following question: “Does

organic carbon in the liquid phase exist in this facility (ves/no) and provide
reference?”

10
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® TOC in Solids—This field contains the answer to the following question: “Does
organic carbon in the solid phase exist in this facility (ves/no) and provide reference?”
® High Heat—This field contains the answer to the following question: “Is the heat
load of the waste in this facility greater than 26,000 Btu/hr (yes/no) and provide

reference?”

®  Pyrophorics—This field contains the answer to the following question: “Does a
pyrophoric condition exist at this facility (yes/no) and provide reference?”

®  Syphoning—This field contains the answer to the following question: “Does &
potential syphoning condition exist at this facility (yes/no) and provide reference?”

®  Criticality—This field contains the answer to the following question: “Does a
potential criticality condition exist at this facility (yes/no) and provide reference?”

e  Corrosivity—This field contains the answer to the following quesﬁon: “Does a
potential corrosive condition exist at this facility (yes/no) and provide reference?”

®  Other—Other hazardous conditions and related documents.
¢ Comments—Unique phenomena conditional comments.
® LOC—Location number used for sorting.

® NUM—Record number used for sorting,

5.5 FACILITY CONFIGURATION DATA TABLE (Appendix B, Table B-6)
This table contains information about facility configuration and uses the following fields:
¢  Field Name—Name of Facility used for the field verification process.
® Type—This field identifies the type of facility.

® Ventilation—This field contains the answer to the following question: “What type
of ventilation i8 used in the specified waste tank (passive or active)?”

e Comment V—Ventilation system comments.

® ALC—This field contains the answer to the following question: “Are there air lift
circulators active in the waste tank (yes/no)?”

¢ Comment ALC—AIir lift circulator comments.

11
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®  Steam Coils—This field contains the answer to the fol]owmg questlon “Are there
steam coils active in the waste tank (yes/no)?”
¢ Comment SC—Steam coil comments.

® - Mixer/Transfer/Feed Pump—This field contains the answer to the following
question: “Is there a pump associated with the waste tank (yes/no)?”

® Comments—Mixer/transfer/feed pump comments.
6.0 KEY TO CODES IN HAZARD TOPOGRAPHY DATABASE

_ The Hazard Topography Database primarily contains descriptive information: However,
two fields are comprised of codes with alpha/numeric designators. The Facility Code descriptions

are found in Table 4-6, which is the common field between Hazard Topography Database and the
Hazard Evaluation Database. Authorization Basis Hazard Evaluations descriptions are found in
Table 2-1.

7.0 REFERENCES
Borland® Paradox® for Windows, 1994, User's Guide, Borland International, Inc., Scotts

Valley, California.

DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy Nonreactor Nuclear
Facility Safety Analysis Reports, U.S. Department of Energy, Washington, D.C.

HNF-2353, 1999, Nuclear Safety and Licensing Desk Instruction, Section 4.5, “Hazard Analysis
Database Management,” Rev. 0, Lockheed Martin Hanford Corp., Richland, Washington.

WHC-SD-WM-TI-773, 1996, Hazards Analysis Results Report, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.
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Table 2-1. Authorization Basis Hazard Evaluations. (2 Pages)

 eniter Definiion
T204-AR 204-AR Transfer Facility - Lab waste, transfer of waste by vehicle
2225 222-S Laboratory - Interface with TWRS facilities

242-A 242-A Evaporator - Interface with TWRS facilities
[242- 242-S Evaporator - Interface with TWRS facilities

242-T 242-T Evaporator - Interface with TWRS facilities

244-AR 244-AR Vault - Storage for liquid waste

AN-107 Double-shelled tanks, caustic addition

AW-102 Double-shelled tanks, evaporator interface, active ventilation

B-PLANT B-Plant - Interface with TWRS facilities

C-106 Single-shelled tanks, high heat, active ventilation

LDUA Light Duty Utility Arm ‘

OoGT Overground transfer system

PFP Plutonium Finishing Plant - Interface with TWRS facilities

PUREX PUREX - Interface with TWRS facilities

RCSTS Replacement Cross Site Transfer System

S-102 Single-shelled Tanks, flammable gas, organics, passive ventilation

SX-114 Single-shelled Tanks, dry crust, high heat, active ventilation

T-PLANT T-Plant - Interface with TWRS facilities

U-PLANT U -Plant - Interface with TWRS facilities

WO058/XS Cross site transfer lines

W151 Tank 241-AZ-101 Mixer Pump Test

90D 209-E Storage Area (90-Day Storage Pad)

213 W 213 Compactor - Equipment decontamination activities
12727W 2727 W Sodium Storage Building

BND Bonding activities

CDP Cribs, Ditches, and Ponds - Disposal of liquid waste

COB Cleanout Boxes - Interface with waste transfer system
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Table 2-1. Authorization Basis Hazard Evaluations. (2 Pages)

B e i
LCP Conc Penctrometer

CRN Crane activities in the tank farms

CVR Cover block activities in the tank farms

DCN Decontamination activitics

FR Flex Receivers - Removal of in-tank equipment

GRN Greenhouse activities

Identifier ends in | Inactive miscellaneous underground storage tanks and other inactive facilities -

-1, e.g., CRN-05-1 | Various types and forms of radioactive and hazardous material °
ITK In-tank activities
~|PB Package Boiler

| RAD Radiation protection

RSR Riser activitics
o SFF Siphoning - Various types and forms of radioactive and hazardous material

| VEH Vehicle activities in or around tank farms
VSU -| Vertical Storage Units - Storage of solid low-level waste
WO030 Tank Farm 241-AZ Ventilation Upgrade

w320

Tank 241-C-106 Sluicing

CCF Common Cause Failures- Events with potential impact on multiple TWRS facilities
EE External Events - Events with potential impact on multiple TWRS facilities
NP Natural Phenomena - Events with potential impact on multiple TWRS facilities

PUREX = Plutonium Uranium Extraction (Facility).
TWRS = Tank Waste Remediation System.
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Table 2-2. Document History: Hazard Analysis Database Report.

Removed original description of
configuration management and referenced
new configuration management plan in
HNF-2353 Section 4.5, Nuclear Safety &
Licensing Desk Instruction.

Renamed Table 6-1 to Table 2-1 and moved
table to section 2. '

Added Table 2-2, Document History.

Date Rev# | ECN# Description of Change Remarks
9/30/99 2 638725 | Rewrote document to reflect structure and Report updated to be
contents of the database and removed the consistent with current
actual tables. FSAR revision.
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Table 3-1. Hazard Evaluation Database Structure.

T-4

Master Code Table Master Hazands Table
ID A 50 ID A 50
Initial Safety Cons NC A 5 ‘ Material at Risk A 255
Initial Froq NC A 5 Hazardous Condition A 235
Env Cons A 5 Cause A 255
BIN A 10 Consoquence A 253
Initial Risk Pactor NC N
Failod Con Risk Factor N
AA Risk Factor NC N
Favility Code A 15
Cause Grp A 5 DID - Prev A 255
Rep Acc A 10 DID - Mit A 255
AA Safety Cons NC A 5
AAFreqNC A s
App Cntrl Safety A s
App Cutrl Freq A 5
Failed Cotrl Safety Cons A 5 ID A 50
| Failed Cuirl Freq A 5 MEMO NC M 240
Catrl Failure MEMO M 240 Re-binned Safoty A s
Changs MEMO M 240 Re-binned Froquency A 5
Re-binned MEMO M 240
Orig Freq A 5
2 Orig Freq NC A 5
ID A 50 Orig Safety A 5
Prev 88Cs A 255 Orig Grp A 5
Prev TSRs A 235 Re-Grp MEMO M 240
Mit 88Cs A 255 Orig Facility Code A 15
Mit TSRs A 255 FC MEMO M 240
Facility Code 2 A 13
Remarks A 258
D A 50
Prev S8C MEMO M 240
Mit 88C MEMO ‘M 240
Control MEMO M 240
*Flelds shown in italics are common ¥ multiple tables
A~ Apbanioar
M= Mo Pkt
Size = Fleld Character Longfh.
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Table 4-1. Safety Consequence Categories - (Cons Code).

Category Definition
S3 Significant radiological or chemical exposure to the public
S2 Significant radiological or chemical exposure to onsite worker
S1 Significant radiation or chemical exposure to facility worker
S0 No significant effect outside facility systems/No consequences for facility workers,
onsite workers, or public ' '
Prevented No effect - Accident Prevented

Table 4-2. Frequency Categories (Freq Code).

Category Definition
F3 Anticipated events: Frequency greater than once in 100 operating years
>.01) '
F2 Unlikely: Frequency between once in 100 years and once in 10,000 operating years
(102 to 10%)
F1 - |Extremely unlikely: Frequency between once in 10,000 years and once in 1 million
(10* t0 10°) operating years '
FO - Beyond extremely unlikely: Frequency of less than once in 1 million operating
(<10%) years

Table 4-3. Environmental Consequence Categories - (Env Code).

Category Definition
E3 Offsite discharge OR discharge to groundwater
E2 Significant discharge onsite
El Localized discharge of hazardous material
EO No significant environmental consequence

Table 4-4. Accident Release Attributes - (Bin Code).

Accident release attributes
Initial energy level Initial release location Initial release form
A. High 1. Atmosphere a. Vapor/gas/acrosol
B. Moderate 2. Ground surface b. Liquid/slurry
C. Low 3. Subsurface c. Solid/sludge

OCC - Occupational Hazard

RP - Radiation Protection
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Table 4-5. Risk Matrix - (Risk Factor Codes).

Safety Consequences (CONS)
Likelihood
SO S1 S2 S3
(FREQ)

F3 7

F2 4 8

Fl 2 5

FO 1 3 6 10
Considered for Identification of Safety Requires Identification of Safety
Structures, Systems, and Components and | Structures, Systems, and Components
Technical Safety Requirements. and Technical Safety Requirements
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Tabie 4-6. Alpha/Numeric Designator (Facility Code).

Criba, ditches, ponds

Tanks, non-specifio (Add any appropriste tank type
designators. If applicable to all tanks, do not add any tank type
designator.)

204-AR Unloading Pacility

cD

DCRT (244-TX, 244-U, etc.)

oomEMon Cause event)

F204 CN Non-DCRT catch tank, drainage type (vent and lift station,
aging waste vent)

F213 213-W Compactor Building DS Double Shelled ‘Tanks non-specific (Add sy sppropriate
characteristic designators.)

F244 244-AR Vault A Air lift ciroulators (aging waste tanks)

27w 2727-W Sodium Storage C Cauntio addition tank (e.g. 107-AN)

RCSTS | Replacemeont Cross Site Transfer System E Evaporator feed tank
H Flammable gas tanks (rydrogen)

M Muiltiple facilities (e.g., a8 in the case of & (s Organic tanks

P Active transfer/mixer pumps (e.g., 102-8Y)

v Active ventilation

A Abandoned or inactive TWRS oquipment
G General ss Single Shelled Tanks non-specific  (Add any appropriate
characteristic designators.)
o Other (interfacing facilities/equipment) D Dry orust tank (114-SX)
oM Miscellaneous Inactive Storage Facility H Flammable gas tanks (hydrogen)
L High heat load (>26,000 Btuw/hr)®
PA 0 Organic tanks
PC Contained pipe (¢.g. cross-site line) P Active transfer/mixer pumps (0.8, 102-8Y)
PD Double encased pipe v Active ventilation
PS Single encased pipe (direct busied) sD Double Sheiled Tanks or Single Shelied Tanks (Add say

appropriate Characteristic designators. - See DS and 88)

890 90-Dwy Storage Pad, Intermediste Holding Area, WB Clean out box, sluice transfer box
Satellite Accunulation Ares
ss 2727 W Sodium Storage WD Diversion box, diverter station, pump pit, valve pit
8V Vertioal Storage WF Flush pit, service pit, caisson, leak detection pit
wv

Vent Station

*‘Example of facility type code for tanks: The letter T indicates that the facility is & tank of some kind. Each additional designator separated by

periods will supply additional information as indicated in the column under the Tank section of the table.

T.DS.AH *~ Flursnable gas (hydrogen), double shelled tank with air lift circulators.
T.SD.L.V = High Heat load tank, either single shelled or double shelled with active ventilation.
T.38.D = Dry crust, single shelled tank.

T.CD.V » DCRT with active ventilation.

*High heat load based on Steam Bump Event concem.
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Table 4-7. Cause Group Designators - (Cause Grp Code).

NA = not applicable.

T-8

Cause description Criticality Bxg;’;’im Cér]%n:e Release | Fmiot EITo¢ g:m
apse
Additica of sggravating materials/ A0l B cot | Dot EO01 Fol
Internal sggravating causes A02 BO2 NA D02 E02 NA
Over concentration A03 NA NA NA E03 F03
Intrusive activity AO4 BO4 NA D04 E04 FO4
Don-specif °’“‘““i1’1°,;"h:“" A0S NA cos | pos E0S FOS
mi’l‘)‘;;“'g‘mfmm’ overflow/ | 506 B06 NA | Dos E06 FO6
Ventilation failure NA B07 Co7 DO7 EQ7 FO7
{Dtenal l";‘:‘z of iammable gas/ NA B08 NA NA NA FO8
External firs/external ignition source | NA B9 NA D09 NA _ F09
Excess weight/dropping/heavy snow | NA NA clo D10 E10 F10
Vacuum NA NA c D11 NA © NA
| Structural dogradation/leak NA BI2 cn D12 NA F12
Over rated equipment NA NA Cl13 NA E13 'NA
Confinement failure NA NA NA D4 El4 Fl4
Excess agitation NA NA NA D15 E15 NA
Corrosion NA NA NA D16 NA NA
Water bammer NA NA NA D17 NA NA
Seismic event/volcanic activity NA BI8 NA D18 NA NA
Flooding, pipe failure NA NA C19 D19 NA NA
High winds#omados/hail NA B20 ' NA D20 NA F20
Lightning NA B21 NA p21 NA NA
Excavation NA NA NA D22 NA F22
Aircraft crash NA B23 NA D23 NA NA
Low temperature/froezing NA NA NA D24 NA NA
Vehicle sccidents NA B25 NA D25 E25 F25
Structural damage- NA B26 C26 D26 E26 F26
DST = double-shell tank.
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Table 4-8. Representative Accident - (Rep Acc Code).

# Representative Accident Description
1 Nuclear Criticality
2 In-Tank Fuel Fire/Deflagration
3 Mixing of Incompatibie Material - Tank Pressurization
4 Flammable Gas Deflagrations - DST
5 Flammable Gas Deflagrations - SST
6 HEPA Filter Failure - Exposure to High Temperature or Pressure
7 Fire in Contaminated Area
8 Waste Transport Vehicle Accident
Y Organic Solvent Fire/Organic Salt-Nitrate Reaction
10 . | Natural Phenomena - High Wind*
11 Natural Phenomena - Lightning
12 Tank Failure Due to Excessive Loads
13 Tank Failure Due to Vacuum or Degradation
14 Natural Phenomena - Seismic
15 Spray Leak in Structure or from Over ground Waste Transfer Lines
16 | Spray Leak from Underground Waste Transfer Lines
17 Caustic Spray Leak -
18A | Tank Bump
18b Unfiltered Release
21 Subsurface Leak Resulting in a Pool
22 Evaporator Dump
23 Mixing of Incompatible Material - Toxic Vapor Generation
25 Leak from Rail Car/Tank Trailer
26 Surface Leak Resulting Pool
28 Unplanned Excavation/Drilling in Pond/Crib/Ditch
29 Subsurface Leak Remaining Subsurface
30 | Sodium Fire
31 Above Ground Structure Failure®
32 Steam Intrusion from Interfacing Systems

Note: A oode followed by an X identifies that the Hazardous Condition is being represented by the selectad accident.
High Wind evonts associsted with Crane aotivities.
*Above Ground Structure Faiture includes Flex Reocivers.

T-9
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Table 5-1. Hazard Topography Database Structure.

Fiolds shown in italios are cousrson 10 multiplo tables.
*High Host based on >26,000 BTU/br for Tank Bump.
Field type devignators:

A = Alphanusneric.

N = Numwrio.

M = Memo Ficld.
Size = Field Character Length.

Unique Phenomena Table
Facility Code A 15 Ficld Name A 50
Facility Name A 50 Type A 50
Field Name A 50 Flammable Gas A | 25
Type A 50 Ferrocyanide A | 255
| Organics Separable Phase A | 255
TOC in Liquids A | 255
TOC in Solids A | 255
|High Heat® A | 255
Facility Name . A 50 Pyrophorics A | 255
Type A 50 Syphoning M | 255
Applicable Hazard Eval A 255 Criticality A | 255
Corrosivity A | 255
Other M | 240
Material at Risk Table Comments A | 255
_ LOC A 5
Field Name A 50 NUM A 2
Mar-Subject A 255
Mar-Description A 255 Facility Configuration Table
MAR-Classification A 255
Capacity A 255 Field Name A 50
Material Type A 15 Type A 50
Physical Form A 15 Ventilation A 10
Volume or Activity- A 50 Comment V A | 240
Transient A 255 ALC A 15
Quantity A 255 Comment ALC A | 240
Comments A 255 Steam Coils A 15
Comment SC A | 240
Mixer/Transfer/Feed Pump A 15
Comment MP A | 240

T-10
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APPENDIX A

HAZARD EVALUATION DATABASE EXAMPLE TABLES
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