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1.0 INTRODUCTION

1.1  BACKGROUND

In 1998, a major change in the technical strategy for managing Multi Canister Overpacks (MCO)
while stored within the Canister Storage Building (CSB) occurred. The technical strategy is
documented in Baseline Change Request (BCR) No. SNF-98-006, Simplified SNF Project
Baseline (MCO Sealing) (FDH 1998). This BCR deleted the hot conditioning process initially
adopted for the Spent Nuclear Fuel Project (SNF Project) as documented in WHC-SD-SNF-SP-
005, Integrated Process Strategy for K Basins Spent Nuclear Fuel (WHC 1995). In summary,
MCOs containing Spent Nuclear Fuel (SNF) from K Basins would be placed in interim storage
following processing through the Cold Vacuum Drying (CVD) facility.

With this change, the needs for the Hot Conditioning System (HCS) and inerting/pressure
retaining capabilities of the CSB storage tubes and the MCO Handling Machine (MHM) were
eliminated. Mechanical seals will be used on the MCOs prior to transport to the CSB. Covers
will be welded on the MCOs for the final seal at the CSB.

Approval of BCR No. SNF-98-006, imposed the need to review and update the CSB functions
.and requirements baseline documented herein including changing the document title to “Spent
Nuclear Fuel Project Canister Storage Building Functions and Requirements.” This revision
aligns the functions and requirements baseline with the CSB Simplified SNF Project Baseline
(MCO Sealing).

1.2 PURPOSE AND SCOPE

This document represents the Canister Storage Building (CSB) Subproject technical baseline. It
establishes the functions and requirements baseline for the implementation of the CSB
Subproject. The document is organized in eight sections. Sections 1.0 Introduction and 2.0
Overview provide brief introductions to the document and the CSB Subproject. Sections 3.0
Functions, 4.0 Requirements, 5.0 Architecture, and 6.0 Interfaces provide the data described by
their titles. Section 7.0 Glossary lists the acronyms and defines the terms used in this document,
Section 8.0 References lists the references used for this document.
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20 OVERVIEW

2.1  MISSION AND SCOPE

The mission allocated to the CSB Subproject is to provide safe, environmentally sound staging
and interim storage of K Basin SNF until a decision on its final disposition is reached and
implemented.

The CSB receives multi-canister overpacks (MCOs), that have been previously dewatered and
contain SNF that has been cold-vacuum dried, stages them for transfer to the weld process for
sealing, provides interim storage (basis of 40 years extendable to 75 years) of sealed MCOs until
their final disposition has been determined and the long-term repository is available, and stages
them for transfer to final disposition.

Throughout the operations to stage, seal and interim store SNF, the CSB ensures the integrity of
the MCO, and contains, characterizes, classifies, stores, and dispositions any solid, liquid, and
gaseous effluent waste.

2.2  CONTEXT

The Stage and Interim Store K Basin SNF in CSB functions fit within the SNF Project functions
2.4.1.1 Provide Canister Storage Building, 4.7.2.1.1 Operate and Maintain Canister Storage
Building, 4,7.2.2.1 Administer Operations to Seal MCO, 4.7.2.2.3 Administer Operations to
Interim Store MCOQ, 4.7.2.3 Seal K Basin MCO, 4.7.2.5.1 Interim Store MCO, and 4.1.1.10
Deactivate Facilities used to Seal and Interim Store MCO.

These are sub-functions to SNF Project functions, described in Fiscal Year 2000 Multi Year
Work Plan (FH 2000) as follows:

TSD 4.5.1.3.1 Design/construct Canister Storage Building

TSD 4.5.1.3.2 Store Defense Production Reaction SNF

TSD 5.5.1.1 Disposition Defense Production Reaction SNF

TSD 1.2.4.23 Maintain Safe and Compliant Canister Storage Building

TSD 22423 Transition Canister Storage Building

TSD 2.25.23 Decontaminate and Decommission (D&D) Canister Storage Building
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3.0 FUNCTIONS

3.1 FUNCTION HIERARCHY

Systems engineering analyses decomposed and tailored the SNF Project functions identified in
Section 2.2 to establish hierarchy and define lower tier functions that need to be performed to
accomplish the CSB Subproject mission.

The SNF Canister Storage Building function hierarchy is documented in the function trees shown
in:

Figure 1, Top-Level Function Hierarchy,
Figure 2, Function 4.7.2.1.1 Hierarchy,
Figure 3, Function 4.7.2.2.1 Hierarchy,
Figure 4, Function 4.7.2.2.3 Hierarchy,
Figure 5, Function 4.7.2.3.1 Hierarchy,
Figure 6, Function 4.7.2.3.2 Hierarchy, and
Figure 7, Function 4.7.2.5.1 Hierarchy.

3.2 FUNCTION DEFINITION

The SNF Canister Storage Building function definition is documented in the function definition
tables shown in:

Table 1, Function 2.4.1.1 Definitions,
Table 2, Function 4.7.2.1.1 Definitions,
Table 3, Function 4.7.2.2.1 Definitions,
Table 4, Function 4.7.2.2.3 Definitions,
Table 5, Function 4.7.2.3.1 Definitions,
Table 6, Function 4.7.2.3.2 Definitions,
Table 7, Function 4.7.2.5.1 Definitions, and
Table 8, Function 4.1.1.10 Definitions.
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HNF-SD-SNF-FRD-010 REV 2

4.0 REQUIREMENTS

4.1 REQUIREMENT HIERARCHY

Requirements imposed on the CSB Subproject constitute allocations of SNF Project mission
requirements. These SNF Project mission requirements represent constraints imposed against the
Hanford Site, that are passed on to SNF Project functions, including the SNF Project functions
that provide the context for the CSB Subproject: 2.4.1.1 Provide Canister Storage Building,
4.7.2.1.1 Operate and Maintain Canister Storage Building, 4.7.2.2.1 Administer Operations to
Seal MCO, 4.7.2.2.3 Administer Operations to Interim Store MCO, 4.7.2.3 Seal MCO, 4.7.2.5.1
Interim Store MCO, and 4.1.1.10 Deactivate Canister Storage Building.

42 REQUIREMENT BASIS

Table 9 provides the requirements basis for the CSB Subproject.

40
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5.0 ARCHITECTURE

5.1 ARCHITECTURAL HIERARCHY

The top level architecture hierarchy of the CSB Subproject is shown in Figure 8.

5.2 ARCHITECTURAL DESCRIPTION

The architectural description of the CSB Subproject is shown in Table 10.
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6.0 INTERFACES

6.1 INTERFACE IDENTIFICATION

The key interfaces of the CSB Subproject are the interfaces with the Hanford Site infrastructure
and utilities, and the interfaces with other SNF Project elements. Interfaces with the Hanford
Site infrastructure and utilities include security and safeguards, roadways, communications
(including telephone), electric power, water and sewage. The interfaces with other SNF Project
elements include the transportation system, MCO, and sampling/weld operation.

6.2 INTERFACE DESCRIPTION

The interface description of the CSB Subproject is shown in Table 11.
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7.1

HNF-SD-SNF-FRD-010 REV 2

7.0  GLOSSARY

ACRONYMS

ALARA As Low As Reasonably Achievable

CFR Code of Federal Regulations

CM Control Manual

CSB Canister Storage Building

CSER Criticality Safety Evaluation Report
CERCLA Comprehensive Environmental Response Compensation and Liability Act
DOE Department of Energy

DOE-RL Department of Energy Richland Operations Office
EIS Environmental Impact Statement

FFCA Federal Facilities Compliance Act
FSAR Final Safety Analysis Report

FSF Fuel Stabilization Facility

HRA Hanford Remedial Action

HWVP Hanford Waste Vitrification Plant

INEL Idaho National Engineering Laboratories
IC Interface Control

MCO Multi-Canister Overpack

MTBF Mean Time Between Failures

NEPA National Environmental Policy Act
NRC Nuclear Regulatory Commission

PFP Plutonium Finishing Plant

PSAR Preliminary Safety Analysis Report
PUO Plutonium Oxide

PUREX Plutonium-Uranium Extraction

QA Quality Assurance

QAPD Quality Assurance Program Description
QAPP Quality Assurance Program Plan

RCRA Resource Conservation and Recovery Act
SAR Safety Analysis Report

SMS Site Management System

SNF Spent Nuclear Fuel

SNM Special Nuclear Material

SSF Staging and Storage Facility

TPA Tri-Party Agreement

TSD Treatment Storage Disposal

TSR Technical Safety Requirements

WAC Washington Administrative Code

WHC Westinghouse Hanford Company

77




7.2 DEFINITIONS

As Low As Reasonably
Achievable (ALARA)

Canister

Canister Cover Assembly

Cask

Configuration

Constraints

Contain

Contamination

Cniticality

Facility

Final Disposition

Function

Functional Analysis

HNF-SD-SNF-FRD-010 REV 2

In reference to radiation and chemical exposure, ALARA is defined
as performing work in such a way that resulting dose or exposure to
personnel is as low as reasonably achievable based upon available
technology and economic factors.

Metal (aluminum or stainless steel) container used to store reactor
fuel rods/elements. Canisters containing fuel are configured in a
double-barrel shape.

Item which closes the MCO at CSB. The assembly is installed by
welding to the collar of the MCO and installation is a predecessor
to interim storage of MCOs.

Container which provides shielding, containment, and subcriticality
for SNF during transfer/transport.

The functional and/or physical characteristics of hardware,
firmware, software, or other items as described in technical
documentation and achieved as a product.

Restrictions or limitations that must be met. Constraints are used
to screen alternative strategies and are always nontradable by the
designer (as opposed to requirements which are tradable).

To retain the solid and gaseous forms of radioactive material inside
a boundary.

Radioactive and/or other hazardous material in any place where it
is not desired, particularly where its presence may be harmful.

An event that produces a self-sustaining or divergent nuclear chain
reaction, resulting in the release of energy.

Buildings, utilities, structures, and other land improvements
associated with an operation or service.

Off-site final disposal and/or beneficial reuse (use in lieu of
"Permanent Disposition" or "Ultimate Disposition").

Specific actions, activities, or processes that achieve or support the
achievement of the mission. That which must be achieved by the
collective effects of all constituent parts. It is synonymous with

"purpose.”
Identifies the functions that must be performed in order to meet the
mission. These functions can then be allocated at increasingly

greater levels of detail in order to provide an increasingly explicit
depiction of the mission statement.
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Interface

Interim Storage

MCO

Mission

Objectives

Path Forward

Performance

Requirement

Requirements Analysis

Spent Nuclear Fuel

Staging

Subcritical

HNF-SD-SNF-FRD-010 REV 2

System boundary across which material, data, and/or energy passes.

Post MCO sampling/weld operation storage prior to shipment to
federal repository for up to 40 years.

Item that contains SNF in a configuration which is safe for interim
storage. Designed specifically for K Basin SNF only.

The transformation of a set of unacceptable initial conditions to
acceptable final conditions.

Discrete, measurable events that, if accomplished, will contribute
to achieving a goal.

Integrated activities to achieve a defined strategy for final
disposition of SNF.

A quantitative measure characterizing a physical or functional
attribute relating to the execution of a mission or function.
Performance attributes include quantity (how many or how muchj,
quality (how well), coverage (how much area, how far), timeliness
(how responsive, how frequent), and readiness (availability, mean
time between failures [MTBF]). Performance is an attribute for all
system personnel, products and processes including those for
development, production, verification, deployment, operations,
support, training, and disposal.

Requirements define how well a function must perform.
Requirements set limits on functions and also limits on the outputs
from functions. A requirement is a description of a mandatory
condition under which a function must be performed.
Requirements are documented in technical specifications, statutes,
regulations, Secretary of Energy Notices, DOE orders, Department
of Energy Richland Operations Office (DOE-RL}) Directives, or
other official direction from the DOE customer.

Requirements analysis identifies the requirements associated with
each function. Requirements are allocated to each functional
allocation in order to provide greater detail of the requirements.

Nuclear fuel that has been withdrawn from a nuclear reactor
following irradiation and the constituent elements that have not
been separated by reprocessing.

Holding MCOs prior to weld operation.

Below the criticality level.
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Systems Engineering

Technical Baseline

Trade Study

Transfer

Transport

Transporter
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The systematic approach used to transform technical goals, and
objectives into an optimized, operational, physical system that
achieves its mission. The iterative technical and management
process applied throughout a system life cycle that produces and
maintains a well defined and documented system technical
baseline.

The documented functions, requirements, and configuration from
which the program will acquire an operational system. The
technical baseline is maintained under configuration control, and is
the basis for technical performance measurement.

(1) The process of comparing or trading the strengths and
weaknesses of alternative approaches or attributes; (2) a feedback
process for resolving inconsistencies between steps or levels; (3)
the analysis of the ability of a design solution to meet its stated
objectives as inputs are varied.

Movement of materials within the confines of a facility on the
Hanford site.

Movement of materials between facilities on the Hanford site.

Vehicle designed to move transportation casks.
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