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Design Execution Plan

1 Introduction

This Design Execution Plan (DEP) has been developed for the Accelerator Production of
Tritium (APT) Project sponsored by the U. S. Department of Energy (DOE). This Plan
provides a description of the APT design prc~cessbeginning with the issue of the
Conceptual Design Report (CDR) in April of 1997 and continuing through the end of the final
design phase scheduled for September of 2001.

The DEP describes the design process for each area in the Level 2 Work Breakdown
Structure (WBS) and defines a generic workflow for each product or deliverable for each
system (or structure) within the scope of responsibility defined by WBS element.

7.7 Background on the APT Project

The APT Project, sponsored by DOE’s Defense Programs (DO EIDP60) provides an
accelerator-based system to produce tritium for the nation’s stockpile of nuclear weapons.
The mission of the APT program is to produce tritium by means of a fully integrated
accelerator plant. The process is based on proven accelerator, targetlblanket, tritium
extraction, and balance of plant technologies. The APT plant is being designed to produce
3 kilograms (nominal) per year of tritium. TJ~ePlant will be built at the Savannah River Site
(SRS) and will be fully operational no later than the end of FY 2007. The APT facility is
designed for a minimum lifetime of 40 years. 3

The APT Linear Accelerator (LINAC) is a radio frequency type LINAC consisting of
cryogenic cooled Swerconducting cavities containing a water-cooled, room temperature low
energy section. It operates at a 100% duty factor that produces a high-energy proton beam
(-1700 MeV). The high-energy proton beam is directed onto a tungsten target. The
incident protons generate neutrons by a spallation process. The neutrons produced in the
spallation target are captured by gaseous helium-3 to produce tritium. Tritium is extracted
during operation via a helium-3 stream delivered to the TSF. Product tritium is shipped from
the TSF to other SRS Tritium Facilities.

Tritium is produced without the use of fissionable materials. Therefore, nuclear criticality is
precluded as a consideration in both design and/or operation.

The APT facility is comprised of severai facility structures which house the various systems
and components protecting them and the workers from natural phenomena. These
structures also provide the capability for hazardous material confinement.

1.2 Intent and Purpose of the Design Executjon Plan

I
1.2.’1 Intent

I
The DEP is intended to be a living document that describes the design process and is
updated as the APT design progresses. As such, the major emphasis of the DEP, in its
initial issue, is the preliminary design phase. It will be modified during the preliminary

31
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design phase to provide a detailed description of the final design phase and during the final
design phase modified again to provide engineering support during construction.

The design will conform to the requirements of the prime contract with DOE and the S00s
and the FDD; and will incorporate appropriate features related to process safety, RAMI,
operations and maintenance, constructability and decommissioning facilitation.

1.2.2 Scope of Each Design Phase

The P&FD Phases of the APT Project will be approved by DOE. The delineation of
preliminary design activities from final design activities will provide a clear indication of the
status of the project and the performance of the Burns and Roe Enterprises, Inc./General
Atomics Team. It will also provide DOE with an unambiguous definition of the preliminary
design and the completion of appropriate portions of the final design, so that it can prepare
for Critical Decision 3 (CD-3), leading to the approval for construction.

The limits of detail of the products be developed during the preliminaw design phase and
completed during the final design phase will be clearly identified.

7.2.2.1 Define Work Products

Work products, or deliverables, are the documents which contribute to completing a project
phase and which translate the work performed into a useable format for further design
construction or installation efforts. Examples of work products are: P811Ds,one line
diagrams, general arrangement (GA) drawings (which furlher the design effort), physical
piping drawings, connection diagrams and structural steel details (which support the actual
constructionhnstallation effort). Work product content, however, is a function of the project
phase. This can be readily seen in the description of the work products provided in
Appendix B to this plan.

1.2.3 The DEP provides the following:

A description of the flOWof work to establish consistency of work status for such items
as drawings, calculations, specifications and similar other work products.

An integration of the activities into a flow diagram which provides a logical, concise
network for developing the APT design.

A basis for training personnel by identifying the work products, demonstrating work flow
to reach deliverables and integrating activities into logical sequential events.

A definition of intefface requirements for competing P&FDs based on network logic.

A concise definition of the Peer Review Process including intra and inter discipline as
well as special design reviews of work products.

1.3 Structure of the Design Execution Plan

The DEP is separated into nine major sections, with each section providing specifics as they
relate to different elements and stages of the design process.

1. Section One provides an introduction to the DEP and describes the primary function of
and the purpose behind such a Plan.
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2.

3.

4.

5.

6.

7.

8.

9.

Section Two is an overview of the Preliminaw and Final Design (P&FD) and related
milestones, documents and the WBS structure.

Section Three describes the relationships between the design process and the systems
engineering process.

Section Four defines the levels of detail required in APT documents for the P&FD
phases.

Section Five is a discussion of the Preliminary Design Package. It includes a disciplina-
based description of each of the generic products of the phase such as drawings,
calculations, models and others. It also describes the work processes which lead to
completing each of the deliverables. These definitions and descriptions provide a sound
basis for determining the status of the design process as each relates to a system,
structure or component (SSC) being designed.

Section Six is similar to Section Five but provides a discussion of the final or detailed
design phase of the APT Project. As each generic process identified in this Section is
completed, the final design phase for each associated SSC ends. Any additional work
on the product is considered engineering support of construction. Such support
includes the procurement phase of some of the SSCS. This Section also describes the
work processes associated with each of the SSC products following the final design
phase. This effort is to support fabricating, manufacturing and installing all SSCS. It is
typically limited to the final details necessary to conform the SSC to meet its functional
requirements and spatial constraints. AJthough this is not part of the P&FD phase, the
effort is included to provide a clear, concise and complete picture of the work involved.

Section Seven describes the technical c~atabasemanagement of the APT design. The
Section includes references to the Configuration Management Plan and to the change
control procedures that will be invoked on the project.

Section Eight describes the Professional Staffing P!an for both the preliminary and the
tinal design phases. The Section is intended to provide an overview of the Plan as it is
intended to work with the design effort being performed in several locations including the
Los A!amos National Laboratory (LANL), SRS and the Burns and Roe Enterprises,
Inc./General Atomics home offices. It clescribes in general terms, the type work to be
performed in each location and how the work from each location will be integrated into
the total design. The details of accomplishing the design integration as well as specific
resource requirements and schedules are addressed in other project documents.

Section Nine includes the Appendices associated with this plan.

1.4 Regufafory Drivers

1.4.1 General

Federal, state, and industrial regulations, codes, standards, and customer specifications
guide the design and quality assurance activities at for the APT Project.

.
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1.4.2 Nonreactor Nuclear

The Department of Energy (DOE) grants plant construction permits and operating licenses
based on compliance with safety requirements. Plants are designed, fabricated,
constructed, tested and operated with due consideration of minimum risk to the health and
safety of the public and plant workers.

The minimum regulations for guiding design engineers in developing an acceptable plant
design are presented in 10CFR830. The guidance for design engineers is presented in Life
Cycle Asset Management Good Practice Guide, GPG-FM-O1O.

The minimum regulations for guiding design engineers for designing, procuring, fabricating,
construction, and operating safe plants are presented in 10CFR830.~ 20, “Quality Assurance
Requirements.” The requirements for the Quality Assurance Program for these activities
are presented in DOE Order 5700.6C.

Additional federal regulations and industrial codes and standards (ASMHANSI, IEEE, etc.)
pertaining to APT project systems, structures, and components will be called out in design
documents pertaining to those items.

1.4.3 Non-Nuclear

Regulatory and code requirements for non-nuclear work are specified in the design
documents and are applicable to the extent specified for the type of work being done.

APT-PPO-0005,Rev. 1 4 Design Execution Plan



2 Overview of the Preliminary and Final Design

2.1 Major Milestones

This DEP provides direction for preparing the APT P&FD Phases of the Project. The DEP
describes the work packages to be generated during the phase and establishes a path for
developing the work.

Preliminary design will begin in October of 1!297 (FY98) and the final design will be
completed by September of 2001. The overall P&FD schedule is contained in the
Integrated Project Schedule.

Table 2-1 lists the milestones, which are precursors to major Preliminary and Final Design
deliverables. The dates are from the CDR issued in April 1997.

Table 2-1, Preliminary and Final Design Milestones

Beqin Prelimina w and Final Desiqn 01 Ott 97
Preliminary Safety Assessment Review (F’SAR) 02 SeP 98

NEPA ROD 30 Sep 98

PreliminaW and Final Desiqn Complete 28 SeP 01

I 2.2 Major Deliverables

The following major submittals will be generated and delivered to the Project Office during
the P&FD phase:

. Preliminary Design Packages including initial SSC technical assessments and
descriptions, design reports, drawings, specifications and schedule information

. Final Design Package including the detailed design information, detailed cost estimate
and updated integrated schedule.

~ Figure 2-1, Technical Critical Hierarchy illustrates the role of the preliminary and final design
packages and the development of the APT Project.

3
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Figure 2-1,Technical Criteria Hierarchy

2.3 Mkslon Statement

The APT Project Mission as defined in the FDD, is to design and construct a tritium
production facility, which can produce 3 kg of tritium per year and be fully operational by
FY2007.

To achieve the APT Mission and to demonstrate the accelerator technology, the DOE has
established five major proje~ phases. The first phase, Conceptual Design, is complete.
The second phase of the APT Project is Engineering Development and Demonstration
Program (ED&D), which includes construction and testing of the Low Energy Demonstration
Accelerator (LEDA), a comprehensive material testing and protowping effort which is
detailed in Section 2. The ED&D effort supports the final phases, which are design,
construction and commissioning of a functional APT Plant. The summary level APT Project
Objectives include the following:

. Produce 3kg of tritium per year.

. Ensure a 40-year design life for the plant.

. Minimize public and worker exposure to radiological hazards and materials, non-
radiological toxic hazards and matetials and industrial hazards by meeting all applicable
DOE orders, requirements and State and Federal regulations.

. Construct the APT using technically acceptable and cost effective methods and
practices. -

● Des;gn, construct and operate the APT using methods that are environmentally sound.

2.4, Interfacing Plans

The requirements of this Plan and the referenced documents will be incorporated into the
APT Project through a series of formal programs. Plans and or procedures will be prepared
which detail the requirements and the related principles and processes that are are the
basis of implementing procedures. These program plans include:
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Quality Assurance
Project Execution Plan
Safeguards and Security
Safety Implementation
Systems Engineering
Value Engineering
Configuration Management
Permitting
Environmental Impact Statement Management
Public Participation
Waste Management
Acquisition
Core Technology
Start-up/Commissioning Plan
Test Acceptance Plan

The following sections provide a description of the other engineering processes and
principles used for design, development and construction activities

2.4.1 Quality Assurance Program Plan

The Quality Assurance Program Plan (QAPI?) will comply with the applicable regulations
and orders contained in 10 CFR 830.120, Quality Management and DOE Order 5700.6C,

Quality Assurance and will describe the Management System to be used.

2.4.2 Project Execution Plan

The Project Execution Plan (PEP) establishes the major plans, baseiines and control
systems employed in managing the APT Project and defines the roles and responsibilities of
the major project participants.

2.4.3 Safeguards and Security Plan

The APT Project involves data and special equipment requiring safeguarding. The project
itself represents a large investment of government funds in assets that must be protected.
The FDD and the SDDS contain guidance regarding security-system design requirements. A
Safeguards and Security P!an (S&S) Plan will be prepared during preliminary design and
will be updated prior to the Operational Readiness Review (ORR).

2.4.4 Safety lniplementatlon Plan ‘‘

The purpose of the safety program is to ensure the facilities provide protection for the
workers, the public, the environment and the mission investment. The Safety
Implementation Plan (SIP) will be developed to define the process by which this purpose is
accomplished, include preparing safety documentation following a hazard-based approach.

.n

n
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2.4.5 Systems Engineering Management Plan

The purpose of the Systems Engineering Management Plan (SEMP) is to ensure that the
APT design is focused on meeting DOE requirements and that the design basis is
documented.

2.4.6 Value Engineering Plan

The Value Engineering Plan describes a process by which improvements in the design and
construction of the facility can be proposed, evaluated, and accepted by the TPO and the
Government it also includes the savings resulting from the implementing of a Value
Engineering Change Proposal (VECP).

2.4.7 Configuration Management Plan

The purpose of the Configuration Management Program will be established for the APT
program which will provide a system by which the technical information is documented and
changes to the documents are controlled.

2.4.8 Permitting Plan

The purpose of the Environmental Permitting and Compliance Plan (EPCP) is to enumerate
the environmental permits necessary for constructing and operating the APT Plant and its
associated Balance of Plant (BOP) infrastructure at the SRS. The EPCP addresses all
applicable Environmental Protection Agency (EPA), South Carolina Department of Health
and Environmental Control (SCDHEC), and DOE rules, regulations and orders.

2.4.9 Environmental Impact Statement Management Plan

The Environmental Impact Statement (EIS) Management P!an provides the means for
controlling and conducting an integrated effort to suppofi DOE-SR in preparing the APT
EIS.

2.4.10 Public Participation Plan

The purpose of the Public Patiicipation Plan (PPP) is to ensure that meaningful and early
public input is received, considered and a response provided with regard to DOE activities.
The PPP identifies public patiicipation methods that will be integrated into the development
of the APT EIS.

2.4.11 Waste Management Plan

The Waste Management Plan (WMP) details the requirements and issues specific to the
APT for design considerations, construction and O&M. The WMP evaluates the various
waste streams that will be generated by the APT Project, addresses the key issues
regarding waste stream disposition and identifies the SRS interfaces for each.

I
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2.4.12 Pollution Prevention and Waste Minimization Plan

The purpose of the Pollution Prevention and Waste Minimization (PPWM) Plan is to ensure
that design activities minimize hazardous materials use, as well as the consumption of
energy, water, and other natural resources. These activities should also minimize or
eliminate waste at the source and recycle, treat, or dispose of any residuals.

2.4.13 Acquisition Plan

This Acquisition Plan (AP) provides a detailed system for procuring equipment, supplies and
construction services required to construct, equip, startup and commission the APT Plant.

2.4.14 Core Technology Plan

The Core Technology Plan describes the Engineering Development & Demonstration
(ED&D) Program. The Program activities support conceptual, preliminary and final APT
Plant design.

2.5 Other Processes

In addition to the Interface Plans there are other processes which will be integrated into the
overall design process of the APT Project. The major issues are discussed in Sections
2.5.1 through 2.5.4.

2.5.1 Reliability, Availability, Maintainability, & lnspectability

A Reliability, Availability, Maintainability, ancl Inspectability (RAMI) Program for the APT
Project will be developed based upon the DOE Life Cycle Asset Management Good
Praciice Guhie, GPG-FM-004. Reliability, Maintainability, Availability (RMA) Planning will be
used to establish an evaluation process to assure the Plant meets its production goals.

The process of selecting which RAMI engineering activities to employ will be accomplished
through a graded approach. Historical data, estimated complexity, criticality of operation or
suggested level of risk will be examined. Tc)attain RAMI objectives, the systems assessed
as most critical to the overall mission will receive greater levels of effort than those deemed
less challenging.

During Preliminary Design, the top-level requirements to be established for each system will
be to:

. Establish operational availability as a requirement.

. Incorporate operational availability into a formal mission statement.

. Define an operational timeline including specifications of uptime (life or annual) and
downtime (life or annual).

. Analyze the realisticredibility of requirements based on O&M data from similar other
facilities or systems and adjust it based on these results.

During Final APT design, development of system designs will continue. Allocations will be
developed for the subtier of internal systems including:
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Allocating system downtime to major systems consistent with design reference mission.

Expanding the design reference mission to a greater degree of detail for systems and
developing those for major systems.

Identifying underlying assumptions impacting O&M requirements including staffing and
spare parts inventory.

Analyzing the realism/credibility of ~equirements based on O&M data from similar other
systems.

Preparing Mean-Wme-Beween-Failures, Mean-Time-to-Repair, Mean-Logistics-Delay-
Time and related indices.

Completing quantification of the uncertainty and variability in reliability and availability
assessments. 1 I

The results of these allocations and evaluations will be discussed with the
systemlcomponent designers and included in appropriate design documentation to
assure the designs reflect RAMI requirements.

2.5.2 Constructibility and Decommissioning Facilitation

Construction viewpoints and requirements (the “constructibility” process) will be considered
as a regular and routine part of design management and review for the APT Project. The
princip@ objectives of the process is to enhance the ability to construct the facility efficiently,
and to assist in meeting project requirements for safety, quality, cost and schedule. As
design documents are published in various stages and revisions, construction management
personnel will review the documents and offer constructibility comments. Such comments
will be recorded and dispositioned in the same manner as other design review comments..-
Measures to facilitate and reduce costs during decommissioning will also be considered as
design documents are reviewed.

Constructibility measures and factors and decommissioning facilitation features will be
considered in Value Engineering Assessments and in Engineering Trade Studies.

2.5.3 Worker Protection

The primary rules for worker safew are contained in the Occupational Safety and Health
Administration (OSHA) requirements that form the bases on which all other worker safety
considerations are built. Additionally, the SRS maintains a Process Safety Management
Program that accounts for all the elements of the OSHA Process Safety Management
Program.

Both OSHA and the process Safev Management requirements (as incorporated into the
SRS practices and procedures) will be considered.

2.5.4 Operations and Maintenance

The operations and maintenance design requirements document provide$~guidance for the
principles of operation, facility safety philosophy, operation and control basis, and
administrative aspects. It also addresses the facility maintenance philosophy and out!ines
:.
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the basis for the development of procedures for surveillance, in-service inspection,
preventative maintenance, and corrective maintenance. P
The purpose of this document is to supply design requirements of a general nature,
applicable in whole or in part to the APT. These requirements reflect knowledge and
working experience of basic operations and maintenance functions. While not always linked
to precise requirements, the requirements shall be app!ied, as practicaL to all aspects of the
design process. Where specific or highly detailed O&M requirements are needed relative to
a specific design arba, such requirements are further detailed in the respective SDDS. As
part of the design evolution, the concepts and guidance in this document shall be used by
the designers as input to their designs and as with any design input appropriate cost benefti
analyses shall be performed.

2.6 Work Breakdown Structure

The APT WBS reflects the logical breakdown of work required to complete the project. It is
product oriented and is the basis for all project work activities and budgeting. Each Level 2
element represents a system and all its associated work. They are established by extending
project descriptions to Levels at which individual components can be identified and
associated with well-defined pieces of equipment or structures. The Level 2 WBS for APT
is providedin Figure 2-2.
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3 Design Process Evolution

3.1 Systems Engineering

The objective of the Systems Engineering (SE) process is to ensure that the project delivers
an integrated, and cost effective design satisfying DOE’s operational mission requirements
for the APT and other externally mandated requirements. The Systems Engineering
process, described in this section, will be used to develop and control the configuration of
the APT. This process encompasses all aspects of the preliminary and final design of the
APT plant and a!so extends into plant construction and operation. A more detailed
description of the planned Systems Engineering implementation is available in the Systems
Engineering Management Plan.

3.1.1 Systems Engineering Process

The Systems Engineering process depicted in Figure 3-1 is an iterative process. It includes
the following activities:

●

●

✘

●

●

Mission Need (Requirements Definition and Analysis) - The mission of the facitity, and
the top-level requirements defining and constraining mission accomplishment are clearly
and quantitatively identified.

Functional Analysis - The functions needed to accomplish the mission are completely
defined. The set of functions define the mission for the individual systems, subsystems,
and components. Functions are decomposed into subfunctions and related to one
another, to requirements, and to the systems, subsystems, and components of the
design.

Functional Allocation - The identified functions and the defined mission are ana!yzed
and a more detailed and precise set of requirements is derived. These requirements
include performance, intetiace, regulatory, and design constraints. The requirements
are allocated to the functions as well as to equipment and personnel.

Design Selection - At this point either one or more design solutions are developed
meeting the functions and derived requirements. Where a single design solution is
arrived upon, the process proceeds to system definition. Where multiple solutions exist,
systematic evaluation and optimization is performed to develop more information to
allow narrowing the options to a single design selection.

Evaluation and Optimization - Underlyin!~ the ability logically develop subfunctions, lower
tiered requirements, and choose cost-effective solutions meeting these requirements
are multiple engineering studies. These evaluations also serve to verify that the
selected design meets the requirements of the previous process phase. Such
evaluation and optimization includes alternative trade studies, cost and risk analyses,
value engineering, safety analyses, human factors engineering, RAMI constructibiiity
considerations, decommissioning facilitation measures and production assurance
assessments, and other engineering specialty studies. This element of the process can
also involve defining the approach and criteria for analysis and the decision process for
ranking candidate solutions.
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. System Definition - Based on the design selection(s) made in this process, the system is
then defined with component specifications, drawings, layouts, models and/or manuals.

. Completion - Completion is reached when the system is constructed, tested, and
satisfactorily demonstrated as meeting the requirements established.
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PROJECT . NEEOEO

OBJECTIVESANO FUNCTIONS REQUIREMENTS SYNTHESIS + -DRAVANGS
. IAYOUTS

CONSTRAINTS .REOUIREMENTS - INTERFACES . DESIGN
. suPPoRT lNTEGRATO! .MODELS

.MANUALS

A A I 1 IT

‘z,’
DESIGNASSUMPTIONS
DESIGNDATANEEDS

TECHNOLOGYPROGRAM

f “
MPLETI

-C!ONSTRLKTION
‘SYSTEMTESTING
-DEMONSTRATION

1
EVMUATIONANOOPTIMIZATION

. DESIGNALTERNATIVES . SAF~ ANALYSES

. COSTEFFECTIVENESSANALYSIS .HUMANFACTORSENGINEERING

.SUPPORTANALYSIS -RAM

.RISKANALYSIS .OTHSRENGINEERINGSPECIALTY

.VALUEENGINEERING

Figure 3-1, System Engineering Process

A clear and complete mission for the APT will be defined before engineering of the systems
will proceed. The remaining steps of the process will then be followed starting at the top or
system level and proceeding to greater levels of detail describing the APT functions,
requirements and the design. In addition to these activities, the process will assure
continuing system integration that result in satisfying cost, schedule, and technical
performance requirements throughout the life cycle of the program. As the process
activities of Figure 3-1 are pefiormed, APT facility and system interfaces and technical
baseline will be controlled consistent with risk management, configuration management,
program and technical reviews.

3.1.2 Systems Integration

An important, complementary role of Systems Engineering is to ensure that the many
diverse systems and components comprising the APT are compatible with one another and
will work together to meet functional, performance and interface requirements. Early
development of the interface definition is essential to successful integration of the system.
The Systems Engineering Management Plan calls for the development of a system to
system interface matrix eady in the Conceptual Design phase. As the design proceeds into
and through its preliminary and final design phases the plan calls for further development
and maintenance of that matrix and tracking of system to system interface issues and
requirements. Fufihermore, the development and specification of design point and design
envelope requirements will assist in ensuring that all design activity is coordinated.
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System Design Descriptions (SDDS) and Interface Control Documents (lCD) will be used to
identify functional, physical and performance requirements and constraints at a common
boundary between MO (or more) systems or components. SDDS will identify top level
requirements of the interface, the specific document controlling the interface such as SDD,
ICD and others, and the specific system controlling the interface. The ICD will provide more
detail of the interface and suppofl the SDD requirement. The development of ICDS will be a
continuous process throughout the APT Project life cycle and will be initiated in the
Conceptual Design phase of the project.

In addition to system to system interfaces, systems integration includes the application of
several engineering disciplines covering muliiple-system or plant-wide aspects of the plant
design. These specialties will be integrated into the development effort during all design
phases through their involvement in the desi!~n of the APT systems, the definition of specific
design requirements and in the verification and validation technical reviews. The specialty
disciplines include, but are not limited to, the following:

. Reliability, Availability, Maintainability, and Inspectability

. Production Assurance (Facility Protection)

. System Life-Cycle Cost
● Human Factors Engineering
. Safeguards and Security
. System Safety
. Regulatory Compliance
. Environmental, Socioeconomic, and Institutional
● Value Engineering

The efforts and support of the varied groups will be coordinated by Systems Integration
Engineers

3.1.3 Primary Documentation

The Facility and System Design Description (FDD and SDDS) are the top-level design
documents for the design of the overall facility and its constituent systems. They are a!so
one of the major tools in implementing the Systems Engineering Management Plan (SEMP).

The FDD is the top-level design document within the project and captures the project
mission, top-level functions and the requirements placed on the project by DOE and other
external authorities. Halso documents those requirements, developed within the project
through the process described above but applying to multiple systems. It includes a
summary description of the facility emphasizing overall design philosophy and how this
seines to meet the top-level requirements. ‘Within it’s appendices, the FDD documents the
bases and traceability of all requirements. Finally, by being the only source of defining
requirements to the SDDS, the FDD serves as a control on the introduction of outside
requirements into the project.

The SDD documents the specific system design requirements and describes how these
requirements are satisfied by the design. It includes the design requirements and a
complete description of the system design features, such as process flow paths and
performance, system operating and design parameters, system arrangement, component
principal design features, and system operation and maintenance and quality requirements.
Implementation of the system design and related project activities, such as component
procurement, proceeds only in conformance with approved SDDS.

c
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The SDD provides the principal requirements for the components of which it is comprised.
The description of system operation and maintenance in the SDD should be sufficiently
explicit to confirm that the system can be operated to meets the design requirements; it also
provides the basis for preparation of the plant and individual system operating procedures,
maintenance procedures, cost procedures, and casualty recove~ procedure. The SDD
describes the required supporting services which impose design functions and requirements
on interfacing systems. The SDD also identifies the required level of quality assurance,
reliability of critical items, codes, and standards to be applied to system and component
design, construction, testing, and operation. The SDD also provides the design basis used
for preparation of safety analysis reports and technical specifications.

While the SDDS are periodically updated to describe the system design in progressively
greater detail as the design evolves, it is not intended to be a historical document.
Specifically, it does not trace the design alternatives that may have been considered and
ultimately rejected in favor of the selected design, and it does not describe the development
program that may be necessary to establish or verify the design. This essential information
is captured by separate evaluation and trade studies, or program documents as appropriate
to particular aspects of the design. Those reports documenting the basis for specific design
decision are referenced by the SDD as a part of its design basis documentation.

3.7.3.7 Facility Design Description

The FDD provides a compendium of functional requirements and design criteria, which is
applicable facility-wide or which spans multiple systems including the following:

. A top level set of functional and design requirements

. A bases for each requirement

. A summary facility description

. A summary level description of the facility systems

3.1.3.2 System Design Description Content

-The SDD content is reflected in the basic document outline described below.

Summary
1.0 Functions and Design Requirements
2.0 Design Description
3.0 Operation
4.0 Setpoints,System Limitations, and Precautions
5.0 System Upsets and Recovery Procedures
6.0 Maintenance

The summary should be limited to a single page and is intended to provide the reader with
the function, scope and use of the document.
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3.1.3.2.1 Functions and Requirements

This section itemizes the specific functions assigned to the system and the design
requirements quantifying the bounds and manner in which these functions are to be
achieved.

3.1.3.2.2 Design Description

The section contains a description of the system, it’s components, the system arrangement,
and the system performance characteristics. The description should be of sufficient depth
and appropriate focus to illustrate how the selected design satisfies the system functions
and design requirements.

3.1.3.2.3 Operation

This section provides outlines of all the system operating procedures. These outlines
should provide sufficient detaii to ensure th:~t the design provides for the required modes of
system operation and also should provide a sufficient basis for preparation of detailed
operating procedures.

3.1.3.2.4 Setpoints, System Limitations, and Precautions ,

This section of the SDD provides a consolidated list of system limitations, set points, and
precautions that will provide a ‘better understanding of system’s operation, and response to
casualties, and maintenance that are described in !ater sections of the SDD. Under
operating limits the SDD should include in summary form the high and low limits for all
controlled variab!es. The dead band and overshoot for both manual and automatic control
also should be included. Appropriate limits, such as relief valve settings, maximum liquid
level, etc., should be identified. The set points or nominal setting for automatic and manual
controls for all anticipated operating modes should be provided.

This section also provides precautions to be observed by operations and maintenance
personnel. Design precautions SUChas interlocks and alarms also should be included. The
system status..checks need.?d_fOrChanging sg.e .pOints s_OOU!gbe..def@@. Whqr? . . .. ...
appropriate, detailed tabular lists may be included in an appendix of the SDD and
referenced in this section.

3.1.3.2.5 System Upsets and Reccwery Procedures

This section identifies the possible casualty events that could affect the system and the
protection provided against those casualties by the system design. It also outlines the
system design features and recovery procedures which will mitigate the consequences of
the casualties and restore the system and facility to a known, confirmed, safe condition.

3.1.3.2.6 Maintenance

This section defines the maintenance philosophy outlines the procedures for corrective
maintenance, preventative maintenance, and in-service inspection and surveillance; and
identifies interfacing systems needed to SUpport maintenance operations. The section
provides the basis for preparation of detailed maintenance procedures.
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3.1.3.2.7 Appendices

In addition to the foregoing, the SDD includes Appendices containing the bases for all
requirements (may be done through reference), interface requirements, a matrix of
requirements traceability, instrumentation and control channel list, drawings, and an
equipment list.

3.2 Design lnpuf Requirements

3.2.1 General

Applicable design inputs, such as design bases, regulatory requirements, codes, and
standards, shall be identified, documented, and their selection reviewed and approved per
the design control system described in the EDP series of this manual. Changes from
specified design inputs including the reasons for the changes shall be identified, approved,
documented, and controlled.

The design input shall be specified on a timely basis and to the level of detail necessary to
permit the design activity to be carried out in a correct manner and to provide a consistent
basis for making design decisions, accomplishing design verification measures, and
evaluating design changes.

3.2.2 Requirements Checklist

The design inputshall incJude,but is not limitedto, the following,where applicable:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Basic functions of each structure, system, and component.

Performance requirements such as capacity, rating, and system output.

Codes, standards, and regulatory requirements including the applicable issue and/or
addenda (when the issue and/or addenda has been contractually established).

Design conditions such as pressure, temperature, fluid chemistry, and voltage.

Loads such as seismic, wind, thermal, and dynamic.

Environmental conditions anticipated during storage, construction, and operation such
as pressure, temperature, humidity, corrosiveness, site elevation, wind direction, nuclear
radiation, electro-magnetic radiation, and duration of exposure.

Interface requirements including definition of the functional and physical interfaces
involving structures, systems, and components.

Material requirements including such items as compatibility, electrical insulation
properties, protective coating, and corrosion resistance.

Mechanical requirements such as vibration, stress, shock, and reaction forces.

10. Structural requirements covering such items as equipment foundations and pipe
supports.

11. Hydraulic requirements such as pump net positive suction heads, allowable pressure
drops, and allowable fluid velocities.
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12. Chemistry requirements such as provisionsfor sampling and limitations on water
chemistry.

13. Electrical requirements such as source of power, voltage, raceway requirements,
electrical insulation, and motor requirements.

14. Layout and arrangement requirements.

15. Operational requirements under various conditions, such as plant startup, normal plant
operation, plant shutdown, plant emergency operation, special or infrequent operation,
and system abnormal or emergency operation.

16. Instrumentation and control requirements including indicating instruments, controls, and
alarms required for operation, testing, and maintenance. Other requirements such as
the type of instrument, installed spares, range of measurement, and location of
indication should also be included.

17. Access and administrative control requirements for plant security.

18. Redundancy, diversiw, and separation requirements of structures, systems, and
components.

19. Failure effects requirements of structures, systems, and components, including a
definition of those events and accidents which they must be designed to withstand.

20. Test requirements including in-plant tests and the conditions under which they will be
performed.

21. AccessibiliV, maintenance, repair, and inser’vice inspection requirements for the plant
including the conditions under which these will be performed.

3
22. Personnel requirements and limitations including the qualification and number of

personnel available for plant operation, maintenance, testing, and inspection, and
permissible personnel radiation exposures for specified areas and conditions.

23. Transportability requirements such as size and shipping weight, limitations, and
Department of Transportation regulations.

24. Fire protection or resistance requirements.

25. Handling, storage, and shipping requirelmenta.

26. Other requirements to prevent undue risk to the health and safety of the public.

27. Materials, processes, park, and equipment suitable for application.

28. Safety requirements for preventing personnel injury including such items as radiation
hazards, restricting the use of dangerous materials, escape provisions from enclosures,
and grounding of electrical systems.

29. Quality and Quality Assurance requirements.

30. Reliability requirements of structures, systems and components including their
interactions which may impair functions important to safety.

31. Interface requirements bemeen plant equipment and operation and maintenance
personnel.

32. Requirements for criticality control and ~accountability of nuclear material.
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3.3 Preparation, Review, Approval and Issuance of Design
Documents

All Balance of Plant (BOP) drawings produced by the Plant Project Office (PPO) and
participating design organizations, including their subcontractors, through all phases of the
project shall be reviewed and approved in accordance with PPO-EDP-23. Non-BOP
drawings shall be reviewed and approved in accordance with PPO-EDP-04, 05,06, and 07.

3.3.1 BOP Documents

The approach and method for review and approval of all Balance of Plant drawings among
the Plant Project Office (PPO) and participating design organizations, including their
subcontractors, through all phases of the project is described below:

All Balance of Plant drawings will be submitted for review and approval at the following
stage of completion (See Procedure PPO-EDP-23).

3.3.1.1 30% Compfeted Drawings (Preliminary Design)

A 30% Completed Drawing contains the design concept and format that will be used in the
development of the drawing. Dimensioning, lettering, and notes would be incorporated
later.

3.3.1.2 70% Completed Drawings

A 70% Completed Drawing contains a completed design, including all dratling, lettering, and
notes, and is ready for checking.

3.3.1.3 95% Completed Drawings (Fhal Design)

A 95% Completed Drawing consists of a 70% complete drawing that has all engineering
comments incorporated and has been completely checked and signed in accordance with
the Design and Drafting section of the Engineering Standards. The drawing is complete
except for the signature of engineering.

3.3.1.4 Approved Drawings

An Approved Drawing is one that has been Approved by Cognizant Chief
Engineer/Designee.

3.3.2 TPE Documents

3.3.2.1 Design Document Review

Design document reviews shall be performed by selected tecfmical experts from various
engineering disciplines. Reviewers shall be limited to those needed to ensure the technical
adequacy of the document. Line managers and engineers are responsible for ensuring that
the review items inc!ude all applicable engineering disciplines and comply with the
requirements listed below.
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1.

2.

3.

4.

For information issue design documents, documented review is not required except
when the document supports the Safety Analysis Report (see Exhibit 1 in PPO-EDP-
04).

For ED&D release design documents, documented review is not required (see Exhibit 1
in PPO-EDP-05).

For production release design document:;, objective evidence of a review and resolution
of comments is required (see Exhibit 1 in PPO-EDP-06).

For Tooling and Equipment (T&E) releasle design documents, documented review is not
required (see Exhibit 1 in PPO-EDP-07).

3.3.2.1.1 Independent Review

When an independent review is required, the review shall be performed by technically
qualified individual(s) other than those who performed or directed the original design, but
who may be from the same organization. Review and approval by the originator’s
immediate supervisor(s) does not qualify as an independent review.

1.

2.

3.

4.

For information issued design documents, an independent review is not required.

For ED&D released documents, an independent review is not required.

For production released design documents, all SC and SS classified items shall be
verified by an independent review. Objective evidence of a review and resolution of
comments is required for the review procedure, see PPO-EDP-06, Section 3.2.1.

For T&E released documents, an independent review is not required.

3.3.2.1.2 Review Methods

The reviewer’s name, organization, and the review item(s) must be listed on form PPO 783,
“Review Transmittal”. Comments are listed cmform PPO 856, “Comment/Disposition
Summa@, either directly or by reference to a marked-up document.

1.

2.

3.

4.

t?

For information issued design documents, the review procedure is in accordance with
PPO-EDP-04, Section 3.2.1.

For ED8D released documents, the review is combined into one cycle with the approval
in accordance with PPO-EDP-05, Section 3.2.1.

For production released design documents, objective evidence of a review and
resolution of comments is in accordance with PPO-EDP-06, Section 3.2.1.

For T&E released documents, the review is combined into one cycle with the approval in
accordance with PPO-EDP-07, Section 3.2.1.

3.3.2.1.3 Disposition of Comments

The responsible engineer shall review and resolve comments using form PPO 856,
“’Comment/Disposition Summary”.
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3.3.2.1.4 Document Review Report

The responsible engineer shall summatize the comments, using form ppO 852, “Document
Review Report”, when a documented record of review is required.

3.3.2.1.5 Calculation Review Report

The reviewer’s name, organization, review criteria, and comments must be on form PPO
1543, “Calculation Review Report,” which is used in lieu of the Review Transmittal,
CommentiDisposition Summary, and Document Review Report forms when a calculation is
reviewed. The responsible engineer shall review and resolve comments on the Calculation
Review Report.

3.3.2.1.6 Review Waiver of Design Documents

When a documented review is required, but it is determined that a review is not necessary,
the review may be waived in accordance with PPO-EDP-06, Section 3.3.

3.3.2.2 Design Document Approvals

h order to facilitate the design process, provisions have been made for design documents
that affect a limited number of systems or organizations to be approved at a lower
organizational level than documents with broader application. There are five levels of
approval. The criteria for determination of the approval level and the specific organization
levels that must approve design documents are shown in PPO-EDP-06, Exhibit 3.

3.3.2.2.1 Approval Ground Rules

1.

2.

3.

4.

Additional approvals for documents to be transmitted outside the Plant Project
organization for information purposes, are in accordance with PPO-PMP-04, “Controlled
Communications.”

If an independent review of a design document was conducted prior to the formal
approval cycle, the independent reviewer(s) shall conduct a final review, particularly of
any changes resulting from the review of others or from the approval cycle, and sign-off
on the Document Review Repofi form, PPO 852, just prior to release of the document.

Approval of information issue, ED&D reIease, production release, and T&E release of
design documents and test documents is in accordance with Procedures PPO-EDP-04,
PPO-EDP-05, PPO-EDP-06, and PPO-EDP-07, respectively.

Certified design documents for ASME Code work shall be in accordance with Procedure
PPO-EDP-06, Section 3.4 and Exhibit 2.

3.3.2.2.2 Significance of Approvals

When personnel at each organizational level approve a document, the approval signifies the
following:
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Ermineer

The design content of the document is consistent with the controlling criteria; the document
has been classified in accordance with PPO-EDP-09, “Safety and QA Classification”, and
identified in accordance with this procedure and Procedure PPO-CFP-03, “Design
Document Identification”, and the document has been prepared and reviewed per the
applicable requirements of this Manual.

WBS Level 3 Manaaer

Agreement with the technical content of the document and, when a record of the review was
required, agreement that comments were incorporated or satisfactorily resolved with
reviewer and that the treatment of all comments resulting from the review is not in conflict
with or would not cause additional comments from other reviewers.

WBS Level 2 Manaqer

Agreement that the WBS Level 3 Manager has carried out hislher responsibilities, as
specified above, and agreement that the document is compatible (by virtue of proper
review) with all the affected interfaces both within and outside the company.

Proiect Manaqer

Approval of use of the document for its intended project purpose as indicated by the
issue/release status and the revision description; approval of the applicable funding source
identification; endorsement of the technical information for use on the project; concurrence
that the document complies with the latest customer functional specification, plant technical
requirements, schedule, and that it meets ccmtractual requirements; and concurrence that
cost objectives have been considered.

Qualitv Assurance

Verification that the safety or quality assurance classification is correct; verification that
applicable codes, standards, and regulatory requirements are specified and consistent with
top level design documents; verification that quality characteristics are realistic and clearly
stated; approval of the adequacy and ccst effectiveness of quality considerations; and
verification that the document meets the applicable requirements of the Quality Assurance
Program Plan and the procedures of this manual.

3.3.2.3 Information ksue/Release Design Document Systems

Design documents intended for information issue, ED&D release, production release, or
T&E release shall be processed for review and approval, in accordance with the following:

3.3.2.3.1 Information Issue of Design Documents

Early versions of design documents in which the information is not sufficiently complete,
detailed, or final to qualify for release are information issued as described in procedure ‘
PPO-EDP-04. This allows design documents to be made available for use early in the
design process in order to document the evolution of the design and to provide information
flow among the various design activities. B~ecause of the preliminary nature of the
information contained, information issued design documents are limited to specific uses,
which are described in PPO-EDP-04.
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In order to expedite the conceptual and preliminary phases of the design process, the
requirements and procedures applicable to information issue are less detailed and rigorous
than those used for production release. PPO-EDP-04 is appropriate for early versions of
design documents during conceptual, preliminary, or final design phases of a project.

3.3.2.3.2 ED&D Release of Design Documents

The ED&D release procedure, PPO-EDP-05, is used for research and development (ED&D)
design documents that provide indirect SUPPOrtfor design of systems and components in
the areas of exploratory, experimental, and basic research. Because of the nature of the
work, the requirements and procedures for ED&D release are less rigorous and detailed
than those for production release. However, if an ED&D document describes work or
results that will be used directly in the final design of safety class or safety significant
components or systems, the documents shall be production released in accordance with
PPO-EDP-06.

3.3.2.3.3 Production Release of Design Documents

Design documents for products that are complete and considered to be in final form are
production released as described in procedure PPO-EDP-06.

Changes may be made in production released documents but, because of the advanced
state of design represented by the document, control and documentation of the change
process is more rigorous than for information issued documents. The information in
production released documents can be used for design, analysis, manufacturing,
construction, Design Verification and SUppOrt (DV&S) testing, installation, or purchase of
product.

3.3.2.3.4 T&E Release of Design Document

The T&E release procedure, PPO-EDP-07, is used for tooling and equipment (T&E) items
used in the manufacture or quality control of product items. T&E is not considered as
deliverable, but it maybe customer-owned. When T&E is special-designed, its design is
documented by specifications and drawings which are T~E released. If deliverable, items
that might otherwise fit the description of T&E must be treated as product and the
associated design documents must be production released per PPO-EDP-06.

3.4 Design Document

3.4.1 Change Request

Changes

Every proposed change affecting the product configuration shall be evaluated. The
evaluation shall address the options of making or not making the proposed change.
Additionally, the evaluation shall consider alI appropriate aspects of the change on the
products or systems with which the system interfaces, and on others which maybe
affected. These considerations should include, but not be limited to, design, performance,
cost, schedule, compliance with regulato~ requirements, operational effectiveness,
environmental conditions, and logistics SUPPOti. Changes affecting the configuration of an
item (productkyste~ component) shall be limited to those which are necessary, or which
will offer significant benefits. These changes:
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. Correct deficiencies, including safety deficiencies.

. Offer a significant improvement in performance or functionality.

. Provide pollution prevention orwaste mil~imization benefik.

. Effect substantial capital and life cycle cc]st savings.

. Prevent slippage inanapproved (contra[~tual) schedule.

A formally proposed engineering change is accomplished by completing a change request
(CR), form PPO 715. The change classification criteria, the Configuration Control Board
(CCB) responsibility, and the procedure for processing of the CR are contained in PPO-
CFP-06, Baseline Change ControL

The implementation of an approved CR is accomplished by a revision to the document(s)
affected.

3.4.2 Change Notice

A Change Notice (CN) is a design document that alters the content of a released drawing or
word document in accordance with the requirements below.

1. Change Notice Preparation

Any organization can initiate the design change. A CN, form PPO 974, must be prepared,

processed for review, and approved in accordance with the requirements of PPO-EDP-06 to
revise a production released design document. The use of a CN is optional for revising
ED&D released and T&E released design documents and, if used, its processing is in
accordance with PPO-EDP-05 and PPO-EDP-07, respectively. A CN is not used to revise a
design document that has been information issued.

a) CN number identification (CN XXXXXX) shall be assigned by Configuration
Management.

b) A CN shall clearly describe and provide a statement of a reason for changes to be
made, including changes to improve cost, schedule, and quality standards.

2. The change shall be effected in one of the following ways:

a)

b)

c)

Release by CN. The CN is a temporary attachment to the affected document(s).
After incorporation of the change, the CN is the record of change for the document.

Release by Incorporation. The change is incorporated directly into the document(s)
and released simultaneously with the CN. The CN is the record of change for the
document.

Do Not Incorporate. The CN is a temporary attachment to the affected document(s)
with the change being temporary or of limited applicability. For example, the
modification of existing hardware items so that they will conform to a new design
configuration, with the modification not being applied to new hardware items. The
CN is not incorporated into the document, but it is the remrd of change for the

.t’’’-’f
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special situation. (The change as itwould apply to new items is described

separate CN, which is either released by CN or by incorporation.)

3. Revision Letters

by a

a)

b)

3.4.3

For Release by CN and Release by Incorporation Change Notices, document
revision numbers advance one number on each released CN.

For Do Not Incorporate Change Notices, new document revision identifiers shall not
be assigned. Enter a dash in the “Next Issue” column.

Change Notice Limitations

As a rule, a revision must be incorporated into the affected document within 60 days of the
Release of a CN. When circumstances prevent incorporation within 60 days, the
responsible manager shall document in a memorandum the reason(s) for the delay, and a
new incorporation time limit, and file the documenting memorandum with Configuration
Management (copy to Project Management) prior to the original incorporation time limit.
Any further extensions must be approved by Project Management. In any case, no more
than five CNS shall be outstanding against a document at any time.

3.4.4 Change Notice Usage

A separate CN is written against each document affected by a change; however when
identical or across-the-board changes are to be made to several documents, a single CN
may be used to implement the change. All documents affected by the change must be
listed on the CN.

3.5 Waivers

During fabrication or manufacture of a hardware item, if it is considered necessary to depart
from the mandatory requirements of the drawing or specification, the fabricator may request
that a waiver be authorized. AS an example, a waiver relating to an alternative material or
process may be requested when it is substantiated that the delivery schedule cannot be met
unless the waiver is granted. The following factors are significant in evaluating the effects of
a waivec health, safety, environmental, performance, interchangeability, reliability,
maintainability, durability of the item, effective use or operation, weight, dimensions,
appearance (when a factor), cost, schedule, or quality.

Unless unusual circumstances exist, requests for waiver adversely affecting personnel
safety shall not be approved. Requests for waivers, which would adversely affect operation
or maintenance, should not be authorized as waivers, but may be processed as a design
change.

All items which incorporate a known depatiure from requirement documents (e.g:,
performance or design requirement of a specification, drawing, etc.) shall not be accepted
unless a waiver has been processed and approved previously as a change notice, form
PPO 974, in accordance with procedure ppO-EDP-06 or as a supplier’s disposition request
(SDR), form PPO 2329, processed and approved in accordance with Quality Procedure
PPO-QAP-1O.
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Supplies or services which do not conform in all respects to the design and/or contract
requirements are normally rejected. An item which through error does not conform to the
drawing or specification shall not be accepted unless a nonconformance report (NR), form
PPO 663, or a SDR, form PPO 2329, has been processed and approved in accordance with
Quality Procedure PPO-QAP-10.

3.7 Holds

A Hold identifies a predetermined limit beyond which design/construction cannot proceed or
a document cannot be released until the item or activity defined in the Hold is completed,
changed, or removed. There are two types c)fHolds: (1) the engineering Hold and (2) the
Quality Assurance Stop Work Order. All Hold information will be identified in the
appropriate documentation, reported, and managed. This information will be maintained in
the engineering database and reports will be issued to project and support organizations
upon request.

3.7.1 Engineering Holds *
Engineering Holds are those which may result from design uncertainties, changes,
nonconformances, discrepancies, or other circumstances.

When an engineer decides that a change to a previously approved design will be
necessary, he will review the impact of the contemplated change on the hardware, software, n,
or construction work that is in progress. If the review indicates that immediate action is
necessaty to initiate an Engineering Hold to prevent unnecessary costs, the engineer will
complete form PPO 2665, “Engineering Holdl Ordet’, obtain approval signatures and
forward the Engineering Hold Order to Purchasing, Manufacturing, or Construction as
appropriate. Engineering Holds are processed in accordance with PPO-EDP-15.

During the early phases of design development, i.e., the conceptual design phase and the
prelimina~ design phase, when a project is publishing design documentation as information
issued, engineering holds are not required. Documents which have been information issued
are not complete and/or the design information contained in them has not been design-
verified; therefore, they cannot have work performed to them and they are on Hold by their
nature. Test documents suppofling development or design verification activities will be
released however, as these activities are not normally subject to engineering hold actions,
but rather are intended to prevent the necessity for such actions.

3.8 f)es!gn Errors and Deficiencies

Design errors and deficiencies in approved d!esign and design information documents
(those already released for procurement, fabrication, or installation) are documented,
evaluated and require corrective actions. The measures taken to revise the appropriate
design documents shall be processed and documented by a change notice, form PPO 974,
(see Section 3.4.2) in accordance with PPO-EDP-06, “Production Release of Design
Documents”. Corrective action must be processed in accordance with either Quality

.-
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Procedure PPO-QAP-I 6, “Corrective Action Program”, or PPO-QAP-I 8, “Audils”, as
appropriate.

3.9 Design Document Formats and Contents

The format, contents, arrangement, etc. for word documents and drawings shall be in
accordance with the engineering instructions for preparation of the various documents and
drawings.
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4 Description of Design Phases and Procfucts

4.1 Description of Design Phases

Four main separate engineering activities alre recognized for the completion of the APT
Project (1) conceptual design, (2) preliminary design, (3) final design, and (4) Engineering
Support During Construction. Three additional phases are included in this DEP to account
for the development of high tech equipment. They are: (1) engineering development and
demonstration (ED&D), (2) design verification and support (DV&S), and (3) tooling and
equipment (T&E). The first four major activities are usually phased in time and take place in
the sequence listed. The next two activities are design input or SUPPOrtactivities and can
take place at any time during the conceptual, preliminary, and final design phases. The last
activity supports manufacturing, inspection, and testing of a product.

4.1.1 Conceptual Design

h-ithe conceptual phase, several design approaches to a new product or change to an
existing product may be evaluated in suficient detail to establish the general configuration
and determine the technical and economic feasibility. TOP level documents such as the
Facility Design Description, System Design D=criptbw and Arrangement Drawings are
issued during this phase to assist in the comparison of concepts and selection of the
reference design.

The conceptual design phase establishes an approval base foc

1. design change control,

2. establishment of baseline project budget and schedule,

3. further optimization of product or process,

4. definition and justification for ED&D and DV&S programs, which maybe initiated or
continued,

5. proposal development,

6. conceptual cost estimate, Preliminary Design

Upon selection of the conceptual design, the preliminary design phase starts. In this phase
the conceptual design is developed to the point that

1. The ability of the design to satisfy the primary plant objectives for safety and
performance has been confirmed.

2. Interfaces with other systems are frozen and document baseline is established.

3. A preliminary cost estimate can be generated.

4. Detailed design documents, such as design descriptions, specifications, and hardware
drawings, are prepared and information issued or production released.
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5. Further programs for ED&D and

4.1.2 Preliminary Design

DV&S are initiated or continued.

Upon selection of the conceptual design, the preliminary design phase starts. In this phase
the conceptual design is developed to the point that

1.

2.

3.

4.

The ability of the design to satisfy the primary plant objectives for safety and
performance has been confirmed.

Interfaces with other systems are frozen and document baseline is established.

A preliminary cost estimate can be generated.

Detailed design documents, such as design descriptions, specifications, and hardware
drawings, are- prepared and information issued or reproduction released.

4.1.3 Final Design

The final design phase includes work that is required for the procurement, fabrication,
installation, testing, and operation and maintenance of the plant systems and components.
In the course of final design, the preliminary design maybe furlher refined, detailed, and
frozen; and all documents required for procurement, fabrication, and installation will be
generated and approved for release for construction or fabrication. Design verification of
final design released documents will be accomplished prior to the start of the appropriate
activity.

4.1.4

Activities
on:

Engineering Support During Construction

performed during the Engineering Support During Construction phase are focused

● Finalization of all awarded construction/procurement procurements

. Resolution of all contractor questions/requests made after the award of contract

. Incorporation of specific vendor information in all physical installation drawings

. Response to construction phase field questions regarding waivers from documents
released as approved for construction/fabrication

. Completion of Record Drawings for all constructiordinstallation activities documenting all
approved and implemented contractor waiver requests.

This project phase will become rnor6’ important as the construction and procurement phase
begins. As such, additional information and guidance and direction for the ESC phase will
be provided during the final design phase.
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4.1.5 Additional Phases Related talEquipment Design

4.1.5.1 Research and Development

Engineering Development and Demonstration (ED&D) testing is used as a basis for
developing new items or obtaining reference design data. Documentation of basic EDaD
work normally does not carry a Safety or Qualiw Assurance classification (SQAC). ED8tD
documents typically provide indirect and only pafiial SUPPOfifor final design of systems or
components. In future design or licensing use, the data is subjected to the level of review
and approval designated for the specific system or component. For example, data from
ED&D that is selected for use in final design shall be included and referenced in a design
data manual or product specification document, which must be assigned the appropriate
SQAC arid released in accordance with project procedures contro~ling SUti information. If it
is recognized that an ED&D document describes work or results that will be used directly in
the final design of safety class or safety significant components or systems, it shall be
designated SC or SS and be released accordingly

4.1.5.2 Design Verification and Support

Design verification and SUPPOrt(DWW) consists of programs conducted for testing a
prototype, model, or sample to verify andlor support a design prior to its release for
production. DV&S projects are also conducted for developing analmicai methods to support
design work

4.1.5.3 Toollng and Equipment

Tooling and equipment (T&E) is those items used in the manufacture or quality control of
product items. T&E is not considered as a c~eliverable, but it may be customer-owned.
When T&E is special-designed, its design is documented by specifications and drawings,
which are T&E released.

4.2 Level of Detail Instruction By Work Products

It is essential that the P~FD Packages contain a sufficient level of design definition at their
respective levels to support an integrated technical and cost baseline.

Levels of detail for each phase are summarized through the level definitions contained in
Table 4-1 through Table 4-6 and through thle level definitions contained in Table 4-8 and
Table 4-9 list the level of detail requirements for the P&FD phases of the APT Projeot

Table 4-8. The matrices of the latter table notes different levels of detail for technically
distinct areas in the APT Project depending on the associated design andlor cost risk and
the type information to be provided. The scale progresses upward for each major area of
documentation and analysis, eventually reaching a t-evel 5 which represents exhaustive
analysis and detailed documentation requirements.

The Level of Detail Matfices in Table 4-8 and Table 4-9 !ist the level of detail requirements
for the P&FD phases of the APT Project. Table 4-8 and Table 4-9 for Preliminary and Final
design respectively, provide instruction for the development of the technical content of the
design packages in the following areas:
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c FDD/SDDs
. Trade Studies
. Drawings
. Specifications
. Supporting Calculations
. Cost Estimates

4.2.1 Facility Design Description and System Design Descriptions

This instruction applies to the system design requirements and description sections of the
FDD and the SDDS. In addition to the text narrative, the instruction may involve the use of
Tables, flow charts, logic diagrams, Figures, schedules and critical path charting. These
guidelines may also require description of performance, supporting physics bases
(technological principles), physical features, key interfaces, and validation, as applicable
based on the particular section.

Table 4-1, Facility Design Descriptions and System Design Descriptions

4

3

2

1

Detaileddescriptionsandallsectionsanddocumentsare completeand approvedfor use.
The documents reflect a complete descriptionof the design and design basis.

Complete detailed descriptionincludinga.) planned performance: b.) supporting physics
basis (technology principles);c.) summary of supportingcalculations; d.) physical
features; e.) key interfaces;f.) concurrentED&D; g.) descriptive Figures, Tables and
charts;h.) impactsandsensitivities:and, L) experimental validation, as applicable.

Section 1,Funct;ons, Performance and Des;gn Requirements and Section 2, Design
Descriptions, with preliminarycalculationsused to size equipment and components are
included in Appendix A and are complete and approved for use in the P&FD Phase.

Section 1, Functions, Performance and Design Requirements and Section 2, Design
Descriptions are complete and approvedfor use in the P&FD Phase.

Not Applicable

4.2.2 Trade Studies

Trade studies are essential elements of the engineering process, which are required to
achieve the design objectives of the APT Plant. The trade study method described in the
Good Practice Guide to Engineering Trade-Off Studies, GPG-02, provides a structured,
analytical framework for evaluating alternative architectures and designs and selecting
components and approaches to tests. The GPG-02 will be the basis for the trade studies
implemented during the P&FD phase of the Project. The studies consist of the following
steps:

. Defining goals, objectives and values

● Identifying alternatives

. Formulating decision criteria

● Assigning weight factors to decision criteria
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. Preparing utility functions

. Considering risks

. Evaluating alternatives

. Documenting results

Trade Study Reports will be controlled documents within the Configuration Management
System. Additional trade studies will be performed as necessary to optimize functional
performance, the reliability of life cycle costs (LCCS) availability, maintainability,
inspectability and QA. The LCCS will be used as inputs to the trade studies.

Table 4-2, Trade Studies

I 5 IAll trade studies complete, approved and informationis incorporated intothe final design. I
I 4 I Detailed trade studies involvingfinal design decisions are identified. I

I 3

I

Trade study recommendations are approved and the results are incorporated into the
preliminarydesign. I

I 2 ITrade studies supportingpreliminary design are complete and recommendations made. I
11 I Trade studies necessary to complete thepreliminary design phase are identified. I

4.2.3 Drawings

The design drawings will be developed in sufficient detail to meet the mission of each
design phase. Table 4-3 defines the required detail. Drawings included in the PtWD
include, but are not limited to.

●

●

●

●

●

●

●

●

●

Site Plan, outside utilities and site improvements

Accelerator, Target Blanket (T/B), TSF and BOP System schematics and arrangements

General arrangement and floor plans oir layouts

Piping, ducting and cable layouts

Process flow diagrams (PFD) if applicable, piping, mechanical and HVAC flow diagrams

Electrical single line diagrams

Piping and Instrument Diagrams (P8JD’s)

Process equipment and systems

Architectural, structural and instrumentation

-1
‘L
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5

4

3

2

1

Table 4-3, Drawings

As-built drawingsreflectingactual plant construction.

Installation/Constructiondetails reflecting the incorporationof specificvendor
requirements, or final design for engineered equipmentwhich is issued and approved for
construction

Installation/Constructiondrawings showing sufficient level of detail to support the
procurement processare complete. Detailed drawingsfor engineered equipment such as
field erected tanks is complete.

Completed P&lDs showing specific Instrument and Controls (MC) details and equipment
and pipe sizing, General Arrangement drawings showing locationsof all equipment, final
wall sizing drawingsanddetailsfor process equipment and systems complete. Drawings
for physical routingof pipe, trays and ductwork complete. HVAC Flow Diagrams and single
line wiring diagramscomplete including certified loads. Detailed civil,architectural and
structuraldrawingsbased on tinal calculations complete.

Piping and InstrumentDiagrams or Process Flow Diagrams is applicable showing the flow
characteristics(temperature, flow, pressure and fluid quality) are complete. Preliminary
general arrangementdrawings showing major equipment locationsand space allocations
for pipes, trays and ductwork as well as P&lDs showing preliminarysize of equipment
piping and schematicconnections completed. Preliminary drawingsfor key equipment and
systems prepared. Preliminary HVAC Flow Diagrams and single line wiring diagrams
based on unconfirmedloads complete. Preliminary civil, architecturaland structural
drawings complete.

4.2.4 Technical Specifications

Technical Specificationsare those sections of procurement documentsWhichdelineate all
the technical requirements for the system or component being purchased, or the facility
being constructed. Technical Specifications may include detailed drawings and are linked to
drawings in their definitions of completeness.

Table 4-4, Technical Specifications

L5 Conformed specificationsare complete. No outstanding items (contractual or technical)
exist. Contractormay begin work. This stage also includes any revisions to the
specificationreflectingunexpected field conditions.

14 \ Bids received. evaluated and recommendations issued. I

3 Specificationsare complete (technical and contractual) and issuedfor bid.

2 Technical specificationsare complete, but do not include data sheets with specific detailed
design information.

1 Specificationtypes are identified and outline specifications are developed.
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4.2.5 Supporting Calculations m
Calculations may include design analyses, reduction of empirical data, simulations, results
derived from use of computer models, codes or systems or complete technical research
reports. Final calculations may not be parametric comparisons.

Table 4-5I, Calculations

5 All calculations and required design verificationis complete. Calculations are signed out as final.
,

4 Final calculations are checked and approved.
I I

3 ICalculations containing minor assumptions remain unresolved.No assumptionhas significant
imnacton desifm or construction. I

2 Calculations containing outstanding assumptionsremain unresolved. If resolved the calculation
may significantly impact final design/construction.

1 Scoping calculations for preliminary equipment sizing are complete.

4.2.6 Cost Estimate

The level of required detail for cost estimates is discussed in Table 4-6.

Table 4-6, Definitions cifCost Estimate Level Detail

m-.->
5

T

3

2

1-

Botfom-up cost estimates based on task analysis, cost estimating guides, translation factors and
quotes from suppliers for defined equipment, fabrications and others. Equipment is identified in a
supporting Material and Equipment List (MEL) to a level that permits obtaining quotes from
manufacturers. Special features of design and cost driving equipment and components required
for functional performance are identified. $pec!al parameters of custom andlor unique equipment
and components that are to be specificallydesigned are identified.

f30tfom-up cost estimates are based on task analysis, cost estimating guides, translation factors,
and, to a limited extent, on quotes from suppliersfor defined equipment fabrications and others.
Eauir)ment sumorts MELto the corres~ondirmlevel.

Costing is based on approximate estimated quantities and estimating guides. Supplier estimates
and parameters are used where practical. Aggregated and generic representations of types of
equipment to be used are listed in the MEL supports.

Parametric costing is based on facility parameters such as square footage and use.

No estimate is required except for an aggregate allowance for all such items.

‘n

4.3 Design Document Definition and Functions

The documents for which this design execution plan is to be used are described in Table 4-
7.
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Table 4-7, Design Document Codes, Classifications, and Applications Guide

Design Document Application
Type

PlantLevel Documents

FacilityDesign Respondsto DOE and federal regulations and state and local
Description requirements. Establishesthe overall functional, performance,

institutional,operational, safety, maintenance, quality assurance, and
decommissioningrequirementsfor design of the plant. Assigns or
allocates these plant level requirements to the plant systems, buildings,
structures,and site improvements.

Provides an overview and orientation of the various systems, structures,
and facilitieswhich comprisethe plant, with an identificationof the
irrdiv;dualsystems, their boundaries and interfaces, and the SDD’S
prepared to cover them.

Plant Level Supplementsthe Facility Design Description (FDD) in specifying plant
Requirements Document level requirementsto systems and buildingswhen they are too extensive

to be includedin the FDD.

Plant Level Analysis Evaluates how well the plant (or multiple systems) meet certain top-level
Report criteria and provides recommendationsfor remedying any deficiencies

identified.

System Level Documents

System Design Comprehensive technical documents that specify pertinent design
Description requirementsand completely define the design, includingoperation,

maintenance, and reliabilityof individual systems, buildings, structures,
and site improvements.

Component Level Documents

Component Design Prepared for each component addressed in System and Building Design
Specification Descriptions. Typical system-related components are vessels, pumps,

heat exchangers, transformers, valves, and load centers. Typical
building-relatedcomponents are cranes, elevatora, and general-purpose
maintenance equipment.

CommodityDesign Used when several components (or parts) in the plant with similar
Specification requirements, such as valves, motors, or instruments have similar design.

Also used to specify technical requirements for bulk commodities such as
pipe, concrete, wire and cabte, raceway, etc., used directly in systems or
buildings.

Specifications

Design Specification Describes product design such as containment, and/or handling
systems, components, and appurtenances, which must meet customer or
company system requirements.

Fabricationand/or Describes the work, applicable documents, quality assurance, and
Assembly Specification technical acceptance requirements for the fabrication of a product

consistingof several components.

Field Assembly, Con- Describes engineering requirements of components, assemblies, and
struction,Installation, systems in support of field personnel during installation and startup of
andlor Checkout product.
Specification
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Table 4-7, Design Document Codes,, Classifications, and Applications Guide

Design Document Application
Type

Material Specification Describes the minimum requirements necessary to procure, qualii, and
document a materiialused in a product.

Packaging, Shipping, Defines the care and inspectionof product from the time of manufacturing ;
Handling, and/or Storage release to final inspectionat the place of installation and use.
Specification

Process Specification Describes a controlledoperation or treatment used in the manufacture of
an item.

Procurement Procurement specificationsdescribe an item (material, equipment, or
Specification component) or generic family of iterns. It establishes the technical and

documentation rec]uirementssupplier organization must meet.

jRe~orts

General Report Presents a formal technical summary of a study, evaluation, analytical
method, analysis, or operation relating to the overall projector one of its
systems or compaments.

Calculation Report (3) Reports the results of design calculations. Prepared to support the
Issue/Release of design documents during any phase of design.

Design Report A digest of documented informationgenerated in support of the design
which confirmsthat the detailed design complies fully and completely with
the requirements of the design specification.

Design Verification A digest of documented information generated that verifies the design and
Report specificationof a family of related items (system) or a major component.

ConstructionReport Provides informationwhich confirms and verifies the completed reactor
vessel or containment and its parts comply fully and completely with the
requirements of constructionspecification and design drawings. It
includes a schedule of construction, acceptance test information, qualii
control records, as-built drawings, and a summary of deviations and
corrective actions. The construction report is prepared by the constructor
of the reactor vessel or containment.

~t Documents

Test Specification Defines the examinations and tests needed for ED&D purposes or to
verify that a developed item conforms to the specified design
requirements.

Test Plan Prepared by the responsible organization when warranted by the
magnitude and/or complexity of the test. The Test Plan describes the test
facility, operational characteristics, equipment and instrumentation to be
used in performingthe test.

Test Procedure Describes the step-by-step method of conducting a test to obtain date
specified in a test specification.

Test Specification/ Used on small te:~tprojects as a combined specification and procedure.
Procedure See test specification and test procedure for the application of the

corresponding section of e TSP.
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Table 4-7, Design Document Codes, Classifications, and Applications Guide
*

Design Document Application
Type

Test Data Report

Test Evaluation Report

Prepared by the test organization to report the results upon completion of
a test when these results require further evaluation by the design
organization.

Prepared by the design organizationto discuss and evaluate the test
results.

Test Report Prepared by the test organization to report the results upon completion of
a test. FJormallyused when the design and testing organization was the
same or the test resultsare simple and noncomplex and required no
further evaluation.

Test Status Report Prepared by the test engineer to report interim summaries of test results
on a periodicbasis as established in the test specification.

Acquired Computer
Program Evaluation
Report

Computer Program
Manual

Computer Program
User’s Manual

Computer Program
Verificztionl
Validation Report

Computer Program
Verification and
Validation Specification

Programming
Specification

Software Design
Description

Software Requirements
Document

Computer Proqram Documents

Evaluates the adequacy of an acquired computer program and, if
necessary, recommends additional validation activities.

Provides a record of information about a computer program that is suitable
for several purposes. It is used to describe the technical aspects of the
program, to provide guidance for users of the program, and to provide
informationfor a programmer to evaluate and modify the program.
Normally includes user instructions,but a separate document (Users
Manual) may be issued to cover users’ instructions.

Conveys instructionsfor using a computer program when they are
separated from the Computer Program Manual (MCP).

Presents informationto show that(1) the computer program has been
verified to show it produces correct solutionsfor the encoded
mathematical model within defined limitsfor each parameter employed;
and (2) the encoded mathematical model has been shown to produce a
valid solutionto the physical problem associated with a particular
application.

Contains the specification and acceptance criteria for the tasks necessary
for accomplishingthe verification and validation.

Defines programming requirements for a computer program.

Describes the architecture of the software and the algorithms used. It
shall include a description of major elements as related to the
requirements, a technical description, and a description of allowable or
prescribed logical ranges for inputs and outputs.

A concise description of the functional requirements of the entire external
interface of the system and its environment including all hardware and
software. It shall describe the external behavior of the software from a
user’sviewpoint, and address functionalii, performance, design
constraintsimposed on implementation phase activities, and external
interfaces.
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Table 4-7, Design Document Codes, Classifications, and Applications Guide
,

Design Document
Type

Source Code Listing
Document

Application

Contains listingof all source code modules as output from the appropriate
compiler or assembler. Italso contains the memory load map(s), listings
of procedure or command files, or any other files necessary to produce
executable software.

Validation Test
Specification/Procedure

Validation Test Report

Describes the computer program test requirement and provides
acceptance criteria.

Documents the validation test results.

Validation Independent Documents an independent evaluation of the adequacy of validation
Evaluation Report results and the prclperdocumentationof same.

General Word
Documents

Background File Provides additional informationthat supports a design document.

Materials Design Date Compiles material prope~ data, performance models, and assumptions
Manual regarding material properties (e.g., concrete, graphite, metal) used in

product designs and analysis.

Licensing Document Reports regarding safety analysis of a plant directed to DOE for licensing
purposes includin!~responses to DOE requests for additional information.

Operation andlor
Maintenance Manual

A guide for equipment operators and servicing personnel. Also provides
guidance in performing preoperational tests and maybe used in training
of personnel to work with the equipment.

Manuai - General I A guide or set of written instructionsthat provides guidance to operators, I

3EEzzkz
servicing personnel, or other users in performing a task or tasks.

A controlled document that specifies or describes how an activity is to be

l>iaruams

Connection Diagram Shows the internai and/or external circuit connections of an installationor
of its component Iparts.

InstrumentationDiagram Symbolically presents and functionally relates the information needed to
monitor conditions, perform analysis or other special functions essential to
the operation of alsystem.

InstrumentBlock (18) Presents the logic of instrumentation, control and electrical, processing, or
Diagram digital logic systems in interconnected symbol or block form.

Piping and lnstrumente- Gra@icalty presents the functionallphysicel relationship of piping and the
tion (Pi) Diagram instrumentatiin used in a process.

Process Flow (PF) Summarizes the functional relationships of the unit operations and their
Diacwam connecting pipina in a process system.

I Schematic Diagram Symbolically shows the circuit connections and functions of a specitio
circuit arrangement. I

APT-PPO-0005, Rev. 1 39 Design Execution Plan

. .

c’

3



,

61iil

b

s

Table 4-7, Design Document Codes, Classifications, and Applications Guide

Design Document Application
Type

●

Altered Item Drawing

Building/AreaDrawing

Cable Tray Drawing

Component Installation/
Removal/Layout Drawing

Component-Level
Drawing

Concrete Drawing

ConduitDrawing

General Arrangement
Drawing

Assembly Drawing

ConstructionDrawing

Detail Drawing

Duct SupportDrawing

Duct Support Location
Dra~”ng

ErectionDrawing

InstallationDrawing

InterfaceControl Drawing

Layout Drawing

Pipe Drawing

Drawinas

Shows modificationsmade to a standard commercially procured item in
order to adapt it to a specificuse or to a particular physical arrangement.

Addressed arrangements and/or structuraldesign aspects of an entire
building or a significantportionthereof (i.e., an area). Subordinate to a
System Design Descriptionfor a building,structure, or site improvement.

Shows detailed features such as configuration,dimensions, tolerances,
etc. of the cable tray, includingcables.

Shows how a component is installed, removed, and stored.

Drawings that describe the outline, assembly, etc. of components and are
subordinate to the associated Component Design Specification (CDS).

Shows detailed features such as configuration,dimensions, tolerances,
and location, etc., of the concrete pours and/or structures.

Shows detailed features such as configuration,dimensions, tolerances,
etc., of the pipe or tube conduitor conducts.

A series of drawings which represent a suggested physical arrangement
and tayout of system equipment in a plant.

Presents the relationshipof two or more pati or subassemblies combined
to forma higher order assembly.

Establishes the interrelated elements of an architectural-civil engineering
design or buildings,structures, and related construction.

Shows detailed features such as configuration,dimensions, tolerances,
materials, processes, surface finish, coatings, supplementary notes and
references for single parts or assemblies.

Shows detailed features such as configuration,dimensions, tolerances,
location, etc., of the duct support or suppoti.

Shows location of the duct hangers or supports.

Presents the procedures and operational sequence for erecting or
assembling the items shown on constructiondrawings.

Shows the general configurationand all of the information necessary to
install an item relative to its support structure or to interfacing or
associated items.

Identifies and defines key interfaces among physically mated items.

Working drawing prepared during the conceptual or development stages
of an item. Used to create detail drawings and word documents.
Normally processed for informationissue only.

Shows pipe features such as configuration,dimensions, tolerances, and
location of a pipe system or systems.
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Table 4-7, Design Document Codes, Classifications, and Applications Guide

Design Document
Type

Piping Isometric Drawing

Piping Supporl Drawing

Piping Support Location
Drawing

Plant-Level Drawing

Outline Drawing

Sketch Drawing

Source Control Drawing

Specification Control
Drawing

Steel Drawing

Structural Drawing

System-Level Drawing

Test Article Drawing

Vessel Drawing

~

Shows piping in isometric projection but with lines parallel to the edges
drawn in true length.

A detailed drawing of a pipe hanger or hangers and/or other support or
supports.

Shows the location in the plant of the pipe hanger or pipe supports.

Drawings in this category define designs involving more than one system
or building. Examples include: Plot Plans, Overall Plant Flow Diagram,
Plant Heat Balance and Plant Electrical One-Line Diagrams. All PDs are
subordinateto the lop-level design document, the FDD.

Shows critical physical and functional characteristics of an item and
identifiesall key interfaces with physically mated items.

Informal drawing used to develop new concepts, to perform tolerance
studies, and to analyze designs. Usually precedes the preparation of a
design layout and the development of detailed drawings.

Shows an existing commercial item which exclusively provides the
performance, installation, and interchangeable characteristics required for
one or more specific critical applications.

Depicts an existing commercial item advertised or cataloged as available
as an “off-the-shelf”item or an item which is procurable on order from a
specialized segment of an industry.

Shows detailed features of the l-Beams or other steel structures.

pictorial representation of a structure or of its related elements.
Delineates by means of plans, sections, or details, or a combination
thereof, the design requirements set forth by the engineer.

Drawings that address a complete system or a significant portion thereof.
They are subordinate to the associated System Description. Examples
include Electrical One-Line Diagrams and Pipe System Isometric
Drawings.

Prepared by the engineer or supplier to show the configuration, physical
properties, etc. of the test articfe.

Shows detailed pressure vessel features such as configuration,
dimensions, tolerances, etc.

Advanced List of
Materials

Used to transmit design information for material procurement planning
purposes in advance of the release of drawings. Prepared by the
engineer for advance procurement of materials.

Parts List A generic term including various specific lists of parta making up a system
or a group of simitar components, for example a valve ii* a relay Ii* a
spare parts list, or a cable tabulation
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Table 4-7, Design Document Codes, Classifications, and Applications Guide

I Design Document I Application
Type I

Change Notice Formal, controlleddescriptionof modificationsto released design
documents. A released change notice permitsthe described
modificationsto be made to the affected document. The CN is a
controlleddocument and is subject to formal draft review, approval, and
release.

4.4 Level of Detail for Preliminary& Final Design

Table 4-8 and Table 4-9 list the level of detail requirements for the P8tFD phases of the APT
Project.

Table 4-8, Level of Detail Matrix - Preliminary Design
/

I Level of Detail - Preliminary Design

Description FDD/SDD Trade Drawings Technical Supporting cost
Study Specifications Calculations Estimate

Accelerator
InjectorSystem 2-3 2-3 1

LE LINAC System 2-3 2-3 1 2 2-3 3

HE LINAC System 2-3 2-3 1 2 2-3 3

liEBT/Expander 2-3 2-3 1 2 2-3 3

RF System 2-3 2-3 1 2 2-3 3

CryogenicsSystem 2-3 2-3 1 2 2-3 3

SupportSystems 2-3 2-3 1 2 2-3 I 3

TargeUBianket

T/B Assembly 2-3 2-3 2

Primary Heat Removal 2-3 2-3 1 2 2-3 3

BearnStop System 2-3 2-3 1 2 2-3 3

TSF

Extraction

IsotopeSeparation 2-3 2-3 1 2 2 3

Waste Cleanup/ 2-3 2-3 1 2 2 3
Containment
ProcessConfinement 2-3 2-3 f 2 2 3

AnalyticalLab 2-3 2-3 1 2 2 3

He-3 Suppiy 2-3 2-3 1 2 2 3

Storage 2-3 2-3 1 2 2 3

ProcessMon & Control 2-3 2-3 1 2 2 3

RadCon Mon/Crti. 2-3 2-3 1 2 2 3

Water Detritiation. 2-3 2-3 1 2 2 3

BOP

Power Suppiy System 2 2-3

Heat Removal System 2 2-3 1-2 2 2 3
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Table 4-8, Level of Detail Matrix - Preliminary Design

IDescription

E==
Remote Handling

Water Treat. System

Integrated Controls

Rad Mon & Protection

Other Systems

[KlystronGallety

[Control Room

Level of Detail - Preliminary Design

-’awing’ ‘ethnics’ ‘Uppotiing cost
Speclficatlons Calculations Estimat

2 12-311 -2!2!21 3

2

2“’ 1“2-3 I 1 I
2 2-3 1 2 2 3

2 2-3 1 2 2 3

2 2-3 1 2 2 3

2 2-3 1 2 2 3
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Table 4-9, Level of Detail Matrix - Final Design

r Level of Detail - Final Deslqn
Description FDDISDD Trade Drawings Specifications Supporting cost

Study Calculations Estimate

Injector System
LE LINAC System 4 5 2-3 4 5 5
‘HE LINAC System 4 5 2-3 4 5 5
HEBT / Expander 4 5 2-3 4 5 5i
RF System 4 5 2-3 4 5 5
Cryogenics System 4 5 2-3 4 5 5
Support Systems 4 5 2-3 4 5 5
Taraet/Blanket
TargetlBlanket Assembly ‘“ 4 “’ 5“ “3’
Primary f-featRemoval 4 5 3 4 5 5
Beam Stop System 4 5 3 4 5 5
TSF
Extraction
Isotope Separation 4 5 3 4 5 5
Waste Cleanup/ 4 5 3 4 i 5 5
Process Confinement 5 3 4 5 5
AnalyticalLab 4 5 3 4 I 5 5
He-3 supply 4 5 3 4 5 5
Storage 4 5 3 4 5 5
Process Mon & Control 4 5 3 4 5 5
I?ad Con Mon/Crtl 4 5 3 4 5 5
Water Detritiation 4 5 3 4 I 5 5

.BOP
Power SupplySystems 4 i 5 4’-’ 1’5”15
Heat Removal Systems I 4 5 3 4 5 5
HVAC System 4 5 3 4 5 5
Rad. Waste Treatment 4 5 3 4 5 5
Remote Handling 4 5 3 4 5 5
Water Treatment Systems 4 5 3 4 5 5
IntegratedControls 4 5 3 4 5 5
Rad Mon & Protection 4 5 3 4 5 5
Other Systems 4 5 3 4 5 5
Supporl Systems 4 5 3 4
Site/Buildings
AcceleratorTunnel 4’ 5 ““ “3
KlystronGallery 4 5 3 4 5 5
Target/Blanket Bldg. 4 5 3 4 5 5
TSF Bldg. 4 5 3 4 5 5
ControlRoom 4 5 3 4 5 5
Radwaste Faciiii 4 5 3 4 5 5
SunnortFacilities 4 5 3 4 5 I 5
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5 Preliminary Design Package

During the Preliminary Design Phase, a series of documents such as drawings,
calculations, trade studies and others will be developed which will fully define the APT
project sufficiently to allow for final or detailed design to begin. All trade studies will be
complete and all facility modifications implementing the study recommendations will be
incorporated. All equipment will be identified and located in its respective building location.
All major process equipment will be designed and prepared for being detai!ed onto
manufacturing drawings. The design of the Electrical Distribution System will be complete.
All buildings will be analyzed to a point where specific reinforcement is identified and ready
for being included in the final design.

All of this information is part of the Preliminary Design Package, which is the major
deliverable for the Preliminary Design Phase. The Preliminaw Design Package may not be
completed at a single point in time. However, it will evolve and be changed as each of the
contributing sections is completed. Because of the length of the ED&D Program, some of
the decisions regarding the design of the accelerator components or the T/B cannot be
completed as early as some of the components of the BOP Systems.

This Section describes the work flow path of the major contributors of the preliminary design
and identifies in general terms the primary constituents of the Preliminary Design Package.

5.1 Balance of Plant

5.1.1 Civil Structural (WBS 1.05)

5.7.1.1 Petiorm Optimization Stu~dies

All general design information which is available will be reviewed to optimize the preliminary
design of the particular structure or facility for engineering, construction and cost
considerations.

Studies optimizing facilities/structures are not required and can therefore be either cursory
or very detailed as warranted.

5.1.~.2 Request and Receive Preliminary Design Information and Loads

The preliminary design information will be c~btainedfrom all disciplines and vendom. The
information will include loads and dimensions of equipment and such things as maintenance
access clearance and removal requirements used to develop the spatial and load
requirements for preliminary design. These loads include live, dead, hydraulic, pressure
(vacuum), thermal and dynamic.

Preliminary shielding requirements for the structures will be provided by nuclear
engineering.

Reasonable estimates, supported by preliminary calculations where appropriate, will be
accepted during this period.
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5.7.1.3 Perform Pre~iminary Calculations

Preliminary design of structures/facilities will be performed based on loads. This will
includes layouts of buildings including all major and minor dimensional requirements.

Preliminary calculations in sufficient detail to assure design adequacy of the facility and to
identify potential or apparent structural problems will be performed. The calculations will
also identify the adequacy of space, wall thickness and other dimensions provided in the
layout. Identified significant problems will be addressed at this time. More difficult problems
can be resolved during the final design phase.

5.1.7.4 Develop General Arrangement Drawings

Based on Preliminary Design, General Arrangement, or GA (background), drawings will be
developed in conjunction with other disciplines. These drawings will be used by other
disciplines to superimpose the equipment layouts and also will be used by the architectural
designers for design of floor plans.

The GAs will include floor plans for each level and select building interior elevations and
sections, as required to define equipment placement.

The GAs will be submitted to other disciplines for their reviewicomments and concurrence.

After agreement on the overall design/layout of the GAs, all detailed architectural and
structural dimensionshnformation will be input into the three-dimensional plant Design
System (PDS) computer model of the structure and/or facility.

5.7.1.5 Computer Modeling and Structural Analysis

The computer structural model(s) such as STARDYME STADO SAP90 and others will be
used to develop and subsequently to perform computer calculations for structural design.

The computer model will be executed to “de-bug” the model and to verify the correctness of
the model. Only sufficient load combinations will be executed to assure correctness of
model. All individual load combinations will be applied during final analysis/design.

5.1.1.6 Facility Des;gn Description

The FDD, issued at the completion of the Conceptual Design, will be upgraded to reflect all
changes beginning with the CDR Phase and continuing to the Preliminary Design Phase.

5*1.1.7 Preliminary Design Work Package

The preliminary design work packages for Civil Structural are presented in Table 5-1
through Table 5-3. These Tables descfibe the work products and activities that are
performedunder WBS 1.05.01, through 1.05.08. The required level of detail for each work
item is also described in these Tables.

5.1.2 Mechanical (WBS 1.11.02,05,07,08)

The FDD and the SDD will be used as a basis to begin design. Section 1 of the SDD
contains the functions, performance requirements and design requirements while Section 2
of the SDD contains the design description. These are used as a basis to begin design. A
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preliminary process flow diagram (PFD) and/or a P&lD will be developed. In a situation
such as the case of the l-feat Removal System, the design process leading to a P&lD will be 7

started by a PFD. This preliminary P&lD will provide sufficient information for preliminary
equipment and pipe or duct sizing to be started.

A preliminary equipment and piping or duct layout will be developed to allocate space. The
preliminary PFD inputs are used to generat~: P&lDs and subsequently GA drawings as well
as a preliminary building model.

5.7.2.1 Major Deliverables

The major deliverables for preliminary design are as follows:

. SDD Sections 1 and 2

● PFD (if applicable, for heat removal systems only)

● P&lDs

. Preliminary GA drawings (for input into the building 3-D model).

5.1.2.2 Preliminary Design Work Package

The preliminary design work packages for Mechanical are presented in Table 5-4 through
Table 5-8. These Tables describe the work products and activities that are performed
under WBS 1.11.02, 1.11.05, 1.11.07 and 1.11.08. The required level of detail for each
work item is also described in these Tables,

5.1.3 Electrical (WBS 1.11.01)

During the preliminary design phase, the SDDS for the Electrical Systems will be used as
the baseline document. Section 1 of the SDD contains the functions, performance and
design requirements while Section 2 of the SDD contains the System Design Description
consistent with the final CDR issued in Aprill 1997. Similarly a Facilities Design Description
document has been prepared that depicts tlhe facilities design based on the final CDR issue.
These documents will be carefully reviewedl to ensure the design basis is established for all
electrical engineering activities relative to the APT project SOW. As necessary, additional
SDD Sections will be prepared to develop tlhe missing design criteria elements. Such
elements will typically include identifying and including applicable industry codes and
standards and specific DOE Orders necessary to prepare the intended design products.

With the final CDR as the baseline, trade studies will be initiated in the selected technical
areas. The trade studies will be used to assure the selected design options render most
cost effective designs. l%e options considered will address initial capital costs as well as
the operations and maintenance requirements, which meet project operating reliability
goals. The results of the trade studies will establish the design approach for the preliminary
design activity in the electrical area.

5.7.3.7 f3ecfrica/ Design Acfivifies

The preliminary design activity will be organized in four different technical areas which
comply with the project schedule needs. These technical areas are as follows:
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. Temporaiy construction power distribution, including early startup power

● APT main power supply distribution

. Electrical services to plant systems and facilities

. Electrical support systems

5.1.3.2 Tempora~ Construction Power Distribution

This design package will include a Construction Power Load List. The list will provide
assessments of the electrical load demands for mobilizing site and construction activities.
Based on the preliminary load data and the utility power interFace requirements, preliminary
designs will be developed for the construction substation design. This design will identify the
high voltage interface on the utility side, and medium/low voltage distribution to support the
electrical power demands for the various construction activities at the designated APT site
areas. The temporary construction power requirements will also include start-up power, as
necessary, before the plant permanent power is energized to support phased plant start-up
and commissioning. Preliminary procurement and installation specifications will be
prepared for early release of each required construction activity.

5.1.3.3 APT Main Power Distribution

The work scope for the APT Main Power Supply Distribution Center includes developing a
plant-wide power distribution scheme. The scheme must cater to the electrical power needs
of all systems and facilities and support all plant operating modes. All Plant Systems
include the major areas of the Accelerator, the Target Blanket, the Tritium Separation
Facility and all Balance of Plant Systems. This work also includes generating the following
on-site powec

● Diesel generators supplying back-up power in the event of off-site power loss

. DC power supply distribution including DC stationary battery installations

. Uninterruptible Power Supply (UPS) provisions to support critical l&C loads

. Other supped equipment

Extensive interface with the APT Tritium Production Engineering (LINAC, T/B, and TSF),
BOP Systems and the Site and Facilities groups will be required during this phase which will

involve the simultaneous collecting of accurate load data for the systems and facilities while
the system design is being developed.

5.1.3.4 Electrical Services for Plant Systems and Facilities

To support the Plant Electrical System, electrically operated components and devices and
feeder cables must be routed into the buildings where the components will be housed.
Therefore, the preliminary issue of the GA drawings will identify the component locations,
cable raceway designs, lighting design for the facilities and buildings and communication
ladder diagrams. The design of the building ground loops for the equipment grounding will
be initiated. These preliminary design products will support preparing the bills of material
(BOM) subsequent to the development of the procurement specifications.
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The various APT Plant System Design PFDs and P&lDs will be developed during this
phase. The Electrical discipline will support these activities to identify electrical interfaces
and electrical control requirements. These efforts will precede determining the control logic
requirements of the electrical devices. Engineering effort for generating the prelimina~
Electrical Wiring Diagrams (EWDS) for all the electrically operated components pertaining to
each system will be prepared during the later part of the preliminary design phase.

5.9.3.5 Electrica/ Support Services

This technical area includes engineering of the APT Plant Electrical Support Service
Systems such as communications, catholic protection, grounding and lightning protection,
access and security and plant lighting. In the preliminary design phase the following generic
design products will be prepared to support the overall project requirements:

. System Design Descriptions and design criteria documents

. System components and standards will be selected

. Preliminary procurement specification will be prepared

. Preliminary system calculations and stucjies will be prepared

5.1.3.5.1 Preliminary Design Work lPackage

The preliminary design work packages for Electrical are presented in Table 5-9 through
Table 5-12. These Tables describe the worlk products and activities that are performed
under WBS 1.11.01. The required level of detail for each work item is also described in
these Tables.

5.1.4 Instrumentation and Control:Mntegrated Control Systems (WBS
‘t.l 1.03,04)

The BOP l&C WBS numbers are 1.11.03 and 1.11.04. The WBS 1.11.03 is for the
integrated Control System.

The APT Integrated Control System (ICS) will control and coordinate all aspects of p!ant
operations ranging from the HVAC System to beam performance and production.
Approximately 120,000 input and output (l/C)) points will be involved in the System which will
be implemented as a Digitally Distributed Control System.

The ICS is comprised of global and system specific sections. The global or common
functions, which will integrate and control the APT Systems, include:

●

●

●

●

●

●

●

●

●

●

Operator interface
Data acquisition
Alarm management
Data archiving and retrieval
Modeling and simulation
Data distribution
Self-checks and diagnostics
Save and restore capabilities
Automatic sequencing
Closed-loop control and system tuning
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Mode control
Timing functions
Equipment protection including Fast Protect, Beam Permit and other interlocks.

The system-specific sections of the ICS, including 1/0 modules and 1/0 controllers (IOC) are
connected to a data highway which is linked to systems within the accelerator, the T/B, the
TSF, the BOP and the Main Control Room (MCR). Inputs and outputs to the ICS drops and
specific system functions are included. The ICS also provides an interface for Operations,
Maintenance and Engineering workstations.

WBS 1.11.04 BOP Instrumentation

The APT BOP instrumentation includes Plant Process, Safety and other Systems providing
plant-wide coverage or local critical coverage. These will be integrated into the overall
operation of the MCR. However, for practical or operational reasons the Systems may be
operated separately from the ICS. For example, the Radiation Monitoring and Protection
System (RMPS), which includes the T/B Beam Shutdown Subsystem (TBBS) and the
Radiation Exposure Protection Subsystem (REPS), is separate and independent from the
ICS. However, BOP instrumentation connects to the ICS in the same manner as do the
devices from the T/B, LINAC or TSF.

5.1.4.1 Preliminary Design Scope

The scope for preliminary design will include preliminary SDDS, control database formats,
equipment installation drawings, software requirements documents and P&lDs for Systems
included in the preliminary design phase.

5.1.4.2 Preliminary Design Product Description

The SDDS will be used as a basis for design. Sections 1 and 2 will be completed. The
SDDS area sound basis from which to begin design. However, as the APT design
progresses the SDD documents will be modified. The i&C Discipline will contribute to the
l&C sections of SDDS for other specific plant systems.

The preliminary control database format description will form the basis for establishing the
requirements for transferring sensor and process information to the ICS.

The P&lDs and Equipment Installation Drawings (EIDs) will include major process
parameter measurements, control loops, shutdown logic, ICS connections and instrument
tag alpha process parameter indicators. The items not included are local process
measurements, instrumenvloop tag numbers, pump/motor local/remote control details,
detailed logic/control philosophy, alarm indication, localhemote panel designation, 1/0 IOC
destination designation, and detailed notes and references.

The prelimina~ sotiare requirements documents will contain outlines of expected
performance requirements as well as functional requirements for purchased and developed
control software. An outline of a software QA plan will be included.

5.1.4.3 Preliminary Design Work Package

The preliminary design WOk packages for l&C are presented in Table 5-13 and Table 5-14.
These Tables describe the work products and activities that are performed under WBS
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1.11.03 andl.11.04. Therequired Jevelof detail foreach work item isajsodesctibedin
these Tables.

5.1.5 Nuclear (WBS 1.11.06)

Nuclear engineering is responsible for the design of the Radioactive Waste Treatment
System (RWTS). The function of the RWT!3 is to handle, prepare, treat, temporarily store
and discharge or transport APT-generated !ow-level radioactive solid, liquid and gaseous
waste streams for disposition. The Radwaste System will serve as an intermediary between
the accelerator, the TIB System, the Tritium Separation Facili&, and the environment. An
assumption of the RWTS design is that it will only receive waste that does have a clear path
for final disposal and, that, as such will be c!esigned to generate waste forms that will be
suitable for in accordance with the SRS Waste Management Plan developed for APT.

The RWTS will be developed in compliance with regulatory requirements for the
environment, safety and health. Hwill be designed according to AS LOW As Reasonably
Achievable (ALARA) principles to ensure the utmost levels of radiological protection.

The design of APT will utilize information from existing accelerator@a!Iation experiments.
Source term information will be collected from available operating accelerators and used to
confirm the analytical calculations. In addition, nuclear engineering will collect data from
process system design teams and vendors. This data will be used to characterize the
waste streams and to determine shielding requirements.

While the final CDR is an initial baseline for the preliminary design, it is recognized that an
improved understanding of the nature of the radiological source term in the eariy stage of
the preliminary design may result in changes in the design for the RWTS. Trade Studies
will be initiated in the selected technical areas to assure that the selected design options
render the most cost effective designs considering the initial capital costs as well as the
operations and maintenance requirements while meeting the project operational reliability
goals. The results of the trade studies will be the bases for establishing the design
approach for the preliminary design activity in the nuclear area.

The RWTS includes Systems to handle solid, liquid, and gaseous radioactive waste
streams. Sections 5.1.5.1. through 5.1.5.3 provide bdef descriptions of studies which will be
performed in the Preliminary Design Phase.

5.7.5.7 L/quid Radwaste System Design Activities

The radiation source term identification will be used for characterizing the APT liquid
radioactive waste to be treated and managed. Radwaste System process selection will
depend on the source terms and the effluent release requirements developed in accordance
with the SRS Waste Management Plan developed for APT. Shielding calculations will be
performed for segregating and shielding System components. Existing liquid Radwaste
processing facilities at SRS will be evaluated for potential use in treating APT radioactive
liquid wastes. Methods of transporting liquid radioactive wastes to suitable SRS facilities
will also be evaluated. Means for minimizing waste for the tiquid Radwaste System will be
assessed including the potential to recycle and reuse liquid wastes.

‘3
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5.7.5.2 Gaseous Radwaste System Design Activities

The gaseous Radwaste source term identification wilI be used for characterizing the APT
gaseous radioactive waste to be treated and discharged. Process selection will depend on
the source terms and effluent release requirements. A study will be performed which will
consider the use of a Charcoal Delay System instead of the present three-tank concept for
holdup prior to release. Shielding calculations will be performed for segregating and
shielding the System components based on ALARA principles. Calculations will be
performed to estimate the dose to an individual at the site boundary as a function of delay
time of the waste gas.

5.1.5.3 Solid Radwaste System Design Activities

Source term identification willbe provided for characterizing spent resin filter media and
other solid waste to be treated and managed. A study will be performed which will establish
which waste forms are acceptable to store and which must be disposed of. The study will
also review the potential for using existing SRS solidification Systems. In addition methods
of transpofiing unsolidified waste to the facilities will be evaluated.

5.7.5.4 Preliminary Design Work Package

The preliminary design work packages for Nuclear are presented in Table 5-15. This Table
describes the work products and activities that are performed under WBS 1.11.06. The
required level of detail for each work item is also described in this Table.

5.2 Tritlum Production Engineering

5.2.1 Accelerator (WBS 1.06)

The Accelerator section of the APT is comprised of a chain of different structures that
accelerate a proton beam of a su~cient current to an appropriate energy, then transport
and expand the beam onto the Targe~Blanket, to meet the tritium production requirement of
APT. The Accelerator consists of the following components or Systems:

● Low Energy (LE) LINAC
. High Energy (HE) LINAC
. High Energy Beam Transpod (HEBT) and the Beam Expander
. RF Power
. Auxiliary and cryogenic Beam Diagnostics
. l&C Systems
. Miscellaneous LiNAC Support Systems.

The Low Energy LINAC is comprised of the following:

. Injector

. Radio Frequency Quadruple (RFQ)

. Coupled-cavity drift tube LINAC (CCDTL)

. Coupled-cavity LINAC (CCL)

. LE LINAC lntedank Sections.

l%e HE LlbJAC is comprised of the Cryomodules and HE LINAC inteflank Sections.
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5.2.7.1 Preliminary Design Scope

The Accelerator scope for prelimina~ design will include developing the preliminary SDDS$
preliminary Installation Drawings and defining the interface points to support development of
the General Arrangement Drawings.

The preliminary design tasks for the Accelerator will be to develop and integrate the
preliminary designs of the Accelerator Subsystems. Top-level requirements will be
reviewed and flowed down to the Subsystems. Interface points between the various
Accelerator Subsystems and between the Accelerator and the T/B, BOP and ICS will be
defined and coordinated. Preliminary commissioning and operating plans and integrated
schedules and costs will be generated. The appropriate design reviews wili be presented.
Top-level requirements and interfaces will be reviewed to determine performance,
reliability/availability, safety, interfaces to B(OPand other APT System requirements as well
as applicable SRS, DOE, industry and government regulations. Flow down of these to the
Accelerator Subsystems will be coordinated. Appropriate sections of the FDD and SDDS
will be updated periodically. The updates will ensure requirements are completed and
maintained current and the design descriptions are updated as designs evolve. The
Preliminary Installation Drawings, showing the arrangement of the technical equipment, will
be developed to support the development c)fthe General Arrangement drawings for the
tunnels and the klystron gallery. They will be updated as the designs of the Accelerator
technical equipment evolve.

5.2.1.2 Preliminary Design Product Description

The SDDS will be used as a basis for design. Sections 1 and 2 will be completed. The
SDDS area sound basis from which to begin design. However, as the Accelerator design
progresses the documents will be modified to maintain the current information.

The Installation Drawings will be generated and maintained up-to-date with the design
evolution and refinements. These drawings will provide the BOP with critical design
requirement information concerning the technical equipment that will be required for the
tunnel and gallery designs.

5.2.1.3 Preliminary Des!gn Work Package

The preliminary design work packages for Ithe Accelerator are presented in Table 5-19.
This Table describes the work products and activities that are performed under WBS 1.06.
The required level of detail for each work item is also described in this Table.

5.2.2 Target/Blanket (WBS 1.07)

The Target/Blanket System consists of the Target/Blanket Assembly, the associated heat
removal systems, and the beamstop systems. The primary function of the Target/Blanket
Assembly is to convert a high energy proton beam into a neutron source, in order to
produce tritium from He-3 feedstock. The TargeWlanket heat removal systems are used to
cool the TargetiBlanket Assembly during normal operation and following beam shutdown. A
cavity flood system is also available to provide emergency cooling following certain low-
frequency design basis accidents. The beamstop systems are used during commissioning
and for beam tune-up. The heat removal systems include polishing systems to maintain
proper coolant chemistry.
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5.2.2.1 Preliminary Design Scope and Products

The following activities will be performed during the preliminary design phase:

Preliminary systems level design and interface requirements will be developed and
incorporated into the APT Facility Design Description Document.

A preliminary Targeti13!anket System Design Description document will be prepared.

Preliminary general arrangement drawings will be prepared.

Areas for technology development will be identified and Design Data Needs (DDNs) will be
prepared. Test p!ans to accomplish Ihe DDNs will be reviewed and approved. A
Target/Blanket System Summary Test Plan will be prepared.

A prototype manufacturing test plan will be prepared. Manufacture of prototypes will be
initiated.

An operability and maintainability report will be prepared.

Input will be prepared to support the Environmental Impact Statement and Preliminary
Safety Analysis Report.

Preliminary design packages, including design calculations, systems level analyses, trade
studies, design drawings, and equipment lists, will be prepared for the Target/Blanket
Assembly modules heat removal systems, beamstop systems, coolant polishing systems,

instrumentation and control systems and target module handling machines.

Preliminary activation analyses and shielding requirements will be developed.

5.2.2.2 Preliminary Design Work Package

Examples of Preliminary Design Work Packages are shown in the following Tables 5-20,5-
21, and 5-22 for 3 of the 9 major systems in the TargeM3!anket Systems. They are for the
Target/B!anket System (WBS 1.07.01 ), The Cavity Vessel Systems (WBS 1.07.02), and the
Heat Removal Systems (WBS 1.07.04). These Tables describe the work products and
activities that are performed under WBS 1.07. The required level of detail for each work
item is also described in these Tables.

5.2.3 Tritium Separation Facility (WBS 1.09)

The principal function of the Tritium Separation Facility (TSF) is to separate the high-purity
tritium product from the 3t-fe-blanket gas. Secondary functions of the TSF include
processing waste streams to recover tritium, to recover and puriv 9He for reuse and to
remove radionuclides (except tritium) to levels that allow controlled release of the waste gas
streams through the plant stacks. The TSF is composed of seven systems:

● Tritium Extraction Svstem

The Tritium Extraction System separates the tritium and hydrogen produced in the blanket
from the ‘He.

. Isotope Separation Svstem

The isotope Separation System separates the hydrogen isotopes into the high-purity tritium
product and a stream of stackable protium.
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● Waste Gas Tritium Cleanup Svstem

The Waste Gas Tritium Cleanup System removes tritium, 3He and radionuclides from waste ‘J
gas streams prior to disposal.

. Process Confinement Svstem

The Process Confinement System provides secondary confinement for all processes
containing tritium.

. Analytical Laboratory Svstem

The Analytical Laboratory System analyzes the process streams to control processes and
to account for tritium.

● Tritium Stora~e Svstem

The Tritium Storage System provides a storage capacity for tritium extracted in the TSF.

● 3He SURPIVSvstem

The ‘He Supply System provides clean 3He to the b!anket from fresh 3He and from 3He
recovered and purified from waste gas streams.

5.2.3.1 The TSF System Design

The design of TSF Systems will be driven by requirements from the FDD. The top-level
~ requirementswill be translated into requirements for the TSF System designs and the

requirements documented in the SDDS for the seven TSF Systems. The SDDS will contain
or reference all design information relative lo the subject system. 7

Much of the technology used in the TSF has been developed and used in currently
J

operating tritium facilities. This existing technology will be the basis for the processes used
in the TSF. However, emerging tritium processing technologies have and are continuously
being identified which afford the opportunity to design and build a TSF for APT which is
safer, has less environmental impact and is less expensive to build and operate. l%ese
technologies are being tested for use in TSF in parallel with the APT Engineering
Development and Demonstration Program (ED&D). When tests are complete, the
technology to be used in carrying out specific TSF functions will be selected. The selections
will be based on the results of the ED&D Program and on trade studies which will have
considered a wide range of technical, safety, environmental and cost factors.

Much of the TSF processing equipment is placed in glove boxes located in both the T/B and

TSF Buildings. The glove boxes prevent release of tritium to the working areas or to the
environment. Process Systems in the TSF will enable this tritium and the 3f-feto be
recovered for reuse. It is planned that the lProcess Systems will be procured with the glove
boxes already installed. This pre-installaticm will shift assembly work from the field to the
factory and thereby reduce assembly costs and facilitate installing the process equipment in
the TSF building. Accordingly, procurement specifications will contain drawings and
specifications for the glove boxes, specifications for process components, PtUD diagrams
for the process and requirements and Preliminary Installation drawings for the equipment to
be included within the glove boxes. Various procurement strategies are planned for
specialized equipment. In many cases specialized tritium process components will be buitt-
to BREUGA drawings and supplied to the Glove Box System vendor for installation. The
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vendor will supply the glove box, install the equipment at his factory and produce as-built
drawings for the equipment and glove boxes.

At the beginning of the design, the requirements for each system will be defined and
documented in Section 1 of the applicable SDD with a System Description in Section 2.
The TSF System document trees and a detailed design schedule will be prepared.

Additionally, during the preliminary design, work will be concentrated on preparing PFDs
and preliminary P&lDs. When completed, these products will quantify the TSF external and
internal process interfaces and will enable some equipment to be sized. Equipment (parts),
valve and instrument lists will be compiled from the P8+IDs. Preliminary arrangement
drawings for the TSF and TSF Systems will be prepared. Design and trade studies will be
conducted as necessary to support these activities. Priority willbe given to systems which
are in the T/B Building which is scheduled to be completed earlier in the project than the
TSF Building.

5.2.3.2 Preliminary Design Work Package

The preliminary design work packages for the TSF are presented in Table 5-23. This Table
describes the work products and activities that are performed under WBS 1.09. The
required level of detail for each work item is also described in this Table.
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6 Final Design Package

During the Final Design Phase, a series of clocuments such as drawings, calculations, trade
studies and others will be developed which Wiil fully define the APT project sufficiently to
allow for construction and procurement to begin. All equipment will be identified and located
in their respective building locations. All major process equipment will be designed and
detailed onto manufacturing drawings. ,The design of the Electrical Distribution System will

be complete. All buildings will be analyzed and specific reinforcement included.

All of this information is part of the Final Design Package, which is the major deliverable for
the Final Design Phase. The Final Design Package may not be completed at a single point
in time. For example, the final design specification and drawings to SUPPOrt the acquisition
of equipment will be issued to support the acquisition schedule. Similarly, final
specifications and drawings to support the various construction contracts will be issued to
support he construction schedule.

This Section describes the work flow path of the major contributors of the final design and
identifies in general terms the primary constituents of the Final Design Package.

6.1 Balance of Plant

6.1.1 Civil Structural Design

6.7.7.1 Request and Receive Final Design Information and Loads

The complete and final design information (,CFDI)will be obtained from all disciplines and
vendors. The CFDI will include loads and climensions of equipment (including maintenance
clearances and removal requirements). The cFDl will be used to verify and adjust the GA
spatial and load requirements established in the preliminary design phase.

Structural shielding requirements will be verified and finalized by nuclear engineering.

Estimates will not be accepted at this time. If the CFDI is not available, reliably
conservative, yet reasonable loads and/or spatial requirements will be utilized for the
development of final design products.

The size and location of all penetrations willl be finalized.

6.1.1.2 Perfiorrn Final Cahdations

1. Finalize and execute all computer models.

2. Finalize all load combinations and perfcxm analyses for all load combinations.

3. Perform final structural design of concrete or steel members.

4. Provide revised dimensions for 3-D PDS computer model.
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6.7.7.3 Perform Foundation Design

1.

2.

3.

4.

Review structural design output for loads applied to the foundation (soil) subgrade.

Determine the adequacy of foundation materials/conditions based on the Geotechnical
Design Criteria Report.

When foundation loads exceed the design criteria, Project Geotechnical personnel will
assist in developing and evaluating design alternatives or modifications such as soil
improvements, caissons, pilings or others.

Calculations and alternatives/modification drawings willbe prepared for the changed
foundation design.

6.7.1.4 Final Design Drawings

1.

2.

3.

4.

5.

6.

Construction drawings will be developed based on final analyses/design.

Excavation and Erosion Control Drawings will be prepared.

Based on the GA drawings, detailed design/construction drawings will be developed for
architectural, structural steel and concrete.

The drawings will include floor plans for each level, building interior and exterior
elevations, sections, schedules and details.

Concrete drawings will include reinforcement details which are sufficient for a contractor
to use to prepare bar bending schedules.

Placement drawings will comply with PC-2 and PC-3 seismic requirements.

6.1.1.5 Develop Specifications

Specifications will be developed for each aspect of the architectural, civil and structural
design. These specifications wiil adhere to FDD and related design criteria and accepted
industry codes and standards.

6.7.1.6 Final Facility Design Description

Appropriate sections of the FDD document will be completed to reflect the Final Design.

6.7.7.7 Review and Approval

All documents, calculations, drawings, specifications and other documents will be submitted
for Peer Review prior to the documents being issued for bid andlor construction.

6.1.7.8 Final Design Work Package

The Work Flow Diagram for Civil Structural is presented in Figure 6-1. The steps leading to
the completion of the Final Design Package are depicted in this Figure.
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The final design work packages for Civi\ Structural are presented in Table 6-1 through Table
6-3. These Tables describe the work products and activities that are performed under WBS
~.05.01 -1.05.08. The required level of detail for each work item is also described in these
Tables.

6.1.2 Mechanical

The final design phase will start with SDD Sections 1 a 2 being baselined to reflect all
design changes developed during the preliminary design, and PalD’s released to the level
of detail identified in Section 4 of this DEP. ‘The GAs wili be finalized and provided as input
to the building model. All equipment, piping and or ductwork will be routed in the model and
final GA and mechanical installation drawings will be issued for construction

The deliverables for final mechanical design are

. Baselined SDD Sections 1 & 2

. Final GA drawings issued

. Final PtllDs issued

. Final Mechanical installation drawings issued (Note: These drawings may not include
vendor information since the procurement process will not be complete for much
equipment during the final design)

. Final equipment, valves, lines and other lists issued

. Final versions of associated drawings such as fire zones, radiation zones, equipment lay
down areas and others issued.

6.1.2.1 Final Design Work Package

The Work Flow Diagram for Mechanical is presented in figure 6-2. The steps leading to the
completion of the Final Design Package are depicted in this Figure.

The final design work packages for I’vlechanical are presented in Table 6-4 through Table 6-
8. These Tables describe the work products and activities that are performed under WBS
1.11.00, 1.11.02, 1.11.05, 1.11.07 and 1.11.08. The required level of detail for each work
item is also described in these Tables.

6.1.3 Electrical Activities

The work scope for the electrical discipline for the final design phase will include preparing
all documents and associated engineering tasks to supPort the detailed design and
procurement activities for systems and facilities. These include, but are not limited to,
completing relevant SDD and FDD sections,, detailed design drawings for the procurement
issue status, preparing and finalizing the prc}curement specifications, issuing the
specifications for bid to the prospective vendors, receiving the bids and performing bid
evaluations to select the successful vendor(s). The engineering effort for continuing the
procurement process, supporting construction, preparing installation details in support Of
construction and supporting engineering during the test and operation phases is not
included in this work scope.

lhe final design deliverable products will be developed by using state-of-the-art electronic
design software that allows repeat activities to be automated and which thereby improves
the final accuracy of the final produot.
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6.7.3.1 Final Electrical Design Product Description

During the final design phase, engineering effork will be concentrated on integrating all the
plant system final design information pertinent to generating the electrical documents. The
preliminary design documents will be revised and updated as necessary to depict the final
design status. Since the final products for each of the technical areas will follow the same
format they are identified below by document category.

6.7.3.2 Final Design Work Package

The Work Flow Diagram for Electrical is presented in Figure 6-3 through Figure 6-6. The
steps leading to the completion of the Final Design Package are depicted in these Figures.

The final design work packages for Electrical are presented in Table 6-9 through Table 6-
12. These Tables describes the work products and activities that are performed under WBS
1.11.01. The required level of detail for each work item is also described in these Tables.

6.1.4 Instrumentation and Controlsllntegrated Control Systems

6.1.4.1 Final instrumentation and Controls and Integrated Control System
Design Scope

The l&C scope for final design will include preparing all documents and related efforts to
support design and procurement activities for systems in the final design phase. These
include, but are not limited to the completed relevant SDD Sections and appendices, design
documents, procurement requisitions, P&lDs and bid analyses which are ready for
purchase. All documents and related efforts to SUpport construction, installation, testing and
calibration activities will be completed in the engineering construction support phase.

Preliminary designs will be reviewed and integrated. FIOWof information from the ED&D
programs into th= ICS design will be coordina~ed. Interface control documents between
Systems and other Systems will be generated. Appropriate sections of the FDD will be
updated and the SDDS reviewed periodically to maintain the design description current
during the final design phase. The ICS operational scenarios will be reviewed, system
limitations will be determined and the design will be reviewed for potential failures or

Ics

abnormal operations with recovery sequences developed. The GA drawings of the ICS
technical equipment within the plant will be generated and maintained current as the
designs evolve and are finalized. Documents and information will be coordinated for the
consistency and completeness necessafy to procure, fabficate, assemble and test the ICS
at the SRS. Global ICS software requirements will be developed and the flow down into
specific system documents will be coordinated.

6.7.4.2 Final Design Work Package

The Work Flow Diagram for l&CKS is presented in figure 6-7 through Figure 6-8. The
steps leading to the completion of the Final Design package are depicted in these Figures.

The final design work packages for l&C are presented in Table 6-13 through Table 6-14.
These Tables describes the work products and activities that are performed under WBS
1.11.03-1.11.04. The required ievel of detail for each work item is a!so described in these
Tables.
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6.1.5 Nuclear >
u

The Final (detail) Design will include information to support procurement and construction.
During Final Design all physical drawings (piping, cable tray, conduit runs, HVAC runs) will
be prepared. In addition all supports will be designed, analyzed, and interference checking
will be performed. Procurement Specifications will be prepared, long Jead items identified
and potential vendors qualified. Final Design will be prepared in accordance with the project
schedule. The design process will continue through the procurement, construction,
equipment installation, and startup phases.

Operational scenarios including normal operations, upset conditions, and design basis
accidents will be studied and their impact on the RWTS system and component designs
assessed and incorporated. The designs will be documented in specifications and
drawings, and the documentation will be collected in the SDD. The SDD wiJl be maintained
throughout the design process. After the designs are complete and the procurement
packages prepared, the SDD will be updated to their final form and the RWTS design will be
complete.

The deliverables for final design of the RWTS are as follows:

● SDD sections 1 & 2 baselined
. General arrangement drawings issued as revision O
● Flow diagrams issued as revision O
● P&lDs issued as revision O
● Piping drawings issued as revision O
● Duct layout drawings issued as revision 0
● Mechanical installation drawings issued as revision O J

● Final equipment, valve, line, etc. lists issued as revision O
● Calculations

Associated drawings such as tire zone, radii~tion zone, equipment laydown, etc.

6.1.5.1 Final Design Work Packagre

The Work Flow Diagram for Nuclear is presented in Figure 6-9. The steps leading to the
completion of the Final Design Package are depicted in this Figure.

The final design work packages for Nuclear are presented in Table 6-15. This Table
describes the work products and activities tf~at are performed under WBS 1.11.06. The
required level of detail for each work item is also described in this Table.

6.2 Tritium Production Engineering

6.2.1 Accelerator

6.2.7.7 Accelerator Final Design !$cope

The Accelerator scope for final design will include developing all documentation necessa~
to procure and fabricate the Accelerator Subsystems. Final documentation necessary for
installing and starting up the Accelerator will be prepared.

d
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The final design tasks of the Accelerator will lead to subsequent developing and integrating
the final designs into the Accelerator Subsystems. Top-level requirements will be finalized
and flowed down to the Subsystems. Interfaces between the various Accelerator
Subsystems and between the Accelerator and T/B, BOP and ICS will be coordinated and
finalized. Final commissioning and operational plans, integrated schedules and costs for
fabrication, installation and start up will be generated. Appropriate final design reviews will
be completed. Pertinent Sections of the FDD and SDDS will be updated to reflect the final

requirements and design. The Installation Drawings showing the arrangement of the
technical equipment will be updated to reflect the final design of the Accelerator technical
equipment and to support the development of the final General Arrangement drawings.
Documents and information will be developed and coordinated for the consistency and
completeness necessary to procure, fabricate, assemble and start up the Accelerator at
SRS.

6.2.1.2 Final Design Products

The final design products from the Accelerator scope of work include:

. Issue as Rev Ocomplete SDDS including all Sections and Appendices.

. Issue as Rev Ofinal Installation Drawings

. Issue as Rev Oall documentation appropriate and necessary for fabricating, installing
and starting-up of the Accelerator.

. Issue as Rev Oappropriate ready-for-issue bid packages.

6.2.1.3 Final Des!gn Work Package

The Work Flow Diagram for the Accelerator is presented in Figure 6-10. The steps leading
to the completion of the Final Design Package are depicted in this Figure.

The final design work packages for Nuclear are presented in Table 6-19. This Table
describes the work products and activities that are performed under W8S 1.06. The
required level of detail for each work item is also described in this Table.

6.2.2 Target/Blanket

6.2.2.7 TargeffBlanket Overv;ew

The TargeUBlanket System consists of the Target/Blanket Assembly, the associated heat
removal systems, and the beamstop systems. The primary function of the Target/Blanket
Assembly is to convert a high energy proton beam into a neutron source, in order to
produce tritium from fie-3 feedstock. The TargetiBlanket heat removai systems are used to
COOIthe TargetlBlanket Assembly during the normal operation and following beam
shutdown. A cavity flood system is also available to provide emergency cooling following
certain low-frequency design basis accidents. The beamstop systems are used during
commissioning and for beam tune-up. The heat removal systems include polishing systems
to maintain proper coolant chemistty.
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6.2.2.2 Final Design Scope and Products
Design work p!anned and initiated during the preliminaw design phase wiil be completed:

Systems level design and interface requirements, systems design descriptions, and general
arrangement drawings will be finalized.

Status and final reports for prototype manuf~acture and testing will be prepared.

Final design packages will be issued.

Vendor qualification requirements will be prepared, design specifications will be prepared for
vendors, and vendors will be selected to complete the design of cetiain components and
systems.

Examples of final Design products are shown in the following Table 6-16,6-17, and 6-18
for 3 of the 9 major systems in the TargeUBlanket Systems. They are for the Target/Blanket
System (WBS 1.07.01), The Cavity Vessel !System (WBS 1.07.02), and the Heat Removal
Systems (WBS 1.07.04).

6.2.2.3 Final Design Work Package

The systems compressing the Target/Blanket Assembly Work FIOWDiagram is presented in
Figure 6-11, parallels the design logic for the mechanical systems shown in Figure 6-2.

The final design work packages for T/B are presented in Table 6-20. These Tables
describes the work products and activities that are performed under WBS 1.07. The
required level of detail for each work item is a!so described in these Tables.

6.2.3 Tritium Separation Facility

During final design, the PFD and P&lDs will be completed and the Installation Drawings for
the TSF Systems will be finished.

Operational scenarios including normal operations, upset conditions and design basis
accidents will be studied. The impact of sulch conditions on the TSF System and its
component designs will be assessed and incorporated.

As EDfLD results become available, process technologies will be selected and process
equipment designed. The designs will be documented in specifications and drawings and
the documentation will be collected in the appropriate SDDS.

As the design progresses, the BOP Interfaces will be defined in drawings and other
documents on a schedule which is compatible with the requirements of the BOP Systems.

As required, potential vendors will be contacted and TSF requirements discussed and
compared to the industrial capabilities. From this industry information, decisions on the final
procurement strategy Willbe developed. A:sthe component and system designs are
completed, procurement specifications structured to produce competitive vendor responses
will be prepared.

The SDD will be maintained throughout the design process. After the designs are complete
and the procurement packages prepared, the SODS will be updated to their final form and
the TSF design will be complete.
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6.2.3.1 Final Design Work Package

The Work Flow Diagram for the TSF is presented in Figure 6-12. The steps leading to the
completion of the Final Design Package are depicted in this Figure.

The final design work packages for the TSF are presented in Table 6-21. This Table
describes the work products and activities that are performed under WBS 1.09. The
required level of detail for each work item is also described in this Table.
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7 Technical Baseline Management

7.1 Configuration Managemenlf

The Configuration Management Plan (CMP) establishes the requirements and
responsibilities of a configuration management program by which approved technical
baselines are identified, controlled, documented and verified. The Plan is intended to
ensure the APT Plant physical configuration is properly reflected and documented. This
includes structures, systems and components. The Plan also provides the basis for correct
interface, both physical and functional. The process will be applied in a selective, graded
manner based on the health, safeb, environmental and programmatic levels of importance
of the systems, components and other products.

The APT Configuration Management Plan defines the requirements for an integrated
process that will provide the following:

●

●

●

●

●

Identification - Identifying and documenting the technical baseline, including the
physical and functional characteristics of structures, systems, components, computer
software and other project products.

Document Control - Identifying and controlling the documents which define the
technical baseline, including providing rcwtine and change distribution, storing and
safekeeping.

Technical Chanqe Control - Providing a systematic method of managing proposed
changes to the approved technical baseline and ensuring the changes are correctly
identified, reviewed, evaluated for impact, documented, implemented and closed out.

Data Management - Establishing the system for recording, statusing and disseminating
the project documentation including providing status reports of current configuration,
technical documentation and other baselined products. The System also includes
describing all proposed and approved changes to baselined products throughout the life
cycle of the item.

Verification - Verifying the configuration conforms to the technical baseline, that all
approved changes have been properly incorporated into the baseline, that the as-built
configuration conforms to the baseline, and that the elements of the CM Program are in

accordance with approved plans and procedures.

7.2 Des!gn Verit7cation

Design Verification Reviews will be performed during the review and approval process for
Technical Baseline documents. Such reviews are also required periodically to support key
design decisions.

Design verification is a planned process for substantiating the adequacy of design in
support of intended uses. All analytical methods, systems, structures, assemblies,
components, fue~s,processes, and design characteristics are subject to some degree of
verification. The nature and extent of the verification depends on the impofiance of the item
to public safety, defense in depth, or worker safety; similarity to other proven designs;
sophistication within the state-of-the-am degree of standardization; and design complexity.

‘“4
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The design of items that are identified as crifical to performance, could risk the health and
safety of the public, or could endanger workers must be verified to a preapproved plan.

The design may be verified by eithec

a)

b)

c)

d)

Reviewing and evacuating the draft design documents and calculations individually or as
a package of functional or system-related word documents and drawings which may be
issued or released or released or still in the draft stage. (See Note 1.)

Confirming the mathematical basis of the design by alternate techniques. (See Note 1.)

Arranging to operate or test an approved prototype, model, or sample item. (See Notes
1 and 2.)

A practical combination of the above methods.

Note 1: In the case of SC or SS classified systems, components, structures, processes,
etc., design verification must be objectively performed by technically qualified
individuals who were independent of the design or calculation work that is, they
did not originate, direct, supervise, or significantly contribute to the design or the
design calculations.

Note 2: A DV&S Project maybe applicable.

7.3 Project Reviews

As identified in the CMP, the APT Project must perform consistency assessments. There
must be consistency betieen the physical plant requirements as specified in the baseline
requirements of the FDD and subordinate SDDS as well as the physical plant as defined in
the baseline design documentation. Both types of reviews are intended to ascertain
whether the system of controls is appropriate to ensure the Plant is being d@gned and will

be built to meet established requirements.

7.3.1 Design Authority Technical Reviews

The DATRs are performed on all Technical Baseline documents, both at initial approval and
on the review and approval of amendments or superseding documents. The DATR is to be
performed by the Design AuthoriV or irs documented designate. The DATR includes
review foc

. Technical accuracy and completeness based on the scope of the document being
reviewed.

. Collateral impact against approved or pending Technical Baseline documents.

. Compliance to FDDs and SDDS section 1 and 2.

In situations of revised design or performance requkmenk, the DATR includes a collateral
impact review. This ensures all Technical Baseline documents affected by added, deleted
and/or modified requirements are reviewed. subsequent impacts resulting from the change
are initiated and tracked to approval. Periodic reviews, coordinated by the Design Authority,
are scheduled to provide verification of complete and accurate design documentation in the
Technical Baseline. These reviews are typically in support of key decisions and other
milestones authorized by the PDO.
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7.3.2 Technical Work Group and Peer Reviews

Technical Work Groups can be chartered by the Design Authority to provide a
comprehensive review af technical completeness, accuracy, and appropriate application of
technology in key areas. Technical Work Groups can be included in the formal
interdisciplinary review (iDR) process for proposed new Technical Baseline documents and
for proposed revisions in accordance with the Group Charter. Comments submitted by
these Work Groups receive a formal respoiqse and disposition @the Design Authority or its
designee priorto the new or revised document being approved and/or released.

The Engineering function may also establish Technical Work Groups for specific key areas.
The comments from these Groups must also receive formal response and disposition.
Similarly, the Engineering function may request a peer IDR at specific stages of the design
effort. This type review should include interface functions and systems.

7.3.3 Review Focus

The depth and intensity of each review will be commensurate with the importance the
subject being addressed with respect to project success. Greater attention will be directed
to those areas that are:

. Critical to technical performance

. Safety related

. Major cost drivers

. Complex, in design, operation or maintainability

. Deviations from past designs or established practice

. On the schedule critical path

. Experiencing technical difficulties

Independent calculations or verifications Will be performed to ttie extent practical for areas
being assessed. In addition to the technical, cost and schedule aspects, the P&FD will be
reviewed extensively for M&O adequacy. A series of reviews by a multi-departmental team
is planned. The team will be directed by an APT Project team member experienced in

O&M.

7.3.4 Reviewer Selection

The reviews will be performed by senior professionals who maintain a high level of technical
or managerial expe~se. The reviewers will typically be selected from organizations
maintaining geographic and/or administrative independence from the organization
performing the design effort. Unbiased review is thereby possible.

7.3.5 Review Timing

Schedules for the reviews will be identified early in the P&FD phase of design. Each design
must be at a point in its evolution so that adequate information is developed and ready to be
reviewed.
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8 Staffing

8.1 Project Staffing

Burns and Roe Enterprises, Inc. and General Atomics will staff the APT Project in a manner

to meet the P&FD requirements of the project schedule for construction. Figure 8-1

disPlaYs the current anticipated stafing. This project sta~n9 meets currentlY identified DOE
bu~g;t estimates for the next two yea~s. Specific staffing requirementswill be identified
after the total integrated project schedule is developed and the schedule for producing
deliverables to support construction is finalized.

APT Project - P&FD Staffing
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Figure 8-1, APT Project - P&FD Staffing

8.2 Location of Work Force

At present, it is expected the APT P&FD work will be performed in four locations:

. Los Alamos, New Mexim

● Savannah River Site and Aiken, South Carolina

● Oradell, New Jersey

● La Jolla, California

The first two locations correspond to where the bulk of the BRE1/GA project work on the
APT will be performed. The BOP and facilities and structures work will, for the most part,
be performed in the Savannah ~ver Site area, the area where the APT Facility will
ultimately be constructed. Work on development and final design of the Accelerator and
T/B Systems will be performed in the Los Alamos area. This work area for the accelerator
and targetlblanket is selected based on its proximity to the LANL professional staff, most of
whom are closely associated with the APT Project and who are most familiar with the
design concepts now being developed. At present, no decision has been made as to where
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the bulk of the tritium separation work will occur, but is now assumed to be performed in the
Los Alamos area.

The Oradell, NJ and La Jolla, CA locations correspond to the home o~ces of Burns and
Roe Enterprises, Inc. and General Atomics respectively. The resources in these offices will
be used to perform work that is not specifically associated with SRS, LANL or the actual
hardware development efforts on the project. For example, the non-critical Structures of the

APT project may be designed at the BREI home office. Similarly, technical sections of
procurement specifications may be prepared in Oradell. A significant segment of the
software development for controlling the Accelerator and T/B Systems may be performed in
the GA La Jolla office. Figure 8-2 depicts the current estimated project staffing by location
and year for the duration of the PtlFD Phases.
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Figure 8-2, APT Project - P&FD Staffing by Work Location

8.3 Work Petiormance Locatkms

Appendix C identifies the specific locations where work will be pefiormed for each WBS
Level 2 area for each year in the current P&FD Schedule. These locations may change as
the total integrated project schedule is completed and the resulting P&FD Schedule is

modified.
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Facility/Syatern

Temporary Construction
Facllltles

Preliminary Site Layxmt

Geotechnioai
investigation

Calculations

Tabie 5-1, Preliminary Design Work Package - Piant Site & Yardwork

Plant Site & Yardwork

Prepare constructiondrawingsfor
preliminarysite work and facilitiesto
be used durtngconstruction.

Prepare preliminarysite layout
drawings, detak and sections.

Award contractpackage for site
geotechnical investigation,Phase 2.
Anaiyze data and prepare
Geotechnical Report.

Perform prelimina~ calculationsas
needed to supportGeotechnical
Report and as requiredfor temporary
constructionsitework.

WBS

Adjustmentswill be
incorporated,as
required,based on
ProjectSite detail
changes.

Prepare drawings and constructionbid packages for site clearing,
grubbing,excavation, grading and drainage, sedimentation
control,etc. to support initialsite preparation.

Prepare drawingsand constructionbid packages for tempora~
constructionroads, offices, parking, iaydown areas, and
temporaryConstructionutilities,such as water, sanitary,
electricity,temporary fencirxj. etc.

Preliminarysite layout drawingswill include all buildings,
slruclures,facilities, roads, parking lots, railroads, fencing, site
utilities,etc. Additionally,sectionsand details will be incfudedas
necessaryfor preffminarydesign.

Award a contractfor soil borings,sampling and laboratory and
field testing. This work is necessary to determine site
geotechnicaldesign parameters and oritetia, such as bearing
capacity and settlement.

Generally, detaiied or final calculationswill not be performed
duringthis phase of preliminarylayout and design. Computer
graphicsoftware will be utilizedfor site layout and will be used to
verify/checkdimensionalvalues. Occasional preliminary
calculationswiii be performedto verify design/spaoe allocations,
as required.

Any special, preliminarycalculationswiil be performed as needed
to supportthe design effort.
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Faciiity/Sy5tem:

General Arrangements
(GAs)

Caicuiettons

Faciiity Design
Description (FDD)

3-D Model Input

c
Table 5-2, Preliminary Design Work Package - Target/Blanket and Accelerator

Target/Bianket and Accelerator

Prepare General Arrangement
backgrounddrawings,pians, sections
and deteiis.

Develop preliminaryComputerrnodei
of buiidingor structure.

Perform preliminarycalculationsin
preparationfor Finai Ceicuiations.

Review/evaluate computermodel
based on prelimina~ output.

Modify FDD.

Deveiop preliminary3-D computer
rnodeifor the buiiding.

WBS

Inputchanges fromail
parties.

Obtain agreements
from all partiesreiated
to physicai
dimensions,

Agreementsfrom ali
partiesinvolvedin the
building/structure
design is required
priorto fuli
commitmentto the
Finai caiouiations.

inputfrom aii other
parties.

Based on inputfrom
ali other parties.

1.05.02 and 1.05.03

Prepare preliminarydesign drawings of each buildingor facilityto
be used by ali disciplinesas backgrounddrawings for deteiiing
structural,architectural,equipment, electrical and pipingtayouts.

These drawingswiii be the basis for the preliminarystructural
analyses, constructiondetaiis of the buiiding,and 3-D modei
envelope.

Develop the computermodel(s) that will be required to perform
the structuralanaiyses needed for the design of the
building/structure.

Structuraldesign criteriawili be prepared along with preliminary
structuralcomputermodels. Lead sheets will define design
criteria,codes and standards, load combinationsand design
conditions.

Preliminarycomputermodelswill be developed and seismic
designwill be evaluated at a basic ievel. Preliminarycomputer
calculationswiii be performed in order (o verify the integrityand
correctnessof the modei. Finai execution computer calculations
(i.e., Final Caics.) wiii not be performedduring the Preliminary
Phese.

Review computerstructuralanaiyses and verify adequacy of the
modei.

Performan editoriaiupdate of the FDD in order to reflect changes
which have occurredduringthe preliminarydesign.

Develop the preliminary3-D computer model enveiope as a tooi
that wili be used by other disciplinesto inputequipment,
maintenance, pipingand electricalspace
aiiocaiionsheauiremenisvvitldnthe bujiding.
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Table 5-3, Preliminary Design Work Packages - Suppoti Buildings& Structures

Facillty/Systern

General Arrangements
(GAs)

Facility Design
Description (FDD)

3-D Model Input

SUpport Buiidings & Structures

Prepare General Arrangement
backgrounddrawings,plans, sections
and details.

Develop preliminaryComputer model
of buildingor structure.

Perform preliminarycalculationsin
preparationfor Final Calculations.

Review/evaluate computermodel
based on preiiminaryloutput.

Modify FDD.

Deveiop preliminary3-D computer
model for the building.

WBS

Inputchanges from all
parties.

Obtain agreements
related to physical
dimensions,

Agreementsfrom all
parties involvedin the
building/structure
design is required
priorto full
commitmentto the
Final calculations.

Input fmm all other
parties.

Based on inputtkom
all other parties.

1.05..04,.05,.06,.07,.08

Prepare preliminarydesign drawings of each buildingor facility to
be used by all disciplinesas background drawings for detailing
structural,architectural,equipment, electrical and pipinglayouts.

The drawingswill be the basis for preliminarystructuralanalyses,
constructiondetails of the building,and 3-D model envelope.

Develop the computermodel(s) that will be required to perform
the structuralanalyses needed for the design of the
buiiding/stnrcture.

Structuraldesign criteriawill be prepared and preliminary
structuralcomputer models. Define codes & standards, load
combinationsand design conditions.

Preiiminaiy computermodels will be developed and seismic
design will be evaluated at a basic level. Preliminary computer
calculationswill be performedin order to verify the integrityand
COWeCfnQSSof the model, Final calculationswill not be
performedduringthe Preliminary Design Phase.

Review computerstructuralanalyses and verify the adequacy of
the model.

Perform an editorialupdate of the Ft2D in order to reftectchanges
which have occurred duringthe preliminarydesign.

Develop the preliminary3-D computer model envelope as a tool
that will be used by other disciplinesto input equipment,
maintenance, pipingand electrical space
allocationelrequirementawithin the buiiding.

.

m Rev. 1 [ Design ~ ‘ion Plan .



Table 54, Preliminary Design Work Packages - GeneraI Specifications

Facility/SyStern General Specifications WBS 1.11.00

Procurement
Specifications

ProcurementSpecificationsfor all
mechanical equipment,piping,
valves, packaged skids, etc..

Data sheets for the Procurement Specificationswill be prepared
duringfinal design. This aotivltyalso oovers bid review during
final design

APT-PPO-(JO05, Rev. 1 A-5 Design Execution Plan



Table 5-5, Preliminary Design Work Packages - Heat Removal Systems

FacllityKystem:

Prooess Flow Diagram

P&lDs

Calculations

SDD

General Arrangement
Drawings

Heat Removal Systems

A drawing used to identifykey
process parameters at various points
in the systems, such as temperature,
pressure, flow, etc.)

Includes equipmentand schematic
flow paths includingline and valve
classifications,sizes and process
information. Used to develop
preliminaryline lists,valve tists,etc.

Preliminaryequipmentand piping
sizing calculations. Used for space
allocation.

PreliminaryPressure Drop
UiCLulaiiWW

Modify Secttons 1 and 2 as required.

Locate all sized equipmentand allow
for pipe mutfng.

WBS

.

Primaryand
Secondary heat foads
and cooling
requirements.

1.11.02

Wtll be developed for heat rejection systems only. Necessary to
supportequipmentsizing. Will pre~de oomple~on of the
system P&lD

WIII use existingP&lDs developed in Conceptual Design as a
startingpoint. Drawingswill be modified to reflect changes to
Conceptual Design developed prior to and during Preliminary
Design. Both l&C and Electricalprovide input to the P&lDs is the
form of processcontrolinformationand equipment control
information

Requires all heating and coolingloads in order to identify
equipment, pipe and coding tower s)zes

Used to develop pipe size and properties (wall thickness,

Add any new functionalrequirements, applicable codes and
standards and specificdesign criteria that have been identified
priorto and during PreliminaryDesign (examples include, but are
not limitedto, numberof pumps, valves, heat exchangers, type of
equipment,etc.) and has not already been incfuded as part of
conceptualdesign

Building3-D modei developed by CSA. Mechanical group
identifiesspace requirements, then locates specific equipment
including O&M envelop and approximates pipe muting space
allocation.

I

.

- “V”’ Design
‘C

tion Plan .

I



t

Faciiity/Systern

P&lDs

Calculations

SDD

Generai Arrangement
Drawings

Tabie 5-6, Preliminary Design Work Packages - Misc. Support Systems

Misc. Suppoti Systems WBS f.11.05

Preiiminatypipe pressuredrop I I Used to deveiop pipe size.
calculations

ModifySections 1 and 2 as required. Add any new functionalrequirements,applicable codes and
standardsand specificdesigricriteria that have been identified
priorto and during PreliminaryDesign (exampies inciude, but are
not limitedto, numberof pumps, tanks, type of equipment, etc.)

I I andhas not already been includedaspartofconceptuai design.

Locate aii sized equipment and aliow Buiiding3-D model developed by CSA. Mechanical group

for pipe muting. identifiesspace requirements,then locates specific equipment
inciuding O&M envelop and approximates pipe routingspace

I I
allocation.

APT-PPO-0005, Rev. 1 A-7 Design Execution PIan



Table 5-7, Preliminary Design Work Packages - BOP Water Treatment Systems

P&lDs

Calculations

General Arrangement
Drawings

BOP Water Treatment Systems

Includes equipmentand schematic
flow paths includingequipment and
pipe, sizes and process information.
Used to develop preliminaryline tista,
valve lists,etc.

Preliminaryequipmentand pipe
sizing calculations. Used for spaoe
allocation.

Preliminarypipe pressure drop
calculations

Modii Sections 1 and 2 as required.

Locate all sized equipmentand allow
for pipe routing.

WBS 1.11.07

. Requires all in-house treated water requirements in order to
identifypackaged equipment and pipe sizes.

I Used to develop pipe size.

Add any new functionalrequirements,applicable codes and
standardsand specific design criteria that have been identified
priorto and during PreliminaryDesign (examples include, but are
.—..,,.,_ -!. -. .—L-. -~ -------- 4. . ..L..4..-A # firs.ii man! ale \no[ umiteu[0, numwr UI PUIIIP, LCIIIIWIY18UWI=WUIp\IIU~,., -.u.,
and has not already been includedas part of conceptual design.

Building3-D model developed by CSA. Mechanical group
identifiesspace requirements, then locates specffic equipment
Including O&M envelop and approximates pipe routingspace
allocation.

.
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Table 5-S, Preliminary Design Work Packages - HVAC Systems

Facility/System:

P&lDs and Flow
Diagrams

Calculations

SDD

General Arrangement
Drawings

HVAC Systems WBS

Includesequipmentand schematic
flow paths includingduct and damper
classifications,sizes and process
Information. Used to develop
preliminaryduct lists,damper lists,
etc.

Preliminaryequipmentand duct I .
sizing calculations(space allocation).

Preliminaryduct pressuredrop
calculations II
Modify Sectfons 1 and 2 as required.

Locate all sized equipmentand allow
for duct muting.

1,11.08

WIII use existingP&lDs developed in Conceptual Design as a
startingpoint. Drawingswill be modifiedto reflect changes to
Conceptual Design developed priorto and during Preliminary
Design. Both l&C and Electrical provideinput to the P&lDs is the
form of processcontrolinformationand equipment control
information.

Requires all heating and coolingloads in order to identify
equipment,duct and coolingtower sizes.

Used to develop duct size.

Add any new functionalrequirements,applicable codes and
standardsand specificdesign criteriathat have been identified
priorto and duringPreliminaryDesign (examples include, but are
not limitedto, number of fans, coolers, dampers, type of
equipment,etc.) and has not already been included as part of
conceptualdesign.

Buildina3-D model develor)edby CSA. Mechanical group
identifiesspace requirements,then locates specific equipment
including 08tM envelop and approximates duct routingspace
allocation.

.
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Table 5-9, Balance of Plant Electrical System Design - Temporary Construction Power Distribution

1. Temporary Construction Power Distribution: WBS 1.11.01

Draft System Design
Document [SDD]:
Update to Prelim.
status

Trade Studies

Construction Power
Load Ust

Construction Power
One Una Diagram

In selected technical areas, trade Studies Review the Final CDR design and
are conductedto evaluate design options develop potentialoptionsin the technical
and determine approachto render areas where cost cuttingopportunities
optimumdesign. may be apparent.

Prcnridesconcise listingof the power
demands, inctudingload characterfstica
and locations,to be fed from the
Temporary ConstructionPower source.

This document defines the power
distributionscheme includingoff-site
power Interface with Utility,distribution
component ratingsand ofrcuitprotection
requirements.

ConstructionGroupand APT System
Leads to compile load requirementsdata
for systems under their cognizance.

Completionof tiie preihmirmy
ConstructionPower Load List,Trade
Studies to optimize designapproach, and
the related eiactrfcalsystems calculations

Sheet 1 of 2

Review the draft SDD to assure that all the necessary
criteria for the constructionpower design work is
included,add the missingrequirements and
codrdstandards.

Trade Studies will be limitedto those technical topioa
that are likely to reduce the overall system cost
withoutcompromisingthe performance requirements.

preliminaryconstructionpower load listwill identify
the total APT site needs during the site mobilization,
initialconstructionand portionsof startup loads until
the main power distributionis made available.

A fX~i!Rli!?=Pj’ design d M One Line Diagram will
detine the power flow at various distributionvoltages,
system comgmnentsizes, distributionswitchgear
arrangements and the load feeder information.The
documentwill also show the Utility interface details.



Table 5-9 (cont.), Balance of Plant Electrical System c Ign - Temporary Construction Power Distribution

1. Tempora~ Construction Power Distribution: WBS 1.11.01

Construction Power
Substation Layoti
Drawing

System Calculations

Procurement
Specifications

Installation
Speclficatlon

This drawing providesthe physical
layout of the substationinctudingthe
equipment arrangement.

Using approved software,system
analysis is performedto determinethe
componentrequirementsand ensure
the selectionssuppoti-safedesignfor
normal and abnormaloperating
conditions.

This documentdefinesthe component
parameters and functional
characteristicsto allowvendor bid
preparation.

Completionof the preliminaryOne Line
Diagram.

Completionof the preliminaryOne Line
Diagram

Completionof the preliminaryOne Line
Diagram

Completionof the preliminaryOne Line
Diagram

Sheet 2 of 2

The drawingwill include overall substation
componentlayout and the overall dimensional
details to define space allocations,based on
typical equipment sizes.

Perform preliminarycalculationsto support
preparationof the design as well as determining
componentcharacteristicsfor the procurement
specifications.

Prepare a drafl procurementspecification
documentfor each of the major component type
based on the preliminarydesign information.

Prepare a draft installationspecification
document based on the preliminarydesign
Information.

This documentdefines the Construction
Power Substationinstallation
requirementsincludingexpected
performance,functionsand quality
assurance needs.

.

.
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Table 5-10, Balance of Plant Electrical System Design - APT Main Power Distribution

2. APT Main Power Distribution: WBS 1.11.01

Drafl System Design
Document [SDD]:
Update to Preiim.
status

Trade Studies

APT Main Power Load
List

APT Main Power One
Line Diagram

APT Main Power
Protection Reiay
Diagram

As a part of the Final CDR issue, a draft
SDD was deveioped to documentthe
subject system design basis. Update of
this design basis will documentthe
revised system design performance
needs or new code/indusirystandard
requirementsduring prelimdesign phase.

in selected technicaiareas, trade
Studies are conductedto evaiuate design
options and determine approachto
render optimumdesign.

Provides concise iistingof the power
demands, includingioad characteristics
and iocations,to be fed from the APT
Main Power source.

?hk &WrnM! cfefjne$the power
distributionscheme includingoff-site
power interface with Utility,distribution
component ratingsand circuitprotection
requirements.

This document providesthe protection
equipment design detak that assures
maximum distributionavailability,and
protectionof loads and circuitdistribution
componentsagainst electricalfaults.

Sheet 1 of 2

identifyCode/ Standardschanges, or,
design performancechanges post CDR
issue.

Missingcrilerfaidentificationduringdraft
SDD review.

Review the Final CDR design and
develop potentiaioptionsin the
technicai areas where cost cutting
opportunitiesmay be apparent.

APT Facilitiesand APT System Leads to
compile ioad requirementsdata for
systems under their cognizance,

Completionof the preliminaryAPT Main
Power Load List,Trade Studies to
optimize design approach, and the
reiated electricalsystemscalculations

‘timpietion of the preliminaryOne Line
Diagrams, and distributionsystem circuit
co-ordinationstudies.

Review the draft SDD to assure that ali the
necessary criteriafor the APT Main Power
distributiondesign work is included, add the
missingrequirements and cods/standards.

Trade Studies will be iimited to those technicai
topics that are iikeiy to reduce the overali system
cost withoutcompromisingthe performance
requirements.

A preliminary‘APT Main Power Load List’wili
identifythe total APT site power needs during
piant normai and abnormai operating conditions.

A preliminarydesign of the One Lhe Diagram
will define the power flow at various distribution
voitages, system component sizes, distribution
switchgeararrangements and the load feeder
information.The document will also show the
Utiiityinterface detaiis.

This documentwiii define the circuitbreaker and
other distributioncomponent sizing Informationto
supportthe preiiminaIy APT Main Power
distributiondesign.

●
I
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cTable 5-10 (cont.), Balance of Plant Electrical y Lem Design - APT Main Power Distribution

2. APT Main Power Distribution: WE3S1.11.01

APT Main Power
substation Layout
Drawings

S*tern Calculations

Procurement
Specifications

Installation
Speclftcation

These drawingsprovidesthe physical
layout of the primarysubstations
includingthe equipmentarrangement.

Using approved software, system
analysis is performedto determine the
componentrequirementsand ensure the
selectionssupportsafe design for normal
and abnormal operatfngconditions.

This documentdefines the component
parameters and functionalcharacteristics
to allow vendor bid preparation.

This documentdefines the APT Main
Power primarySubstationinstallation
requirementsincludingexpected
performance,functionsand quafity
assurance needs.

Sheet 2 of 2

Completionof the preliminaryOne Lhe
Diagram.

Completionof the preliminaryOne Line
Diagram

Completionof the preliminaryOne Line
Diagram

Completionof the preliminaryOne Line
Diagram

The drawing will include overall substation
componentlayout and the overall dimensional
details to define space allocations, based on
typical equipmentsizes.

Perform preliminarycalculationsto support
preparationof the design as well as determining
componentcharacteristicsfor the procurement
specifications.

Prepare a draft procurementspecification
documentfor each of the major componenttype
based on the preliminarydesign information.

Prepare a draft installationspecificationdocument
baaed on the preliminarydesjgn information.

APT-PPO-0005, Rev. 1 A-13 Design Execution Plan



Table 5-11, Balance of Plant Electrical System Design - Electrical Services to Plant Facilities and Systems

3. Electrical Services to plant Facilities and Systems: WBS 1.11.01, 1.11.02, 1.11.05 AND 1.05.XX

System Electrical
Wiring Diagrams
(EWD)

Communication
Ladder Diagrams

Lighting Plans

Raceway Layout
Drawings

Cable
Interconnection
D}agrame

Cabie/Racewey
Schedules

For each facility,the communication Availabilityof the facilityGenerai
pointsare defined on these documents Arrangement(GA) drawings.

These drawingsshow the lighting Availabilityof the facilityGeneral
distributiontayouthcfuding the ffxture Arrangement(GA) drawings,and
locations. Prelim. lightingcalculations

For each facility,these documents Availabilityof the facilityGenerai
identifythe raceway locations. Arrangement(GA) drawings.

These documentsshow the Overall system design
interconnectiondetails between varfous
power source and associated
subdistrihutionor toadequipment.

This documentidentifiesindividual overail system design
circuitcabling and overei cable
type/tengthinfo.

PreliminaryEWDS will identify the controi I
scheme, conductorrequirements, and
interconnections,however, the termination
details may be missing.

Preliminarycommunicationladder diagrams will
identifythe communicationequipment locations
and interconnections.The termination details
may be missing.

Based on prelimina~ GA, the lightingplans wili
identify the pretim.fixture locations and cfrcuft
assignments.

Preliminary raceway drawings will show the
tentative tray/canduit routingdate based on the
preliminaryequipment iocations.

Preliminary cable interconnectiondiagrams may
not inctucteterminationrfeiaits.

Prelim Cable/raceway schedule reflects the
preliminarysystem design status.

I
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c c
Table 5-12, Balance of Plant Electrical System Design - Electrical Support Systems

c

4. Electrical Support Systems: WBS 1.11.01

[Plant Lighting System; Plant Communication System; Plant Cathodic Protection System, Back-up Power Supply System; UPS Llistr. System; Plant

Grounding & Lightning Protection System, and Plant Access and Security System. ]

Draff System Design
Documents

System
Specifications

System Specific
Calculations

Raceway Layout
Drawings

Cable
Interconnection
Diagrams

System calculations,when required, Availabilityof the facilityGeneral Based on preliminaryGAs, the system
providethe componentsizing basis. Arrangement(GAs) drawings. calculationsprovidethe preliminarycomponent

sizing information

For each facility,these documents Availabilityof the facilityGeneral Preliminaryraceway drawingswill show the
identifythe raceway focations. Arrangement(Gas) drawings. tentative traykonduit routingdate based on the

preliminaryequipment locations.

These documentsshow the Overall system design Preliminarycable interconnectiondiagrams may
interconnectiondetails between vadous not hwfudeterminationdetails.
power source and associated
subdistrfbtilonor ioad equipment.

.

.
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Table 5-13, Preliminary Design Work Packages - Balance of Plant l&C

Facility/System.

P&lDs

SDD

Preliminary Control
System Block Diagram

Preliminary Instrument
Index Format

Preliminary Control
Database Format
Description

Preliminary Software
Requkemants

Balance of Plant l&C

Includes major process
measurements, controlloops,
shutdown philosophy,ICS
connections,and instrumentprocess
identifiers(Le. Pl, Tl, Ll, Fl, etc.).

Modify Sections 1 and 2

Depicts the controlsystem in
simplifiedblockformat.

This documentwill setve to list all
instrumentsand relate them to other
parameters and documents.

Standardizes methodsand format
requirementsfor transferringsensor
and process IntlmnatfonWhom KS.

Outlines expected performance
requirementsand functionality.
Incfudes software CIApfan.

WBS 1.11.03

Will use prelimina~ P&lDs developed similar to Conceptual
Design as a stating point. l&C will not include local process
measurements, inslrumentllooptag numbers, pump/motor
local/remotecontroldetails, detailed control philosophy,alarm
indication,Iocalhemote panel designation, and detdled notes
and references.

,

I Add new functionalrequirements, identify ail applicable codes
and standards, includingspecific design criteria that has not
already been includedas part of conceptual design.

,

I Shows and defines all the significantelements of the control
system includingthe method and type of connectivity. Gives an
overall general view of the controlsystem to allow discussion,
comment and evaluation of overall controlphilosophy.

Shows informationcolumnstaken from the global data base and
several standard report formats to be used. Dummy instrument
+.fic fif fi~nadfi tvnm arMI misted informationwill be added for.“=” w, ~“.. ---- ., r-v - - .- _

examples.
#

Collects sensor and controlrequirements from all plant areas.
I Identifycommonand specificattributes of control system 1/0.
I Preliminaryto, but not fncfuding,controlsystem database
I specification.

Identifyneed and initialperformance requirements for control
sofkvare, machine operating systems and applications purchased
or developed in-house. Preliminaryto final software requirements

I documenktion.

-’Rev’ c Design

c
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Table 5-14, Preliminary Design Work Packages - Plant Wide l&C Systems & Equipment

Facility/SyBtern Plant Wide l&C Systems & WBS
Equipment

P&lDs

SDD

Preliminary Control
Syktem Block Diagram

Preliminary Instrument
Location Plans.

Preliminary Instrument
Index Format

Includes major process
measurements, controlloops,
shutdown philosophy,ICS
connections,and instrumentprocess
identifiers(i.e. such as Pl, Tl, Ll, FL
etc.).

Modify Sections 1 and 2

Depicts the controlsystem in
simptifredblockformat.

Shows in plan the preliminary
locationof the sensora and control
panels.

This documentwill serve to list all
instrumentsand relate them to other
parameters and documents.

WIII use preliminaryP&lDs developed similarto Conceptual
Design as a startingpoint. l&C will not include local process
measurements,instrumenUlooptag numbers, pump/motor
local/remoiecontroldetails, detailed controlphilosophy,alarm
indication,local/remotepanel designation, and detdled notes
and references.

Add new functionalrequirements, identifyall applicable codes
and standards, includingspecific design criteria that has not
already been includedas part of conceptual design

Shows and defines all the significantelements of the control
system includingthe method and type of connectivity. Gives an
overall general view of the controlsystem to allow discussion,
commentand evaluation of overall controlphilosophy.

Uses the GA with preliminarymajor equipment and piping
shown.

Shows informationcolumnstaken from the global data base and
several standard reportformats to be used. Dummy instrument
tags of generictypes and related informationwfll be added for
examples.
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Table 5-15, Preliminary Design Work Packages - Radwaste Systems

Facility/System: Radwaste Systems WBS

SourceTerms
A descriptionofeachwastestream
Includingquantity,chemical
characteristics,andnuclear
characteristtca.

Datacollectedfrom
processsystemdesign
teamsandvendorsand
otheraooeleratora.

A studytoevaluatevariousalternatives
DesignDevelopmentStudy

I A drawingused to Identifykeyprocess I .
ProcessFlow Diagram parametersat variouspointsinthe

systems,suohas temperature,pressure,
flow,etc.)

1 I
Includesequipmentandschematicflow

P&iDe pathslncJudinglineandvalvs
classifications,sizesand process
Information.Usedtodevsfopprefjmlnary
linelists,valvelists,etc.

I
P@@ne~ ~=~iprnen!andpipingsizing

Calculations calculations.Usedforapaceallocation. I

PreliminaryPressureDropCalculations.
Prefimfnaryshieldingcaloufafionso

I 1
ModifySeotfone1 and2 se required. I

SOD

Looatealleked equfprnantandallowfor
GeneraiArrangement piperouting.

Drawings

SourceTermIdentificationforeachwastestreambasedonnormal
operationandoccasionaloccurrence=quantity-flowrale(gpm} total
dissolvedsolids-chemicalconcentration(ppm@ndissolvedsolids-particte
size (microns]nuclearcharacteristics-isotopeconcentration(rdgm).

Design DevelopmentStudieswillbe prepared to evaluatevarfouspmceas
alternativesandtheselectionofprocessingequipment.

WIII be developedforliquid,gaseous, and solid radwaste systems.
Necessarytosupportequipmentsizing. Willprecadeoompletlonofthe
systemP&ID.

WilluseexistingP&lDsdevelopedInConceptualDesignas a starting
point.DrawingswIIIbe modifiedtoreflectchangestoConceptualDesign
developedpriorto and duringPreliminaryDesign. Both l&C and
ElectricalprovideInputto the P&lDs in theformofprocesscontroland
equipmentcontrolinformation.

Requiresallheatingand ooofingloadsinordertoidentifyequipmentand
pipesizes.

Usedtodeveloppipesizeandproperties(wallthickness,matedal,00,
stc.). Usedtodevelopshieldwallthicknessesandlocateequipmentto
facilitatemaintenanceandenhancerediologiosiprotection.

Addanynewfunctionalrequirements,applicablecodes,standardsand
specificdesigncriteriathathavebeenidentifiedpriortoandduring
PreliminaryDesign(examplesinofude,butare notfimkedto,numberof
pumps,valves,heatexchangem,typeof equipment,etc.)andhaanot
alreadybeenIncfudadaspartofconceptualdesign,

Building3-DmodeldevelopedbyCSA. Mechanicalgroupidentifiesspaoe
requirements,thenlocatesspeoificequipmentincludingO&Menvelop
andappmximateepiperoutingspaceallocation.

,
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Facility/System:

Table 5-16, Preliminary Design Work Packages - Target/Blanket System

Target/Blanket System WBS 1.07.01

Used to select configuration,material, lnii;a~esprelirndesign phase with ba~c engineering informationto
Trade study Report and manufacturingprocess. select the major features of systerrdcomponentdesign. Necessary

to supportequipmentsizing.

Includesequipmentand schematicflow Will use existingP&lDs developed in Conceptual Design as a
P&lDs paths includingline and valve startingpoint. Drawingswill be modifiedto reflect changes to

classifications,sizes and process ConceptualDesign developed priorto and during Preliminary
hformation. Used to develop prelimina~ Design. Both l&C and Electrical provideinput to the P&iD’s is the
line lists,valve lists,etc. form of processcontrolinformationand equipment control

information

Preliminaryequipmentand pipingsizing . Requires all heating and coolingloads in order to identifyequipment
Calculations calculations. Used for spaca allocation. and manifoldsizes. Required coolantflow rates and dynamic

responseused in systems and stress analyses.

PreliminaryPressure Drop Calculations Used to develop manifoldsize and properties(wall Wickness,
material, 00, etc.)

Modffi Sections 1 and 2 as required. Add any new functionalrequirements,applicable codes and
SDD standardsand specificdesign criteriathat have been identifiedprior

to and duringPreliminaryand has not already been includedas part
of conceptualdesign

Locate all equipment,show coolantpipa Develop 3-D model to identifyspace requirements, then locates

General Arrangement routing,structuralsupportlocations. specificequipmentincluding O&M envelop and approximates pipe

Drawings routingspace allocation.

Needed for FOAK equipment to assure Best to complete before finafdesign starts to assure successful

Prototype Mfg and Test that equipment can be manufactured, operationof componentsin system.

Repoti and will meet O&M requirements

.

.
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Table 5-17, PreiiminaW Design Work Packages - Cavity Vessel System

Facillty/System:

hde study Report

Process Flow Diagram

P&lDs

Calculations

SDD

General Arrangement
Drawings

Prototype Mfg and Test

Cavity Vessel System

Used to select configuration,material,
and manufacturingprocess.

A drawing used to identifykey process
parameters at various pointain the
systems, such as temperature, pressure,
flow, etc.)

Includes equipmentand schematic flow
paths includingline and valve
classifications,sizes and process
information. Used to develop preliminary
line fists,valve fists,etc.

Preliminaryequipment,vessel and
pipingsizing oalwlations to ASME
oriteria

Modify Sections 1 and 2 as required.

Locate all sized components,equipment
and allow for pipe routing.

~
“-’”v”’ u Design

O
tion Plan .

Needed for FOAK equipmentto assure
that equipment can be manufactured,
and will meet O&M requirements

WBS 1.07.02

.

Primaryheat loads,
cooling,pressure,and
Dynamic Loads
requirements.

Initiatesprelimdesign phase with basic engineering informationto
select the major features of systemkomponent design. Neoessary
to supportequipment sizing.

Will be developed for Atmosphere Control system. Necessaiy to
supportequipment sizing. Will precede completionof the system
P&lD

Will use existingP&lDs developed in Conceptual Design as a
startingpoint. Drawingswill be modifiedto reflect changes to
Conceptual Design developed priorto and during Preliminary
Design. Both l&C and Electrical provide input to the P&lD’s is the
formof process controlinformationand equipment control
information

Requiresall heating, coolingand mechanical loads In order to
identifyequipment, vessel, and pipe sizes

Add any new functionalrequirements, applicable codes and
standardsand specific design criteria that have been identified prior
to and during Preliminary Design and has not already been included
as part of conceptual design

Developing3-D model to identifyspace requirements, then locates
specificequipment including O&M envelop and approximates pipe
routingspace allocation.

Prototypingonly applies to the design of Fluid flow jumpers and
specialized remote handlingequipment

.



Facility/System:

Tmde study Report

Process Flow Diagram

P&lDs

Calculations

SDD

Generai Arrangement
Drawings

r
Table 5-18, Preliminary Design Work Packages - Heat Removal Systems

Heat Removai Systems

Used to select configurationthat meets
both safety and norrnaioperation
requirements.

A drawing used to identimkey process
parameters at various pointsin the
systems, suohas temperature, pressure,
flow, etc.)

includes equipmentand schematicflow
paths includingiine and valve
classifications,sizes and process
information. Used to develop preliminary
iine fists,vaive iists, etc.

Preliminaryequipmentand pipingsizing
calculations. Used for space allocation.

Preiimina~ system pressurepressure
drop calculations

Modifj Seotions 1 and 2 as required.

Looate ali sized equipmentand ailow for
pipe routing.

WBS

.

Heat loads and cooling
requirementsfromTarget
and blanketsystems.

1.07.04

initiatesprelimdesign phase with basic engineering informationto
select the major features of system/componentdesign. Necessary
to determine iayout of system.

Will be developed for heat rejectionsystems only. Necassay to
supportequipmentsizing. Wiii precede completionof the system
P&iD

Will use existingP&lDs developed in Conceptual Design as a
startingpoint. Drawingswill be modifiedto reflect changes to
Conceptual Design developed priorto and during Preliminary
Design. Both l&C and Electrical provide inputto the P&lD’s is the
formof processcontroiinformationand equipment control
information

Requires all healing and cooling requirementsfrom target, blankets,
Reflectors,window, and cavityflood system.

Used to deveiop pipe size and properties(waii thickness, materfai,
OD, etc.)

Add any new functionalrequirements,applicable codes and
standardsand specificdesign criteriathat have been identified prior
to and during PreliminaryDesign (examples include, but are not
limitedto, number of pumps,valves, heat exchangers, type of
equipment,etc.) and has not aiready been inciuded as part of
~nceptuai design

Develop 3-D modei to identifyspace requirements, then iocales
specificequipmentincluding O&M enveiop and approximates pipe
tiuting spaoe allocation.
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Facillty/Syatern

Process Flow Diagram

P&lDs

Calculations

Preliminary Equipment
Drawings/Specification

SDDS

Generai Arrangement
Drawings

Tabie 5-19, Preliminary Design Work Packages - Accelerator

Accelerator WBS 1.06

A drawing used to identifykey . WIii be developed for applicable Linac subsystems. Necessary
process parameters at various pointa to supportequipment sizing. WIli precede campietion of the
In the systems, such as temperature, system P&lD
pressure, flow, etc.)

Includesequipmentand schematic in the PreliminaryDesign, P&iDs wiil show process connectivity,
flow paths incfudingiine and vaive major equipment, major valves, principaicontroi ioopswhere
classifications,sizes and process applicable. Equipmentand iine sizing wiii not be compiete.
information. Used to deveiop
preliminaryline iists,vaive iists,etc.

Trade-off talcs for techniceiequip. Equipmentsizing and weights, heat ioads, and eiectrfcai ioads
design selections preliminaryequip. wiii be preliminary.
design and sizing caics. Used to size
pipingand prepare equip. arrgmts.

1 1
SfMcific4tinnsfor common Lfnac I Equipmentdrawingsor specificationswili be not be complele, but
technical equipmentsuch as valves, I I deveioped sufficientlyto provide necessary preliminary design
pumps, vacuum instrument informationto the other APT systems
preiiminatydrawingsor specifications I I
for specialized equipment. I I

Mod~ Sections 1 and 2 as required. Add any new functionalrequirements, applicable codes and
standardsand specific design criieria that have been identified
subsequentto the Conceptual Design Report. Update system
design descriptionsappropriatelyto describe the Preliminary
refinementsfrom that of the Conceptual Design.

Locate ali sized technicaiequipment Preliminarytechnicai equipment and pipingiayouts in the Linac

and aiiow for coding and cryogenic tunnei and gaiie~ services required in the tunnel and galiery wiii

pipe routing. be includedon generai arrangement drawings appropriate for
preliminarydefinitionof buiidingfloor spafx%buiiding height wiii

I I be inciuded.
1 I
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Table 5-20, Preliminary Design Work Packages - Target/Blanket System

Facility/System Target/Blanket System

Trade study Report

P&lDs

Calculations

SDD

General Arrangement
Drawings

Prototype Mfg and Test
Report

WBS 1.07.01

Used to select configuration,material,
and manufacturingprocess.

Includes equipmentand schematicffow
paths includingline and valve
classifications,sizes and process
information. Used to develop preliminary
line lists,valve lists,etc.

Preliminaryequipmentand pipingsizing
calculations. Used for space allocation.

PreliminaryPressure Drop Calculations

Mod@ Secttons 1 and 2 as required.

Locate all equipment,show coolantpipe
routing,structuralsupportlocations.

Needed for FOAK equipmentto assure
that equipmentcan be manufactured,
and will meet O&M requirements

.

Initiatesprelimdesign phase with basic engineering informationto
select the major features of systernkomponent design. Necessary
to supportequipmentsizing.

WN use existingP&lDs developed in Conceptual Design as a
startingpoint. Drawingswill be modifiedto reflect changes to
ConceptualDesign developed priorto and during Preliminary
Design. Both l&C and Electricalprovide inputto the P&lD’s is the
form of processcontrolinformationand equipment control
information

Requires all heating and cooiingloads in order to identifyequipment
and manifoldsizes. Required coolant flow rates and dynamic
responseused in systems and stress analyses.

Used to develop manifoldsize and properties (wall thickness,
material, OD, etc.)

Add any new functionalrequirements,applicable codes and
standardsand specificdesign criteria that have been identified prior
to and duringPreliminaryand has not already been inctudedas patt
of conceptualdesign

Develop 3-D model to identifyspace requirements, then locates
specificequipmentincluding O&M envelop and approximates pipe
routingspace allocation.

Best to complete before final design starts to assure successful
operationof componentsin system.

APT-PPO-0005, Rev. 1 A-23 Design Execution Plan
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Table 5-21, Preliminary Design Work Packages - Cavity Vessel System

Facility/System

Trade study Report

Process Flow Diagram

P&lDs

Calculations

SDD

General Arrangement
Drawhtgs

Prototype Mfg and Test

A drawing used to identifykey process
parameters at various pointsin the
systems, such as temperature, pressure,
flow, etc.)

Includes equipment and schematicflow
paths includingline and vaive
classifications,sizes and process
information. Used to develop preliminary
line lists,valve lists,etc.

Preliminaryequipment,vessel and
pipingsizing calculationsto ASME
criteria

Mod@ Sections 1 and 2 as required.

Locate all sized components,equipment
and allow for pipe routing.

Needed for FOAK equipmentto assure
that h can be manufactured,and will
meet O&M requirements

.

Primary heat loads,
cooling,pressure,and
i3ynarnicLOd ieq’~.

1.07.02

Initiatesprelimdesign phase with basic engineering informationto
select the major features of systernkomponent design. Necessary
to supportequipmentsizing.

WIII be developed for Atmosphere Controi system. Necessa~ to
supportequipment sizing. Will precede completionof the system
P&lD

Wiil use existingP&iDs deveioped in Conceptual Design as a
startingpoint. Drawingswill be modified to reflect changes to
Conceptual Design developed priorto and during Preliminary
Design. Both i&C and Electrical provide input to the P&lD’s is the
formof processcontrolinformationand equipment control
information

Requires ail heating, cooiingand mechanical loads in order to
identifyequipment,vessel, and pipe sizes

Add any new functionalrequirements, applicable codes and
standards and specificdesign criteria that have been identified prior
to and duringPreliminaryDesign and has not already been Included
as part of conceptualdesign

Developing3-D model to identifyspace requirements, then locates
specificequipmentinciuding O&M envelop and approximates pipe
routingspace altooation.

Prototypingoniy applies to the design of Fluid flow jumpers and
specialized remote handlingequipment

T “’”’” Design
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Facility/System

t-

Tabie 5-22, Preliminary Design Work Packages - Heat Removal Systems

Heat Removai Systems W BS 1.07.04

Trade study Report

Process Flow Diagram

P&lDs

Calculations

SOD

Generai Arrangement
Drawings

Used to seiect configurationthat meets
both safety and normai operation
requirements.

A drawing used to identifykey process
parameters at various pointsin the
systems, such as temperature, pressure,
flow, etc.)

includesequipmentand schematicflow
paths includingline and vaive
ciassifkations, sizes and process
information. Used to develop preliminary
iine iists,vaive iists,etc.

Preliminaryequipment and pipingsizing
calculations. Used for space aiiooation.

Preliminarysystem pressure pressure
drop oelcuiations

ModifySections 1 and 2 as required.

Locate ali sized equipmentand aiiowfor
pipe routing.

seiect the major features of systernkomponent deign. Necessary
to determine iayoutof system.

. WIli be developed for heat rejectionsystems oniy. Necessa~ to
support equipment sizing. Wiil precede completionof the system
P&iD

Use existingP&iDs developed in Conceptual Design as a starting
point. Drawingswili be modifiedto reflect changes to Conceptual
Design developed priorto and during Preliminary Design. Both i&C
and Eiectricaiprovide inputto the P&lD’s is the form of process
controiand equipmentconlroi information

Heat loads & cooiing Requiresall heating and coolingrequirementsfrom target, blankets,
requirementsfrom Reflectors,window, and oevityflood system.
Target/blanketsystems.

Used to deveiop pipe size and properties(wail thickness,material,
OD, etc.)

Add any new functionalrequirements,applicable codes and
standardsand speoificdesign criteria identifiedpriorto/during
Preliminav Design and has not already been included as part of
conceptualdesign

Deveiop 3-D modei to identifyspace requirements, then iocates
specificequipmentinciuding O&M enveiop and approximates pipe

I routingspace aiio@ion.
I

.

.

I
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Table 5-23, Preliminary Design Work Packages - Tritium Separation Faciiity

Faciiity/Systern Tritium Separation Faciiity WE3S

Presentsprocessmass and energy
ProcessFlow Diagmm balances. Used to Identifykey process

parametersat variouspointsin the
systems, suchas temperature,press.
flow,stream composition,etc.

Presentsequipmentandschematicflow
P&lDs paths includingline and valve

classificationsand sizes, processand
controlinfo. Used to deveioppreliminary
line lists,vaivelists,etc.

Trade-offcalculationstoselectprocess
technology,to performpreliminary
equipmentdesignand sizing, Sizingused
to determineequipmentarrangements
and baiancaof piantrequirements.

,

I Specificationsforcommonequipment

~=!~.rn!=o’~w?m~f I suchas valves: tanks:vamurn systems,
Spectflcstlon Instrumentsandprelimina~spedftcattons

forcertainequipment.

Modify SeoWona 1and2 as required.
SDD

I
Locateaiisizedequipmentandaliowfor

GeneralWsngement pipsroutingandothersswhxrerequired
Drawings bytheprocess.

Heatloads,temperature
andpressure
distributions,stream
compositionchanges,
etc. .

Processconnectivity,
processparts,contmt
loopssprocesspart
sizing,etc.

.

Collectsbaeeiinadesign
information

Systemspatial
rsquiraments

1.09

WIii be deveiopedfor ail processsystems except the AnalyticalLab and
theTrftiumStorageSystem.Necessarytosupportequipmentslzlng.
WillprecedecompletionofthesystemP&iD

No P&iDs were preparedfor the ConceptualDesignReport. In the
PreliminaryDesign,P&iDswiilshowprocessconnectivity,major
equipment,majorvalves,principalcontroiloops.Equipmentandiine
sizingandcontrolfunctfonswillnotbe complete.

Equipmentsiztng,haattoads,arrangements,andeleotrfcaltoadswfilbe
preliminary.

Equipmentspecificationswiiinotbe completeandwiilbe limitedto
equipmentnotdefinedbya majorED&Dprograms.

Addanynewtimctionairequirements,applicablecodesandstandards,
andspecificdesigncriteriathathavebeenIdentifiedsubsequentto the
ConceptualDesignReport.Tabiesquantifyingflows,stream
compositions,heatloads,equipmentsizes,etc.wfilbe addedto the
systemdescriptions.

Equipmentandpipinglayou~servicesrequiredintheTSF buildingwiiibe
includedongeneraiarrangementdrawingsappropriateforpreliminary
definitionofbuildingfloorspace,buildingheightwtllbe inctudad.

.
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Appendix B, Description of Final Design Work Packages
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Table 6-1, Final Design Work Package - Yard Work

Facility/System: Yard Work 1.05.01

Drawings

WBS

Drawings needed for bid and
constructionof all final civil electrical
mechanical and environmental yard
elements.

Specificationsrequiredfor bid and
construction

.

Calculations Calculationsfor sizing and geometric
positioningfor ali site eiements

FDD FDD’S will be finalized and become the
recordfor the design.

Drawingsfor the final grading ,road and paving configurationbeiow
and above ground utilitiesinsteiiation,site lighting,and drainage,
fencing and communicationsystems, as required for bid and
construction.

Specificationsfor materiais and installationmethods as needed for
bid and construction.

Calculationsto be a combinationof hand and computer generated as
needed. Finai grading to use Inter graph inroads system.

w ‘e”-’ L Design
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Table 6-2, Final Design Work Packages - T/B, Accelerator & Klystron

Facility/SyStern. T/B, Accelerator & Klystron WBS

hvdngs

Specifications

Calculations

FDD

General Arrangements

(GAs)

Drawingsneeded for bid and
constructionof the T/B building,
AcceleratorTunnel, Injector,Beam stop,
and KlystronGallery

Specificationsrequiredfor bid and
construction

Calculationsas requiredfor all element
sizing. All calculationschecked and
approved.

Final revisionsto FDDS to reflectfinal
design,

Final general arrangementdrawfngs
showingall equipment

Final space, power,and
heat removal,and
shielding requirements
from all patties

Inputfrom Electrical,
Mechanical, Nuclear, l&C
and O&M

Inputfrom all systems.

1.05.02,.03

Drawingsfor the final structure,architecture ,power and lighting,
HVAC, fire protection,plumbingsystems, and Shielding as needed
for bid and construction,includingline lists ,material equipment lists
data sheets, P&lDs, communicationladder diagrams, and one fine
diagrams.

Specificationsfor materialsand installationmethods as needed for
bid and construction.

Calculationsto be a combinationof hand and computer generated as
needed. Calculationsto includecomputer seismic and dynamic
analysis, load and flow losses, settlement, thermal, and NPH
Impacts.

FDDs become record documentdefining the design.

General arrangementdrawingsconsistsof plans and sections as
needed to define the locationof all equipment, equipment sewice
access, and removal spaces for servicing.

*
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Table 6-3, Final Design Work Packages - Support Buildings & Structures

Facility/System: Support Buildings & Structures

Drawings

Specifications

Calculations

FDD

General Arrangements

(GAs)

Drawings needed for bid and
constmctionof the miscellaneous
supportbuildingsand structures.

Specificationsrequiredfor bid and
construction.

Calculationsas requiredfor all element
sizing. All calculationschecked and
approved.

Final revisionsto FDD’S to reflectfinal
design.

Final general arrangement drawings
showingall equipmentin the mechanical
and electrical buildings,TSF, Rad Waste
And demin Water Buildings

WBS 1.05.04,.05,.06,.07,.08

Final space, power,and
heat removal, and
shielding requirements
from all parties

.

Inputfrom Electrical,
. *_-Le.-,=ei &#..-l--MW.XldIWI, I’+UUIUdr,%c
and O&M

Inputfrom all systems.

3rawingsfor the final structure,architecture ,power and lighting,
HVAC, fire protection,plumbingsystems, and shielding as needed
Iorbid and construction,includingline lists ,material equipment lists,
data sheets ,P & Ids ,communicationladder diagrams, and one line
diagrams.

Specificationsfor materialsand installationmethods as needed for
bid and construction.

Calculationsto be a combinationof hand and computer generated as
needed. Calculationsto include computer analysis, load and flow
losses, settlement, thermal, and NPH impacts.

FDDS become record document definingthe design.

GeneraI arrangement drawingsconsistsof plans and sections as
needed to define the locationof all equipment, equipment senke
aooessand removal spaces for servicing.

.
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Table 6-4, Final Design Work Packages - General Specifications

Facility/SyStem: General Specifications WBS

Purchase Requisitions
This documentis a transmittalfrom
Engineeringto Purchasingidentifying
the quantiiy & tag no’s. of required
instrumentationor controlsystem
componentsto be purchasedfrom the
selected vendor.

Database, control, system
and application software
speclflcatfons

Comprehensivedesign descriptionsand
performance/testingrequirementsfor all
APT controlsoftware.

Procurement Specifications
ProcurementSpecificationsfor all
mechanical equipment,piping,valves,
packaged skids,etc..

Vendors will be determined throughappropriate bid format and

Documentsare ready to be includedin bid packages to vendors or to
be passed to primeor subcontractprogrammingstaff.

Data sheets for the ProcurementSpecificationswill ba prepared
duringfinal design. This activityalso covers bid review duringfinal
design

APT-PPO-0005,Rev.1 B-5 Design ExecutionPlan



Table 6-5, Final Design Work Packages - Heat Removal Systems

Facility/System Heat Removal Systems

Prooess Flow Diagram

P&lDs

Calculations

A drawing used to identifykey process
parameters at various pointsin the
systems, such as temperature, pressure,
flow, etc.)

Includes equipmentand schematicflow
paths includingline and valve
classifications,sizes and process
information. Used to develop final line
lists,valve lists,etc.

Final equipmentand pipingsizing
calculations.

Final Pressure Dmp Calculations

General Arrangement
Drawings

Mechanical Installation
Drawings

Ail general arrangementswill be updated
with Rev OP&lD informationand input
providedto the 3D buildingmodel

Mechanical will route all piping}n3D
Model. Electricaland l&C will locate
electrical and l&C equipment

I
for startof final design.

Issued as Rev Ofor start of final design. Contains all information
requiredto prepare final equipment sizing, line sizing and lists. Final
fistswill be issued to supportconstruction.

I
Primaryand Secondary Calculationswill be finalized and put through a formal review and
heat loads and cooling approvalcycle.
requirements.

Calculationswill be finalized and put through a formal review and
approvalcycle.

The SDf2 w!!!be issued with all se@on completed

Building3-D model developed by CSA. Mechanical group identifies
space requirements,then locates specificequipment including O&M
envelop and pipe routingspace allocation.

I
I Mechanical installationdrawingswill be issued as Rev Oto support

construction. Informationnot available from vendor drawing review
will be issued at a later date under a ConstructionSupport work
package.

.
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Facility/SyStem:

P&lDs

Calculations

SDD

General Arrangement
Drawings

Mechanical Installation
Drawings

Table 6-6, Finai Design Work Packages - Misc. Support Systems

Misc. Support Systems WBS 1.11.05

includes equipmentand schematicflow Issued as Rev Ofor start of final design. Contains all information
paths includingequipmentand pipe, requiredto prepare final equipmentsizing, fine sizing and lists. Finai
sizes and processinformation. Used to iistswili be issued to supportconstmction.
deveiop final line lists,valve lists,etc.

Preliminaryequipmentand duct sizing . Calculationswili be finalized and put througha formai review and
calculations.. approvalcycle.

Finai pipe pressuredrop calculations Calculationswili be finalized and put througha formai review and
approvalcycle.

Issue aii sectionsof the SDD The SDD will be issuedwith aii sections compieted.

All general arrangementswill be updated Building3-D model developed by CSA. Mechanical group identifies
with Rev OP&lD informationand input space requirements,then locates specificequipment including O&M
providedto the #d buildingmodel envelop and approximatespipe routingspace allocation.

Mechanical wili route all pipingin 3D Mechanical installationdrawingswill be issued as Rev Oto support
Model. Electrfcaiand l&C wili iocate construction. informationnot available from vendor drawing review
eiectrfcaiand i&C equipment will be issued at a iater date under a ConstructionSupport work

package.
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Table 6-7, Final Design Work Packages - BOP Water Treatment Systems

Faciiity/S@em: BOP Water Treatment Systems WBS

I

—

P&lDs

Calculations

Includes equipmentand schematicflow
paths includingequipmentand pipe,
sizes and processinformation. Used to
develop final line fists,valve lists,etc. I

Final equipment and pipe sizing .
calculations.

Final pipe pressuredrop calculations

SDD

General Arrangement
Drawings

fssue aff sactfonsof the SDD

All general arrangementswill be updated
with Rev OP&lD informationand input
providedto the 3D buildingmodel

I

Mechanical will route all pipingh 3D

Mechanical Installation Model. Electricaland l&C will locate

Drawings electrical and l&C equipment

I I

1.11.07

Issued as Rev Ofor start of final design. Contains ail information
requiredto prepare final equipment sizing, line sizing and lists. Final
fistswill be issuedto supportconstruction.

Calculationswill be ffnalized and put through a formaf review and
approvalcycle.

Calculationswill be finafized and put througha formal review and
approvalcycle.

The SDD will be issuedwith all sections completed.

Building3-D model developed by CSA. Mechanical group identifies
space requirements,then focates specific equipment incfuding O&M
envelop and approximates pipe routingspace allocation.

Mechanical installationdrawingswill be issued as Rev Oto support
construction. Informationnot available from vendor drawing review
will be issued at a faterdate under a ConstructionSupport work
package.

-% “V’
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Facility/System:

Calculations

SDD

General Arrangement
Drawings

Mechanical Installation
Drawings

Table 6-6, Final Design Work Packages - HVAC Systems
.

HVAC Systems WBS 1.11.08
.,

Includes equipment and schematicflow Issued as Rev Ofor start ;final design. Contains all information
paths including duct and damper I I required to prepare final equipment sizing, line sizing and lists. Final I
classifications,sizes and process I I fists will be Issued to support construction. I
information. Used to develop final duct
lists,damper lists, etc.

I I I
Final equipmentand duct sizing . Calculationswili be finalized and put through a formal review and
calculations. approvalcycle.

Final duct pressuredmp calculations Calculationswill be finalized and put througha formal review and
approvalcycle.

issue ail sectionsof the SDD I The SDD will be issuedwith ail sections completed. I
Ail general arranges wili be updatedwith Buiiding3-D model developed by CSA. Mechanical group identifies
Rev OP8dD informationand input space requirements,then locates specific equipment inciuding O&M
providedto the 3D buildingmodel. envelop and approximatesduct routingspace allocation.

Mechanical will route all pipingin 3D Mechanical installationdrawingswill be issued as Rev Oto support
Model. Electrfcaiand l&C wiii locate construction. informationnot available from vendor drawing review
electricaland i&C equipment will be issued at a later date under a ConstmctfonSupportwork

package.
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Table 6-9, Balance of Plant Electrical System Design - Temporary Construction Power Distrlbutfon

1. Temporary Construction Power Distribution: WBS 1.11.01

Prelim. System Design
Document [SDD]:
Update to ftnal status

Trade Studies

Construction Power
Load List

Construction Power
One Line Diagram

Construction Power
Protection Relay
Diagmm

Final SDD will document the system design
performance and DOE orders/
ccrde/industry standard requirements during
pretim design phase.

In selected technicalareas, trade Studies
are conductedto evaluate design options
and determine approach to render optimum
design.

Providesconcise listingof the power
demands, includingload characteristicsand
locations,to be fed from the Temporary
ConstructionPower source.

This documentdefines the power
distributionscheme Includingoff-site power
inierface wiiinLMiiy, aisiributioncomponent---- .

ratingsand circuitprotectionrequirements.

This document providesthe protection
equipmentdesign details that assures
maximumdistributionavaiiabiiily,and
protectionof loads and circuitdistribution
componentsagainstelectricalfaults.

Sheet 1 of 2

IdentifyCode/ Standardschanges, or,
designperformancechanges post
preliminarySDD issue.

ConstructionGroup and APT System Leads
to finalize load requirementsdate for
systems under their cognizance.

Completionof the final ConstructionPower
Load List,Trade Studiesto optimize design

--A al.... l..&..J 61*..+d,.atappioad?, 01w uIV ielatuu =IUULIIW1
systemscalculations

Completionof the final One Line Diagrams,
and distributionsystem cfrcuitco-ordination
studies.

Review the preliminary SDD to assure that all the
necessarycriteria for the constructionpower design
work is included,add the missing requirements and
cods/standards. Issue final SDD

No actiiity duringthis phase.

A final constructionpower load listwill identifythe
total APT site needs during the site mobilization,
initialconstructionand portionsof startup loads until
the main power distributionis made available. This
documentwill be the basis of final design.

This documentwill define the circuit breaker and
other distributioncomponent sizing informationto
e..--d the final nnwar AictdhtMnn rh.drm-Uppt . .!!“ ,.. .“. p..”. . .. .. .. . ... . . . . . .. . ..

This documentwill define the circuit breaker and
other distributioncomponent sizing informationto
supportthe final power distributiondesign.

T “v’
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Table 6-9 (cont.), Balance of Plant Electrical System Design - Temporaty Construction Power Distribution

r

1. Temporary Construction Power Distribution: WBS 1.11.01

Construction Power
Substation Layout
Drawing

System Calculations

Procurement
Specifications

Installation
Specification

This drawing provides the physical layout of
the substation incfuding the equipment
arrangement.

Using approved software,system analysis
is performedto determine the component
requirementsand ensure the selections
SUppOrtsafe design for no~al and
abnormal operating conditions.

This documentdefines the component
parameters and functionalcharacteristicsto
alfowvendor bid preparation.

This documentdefines the Construction
Power Substationinstallationrequirements
includingexpected performance,functions
and qualityassurance needs.

Sheet 2 of 2

Completionof the final One Line Diagram.

Completionof the finafOne Line Diagram

Completionof the finafOne Lfne Diagram

Completionof the final One Line Diagram

The drawingwill includeoverall substation
component layout and the overall dimensional
details to define space allocations,based on
selected equipmentsizes.

Perform final calculationsto support preparation of
the design as well as determiningcomponent
characteristicsfor the procurementspecifications.

Prepare a finaf procurementspecificationdocument
for each of the major componenttype based on the
finafdesign information.

Prepare a final installationspecificationdocument
based on the finaf design information.

.

.
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Table 6-10, Balance of Plant Electrical System Design - APT Main Power Distribution

2. APT Main Power Distribution: WBS 1.11.01 Sheet 1 of 2

Pretim. System Design
Document [SDD]:
Update to final status

Trade Studies

APT Main Power Load
List

APT Main Power One
Line Diagram

APT Main Power
Protection Relay
Diagram

performanceand DOE orders/- I design performancechanges post
code/indushystandard requirementsduring I preliminarySDD issue..
preiimdesign phase. ‘1

In selected technicaiareas, trade Studies
are conducted to evaiuate design options
and determine approach to render optimum
design.

Provides concise iistingof the power APT Facilitiesand APT System Leads to
demands, inciudingioad characteristicsand finalize ioad requirementsdata for systems
locations,to be fed from the APT Main under their cognizance.
Power source.

This document defines the power
distribution scheme inciudingoff-site power
interfacewith Utiiity,distributioncomponent
ratingsand ctrcuftprotectionrequirements.

I
I timpletion of the final APT Main Power

Load List, Trade Studies to optimize design
approach, and the related eiectrtcal
systems oelculations

I
This document providesthe protection Completionof the final One Line Diagrams,
equipment design detaiis that assures and distributionsystem circuftco-ordination
maximumdistributionavaiiabiiity,and studies.
protectionof loads and circuitdistribution
componentsagainst electrical faults.

Review the preliminarySDD to assure that ali the
necessary criteria for the construction power design
work is included, add the missing requirements and

cods/standards. Issue final SDD

No activitydurfrrgthis phase.

A finai constructionpower load iistwili identify the
total APT site needs duringthe site mobilization,
iniliai constructionand portionsof startup loads until
the main power distributionis made availabie. This
documentwiii be the basis of final design.

This documentwili define the circuitbreaker and
other distributioncomponent sizing informationto
e..---A Al-afi. ...!. . ... . Ai 4Ah,,IfmnAaai””WPPI Lu1=111lag~we~ UIs.l,Uuuwt,U==lwc,.

This documentwiil define the circuitbreaker and
other distributioncomponent sizing informationto
supportthe final power distributiondesign.

‘1
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Table 6-10 (cont.), Balance of Plant Electrical ystem Design - APT Main Power Distribution

2. APT Main Power Distribution: WBS 1.11.01

APT Main Power
Substation Layout
Drawings

S*tem Calculations

These drawingsprovidethe physicallayout
of the primarysubstationsIncludingthe
equipment arrangement.

Using approved software,system analysis
is performedto determinethe component
requirementsand ensure the selections
supportsafe design for normal and
abnormal operatingconditions.

This documentdefines the component
Procurement parameters and functionalcharacteristicsto
Specifications allow vendor bid preparation.

This document definesthe APT Main
installation Power Substationinstallationrequirements

Speciffcatlon includingexpected performance,functions
and quality assurance needs.

Sheet 2 of 2

Completionof the final One Line Diagram.

Completionof the final One Line Diagram

Completionof the final One Lfne Diagram

Completionof the final One Line Diagram

The drawingwill includeoverall substation
componentlayout and the overall dimensional
deiails to define space allocations,based on
selected equipment sizes.

Performfinal calculationsto support preparation of
the design as well as determining component
characteristfcafor the procurementspecifications.

Prepare a final procurementspecificationdocument
for each of the major componenttype based on the
final design information.

Prepare a final installationspecificationdocument
based on the final design information.
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Table 6-11, Balance of Plant Electrical System Design - Electrical Services to Plant Facilities and Systems

3. Electrical Services to Plant Facilities and Systems: WBS 1.11.01, 1.11.02, 1.11.05 AND 1.05.XX

Lighting Plans

Raceway Laymut
Drawings

Cable Interconnection
Diagrams

Cable/Raceway
Schedules

These drawings show the lighting
diskibutionlayout includingthe fixture
locations.

For each facility, these documentsidentify
the raceway tocations.

These documentsshow the interconnection
details between various powersource and
associated subdistritwtionor ioad
equipment.

This document identifiesindividualcircuit
cabling and overal cable typdlength Info.

Systems Leads to define component
controlrequirements.

Availabilityof the facilityGeneral
Arrangement(GA) drawings.

Availability of the facility General
Arrangement (GA) drawings, and

Preiim. lightingcalculations

Availabilityof the facilityGeneral
An’angement(GA) drawings.

Overall system design

Overall system design

.

Final EWDS will identifythe controlscheme,
conduclor requirements, and interconnections,
includingthe termination details.

Final communicationladder diagrams will identify
the communicationequipment locations and
interconnections,includingthe termination details.

Based on final GAs, the lightingplans will identify
the fixture locationsand circuitassignments.

Final raceway drawings will show the traykonduit
routingdate based on the final equipment locations.

Final cable interconnectiondiagrams will include
terminationdeteh

Final Cable/raceway schedule retlecta the final
system design status.

APT-PP
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c cTable 6-12, Balance of Plant Electrical Sys em Design - Electrical Support Systems
c

4. Electrical Support Systems: WBS 1.11.01

[Plant Lighting System; Plant Communication System; Plant Cathodic Protection System; Back-up Power Supply System; UPS Dlstr. System; Plant Grounding
& Lightning Protection System; and Plant Access and Security System. ]

Final System Design
Documents

System Speclftcations

System Specific
Calculations

Raceway Layout
Drawings

Cable Interconnection
Diagrams

New SDDS need to be prepared for the
electricalsupportsystemsto address the
requireddesign issuesfor completingthe
APT facilitydesign.

For each electricalsupportsystem, an
OWErll specificationwill define the
procurementscope.

System calculations,when required,
providethe componentsizing basis.

For each facility,these documentsidentify
the raceway focations.

These documentsshow the interconnection
details between various power source and
associated subdistrfbutionor load
equipment.

1

Availabilityof the facilityGeneral Final specificationswill outfinethe system supply
Arrangement (GAs) drawfngs. scope.

I
Availabilityof the facilityGeneral Based on final GAs, the system calculationswill
Arrangement (GAs) drawings. providethe componentsizing information

Availabilityof the facilityGeneral Final raceway drawingswill show the tray/conduit
Arrangement (GAs) drawings. routingdata based on the ffnal equipment locations.

Overall system design Final cable interconnectiondiagrams will include
terminationdetails.

I
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Facility/System:

Control System Block
Diagram

Instrument Location Plans

Instrument Index

Logic Diagrams

Speciftcatlons/Dats Shwts

Table 6-13, Final Design Work Packages - Balance of Plant l&C

Balance of Plant i&C WBS

The SDDS will be used as a basis for
design.

Depicts the controlsystem in simplified
blockformat.

Shows in plan the locationand
iaentiiicationof aii tinesensors and
controlpanels and wiring runs.

This document serves to listail
instrumentsand relate them to other
parameters and documents.

These diagrams are a graphical
representationof the discreet logic
necessary for interfocfdngand alarming
controlsystems.

This combinationof documentsdetails all
of the process, material, performance,
and design informationrequiredto
purchase instrumentation,controlsystem
networks, and ICS controlhardware.

1.11.03

The P&iDs will includethe required process parameter
measurements,controlloops, shutdown logic, instrument tag alpha
processparameter indicationand tag number, local process
measurements, local/remote controldetails, detailed Iogickontrol
philosophy,alarm indication,local/remote panel designation, 1/0 IOC
destinationdesignationand detailed notes and references.

All sectionsand appendices will be completed keeping in mind that
as the APT design progressesthis document will grow and maybe
modified. l&C will contributeto sectionsof SDDS for the other
specificpiant systems.

Shows and defines all the all elements of the control system
includingthe method of connectivityand types of devices. Gives an
overallgeneral view of the conlrol system to allow an understanding
of overall system controlphilosophy.

Uses the General Arrangement with equipment and piping shown.

This document includesa list of ail instrumenttags with related
informationtaken from the global database and set up in several
standard report formats.

Itwiilbedevelopedin an electronic mode which can be directly down
loaded to the intended 10C.

All documentsand related effortsto support construction,
installation,testing and calibrationactivitieswill be completed in the
engineeringconstructionsupport phase.(i.e. such as Loop Diagrams,
ScreenGraphics,Instrumentation.InstellatjonDetailsandetc.)

‘-
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Facility/System:

P&lDs

Control Syktem Block
Diagram

Instrument Location Plans.

Logic Diagrams

Specltications/Data Sheets

LoopDiagrams

Mstallatton Details

c
Table 6-14, Final Design Work Packages - Plant Wide l&C Systems & Equipment

Plant Wide l&C Systems & Equipment WBS

A drawing used to identifyall instrument
process parameters measured and the
control philosophy thereof.

The S00s wfil be used as a basis for
design.

Depictsthecontrolsystem in simplified
blockformat.

Locationand identificationof all the
sensors, controlpanels and wiring runs.
This documentserves to listall instruments
and relate them to other parametersand
documents.
Graphical representationof the discreet
logic necessary for interlocking and
alarming control systems.

Detail the process, material, performance,
and design info. requiredto purchase
instr., controlsystems., networks,and ICS
controlhardware.
Calca aid in sizing and selecting
instrumentsin respect to the process
reqmts. Alsoto accountfor instrument
error and drift in safety relaied inst.

Shows the completecontrolloopfrom
sensor to final controlelement.
Identificationis made of electricaland
pneumaticconnectionsand all pertinent
informationneeded to completelytest and
troubleshoot each conlrol loop.
These documentsshow the detailsof
instrumentinstallationincludinghardware
type, size, material, quantftyand tocation
of all offline instruments.

The P&lDs will includeprocess parameter measurements, control
loops,shutdownlogic, instrumenttag alpha process parameter
indication , tag numbers, local process measurements, local/remote
controldetails and panel designation,detailed logic/conlrol
philosophy.alarm indication,1/0 IOC destinationdesignation, and
dctadcdnotes and rclwenccs.
All sectionsand appendiceswill be completed keeping that the SDD
is a livingdocument. l&C will oontrtbuteto sections of SDDS for the
o[her specific plant syslems.

Shows and definesall the all elements of the controlsystem
includingthe methodand type of connectivity. Gives an overall
general view of the conlrol sysiem and controlphilosophy.
Uses the GA with equipment and piping shown.

This documentincludesa listof all instrumenttags with related
informationtaken fromthe global database and set up in several
standard reportformats.
It will be developed in an electronicmode which can be directly down
loaded to the intended IOC.

Instrumentsto be calculatedwould inctudebut not be tfmitedto Head
type level devices or flowmeterssuch as orifice plates, venturfes,
nozzles,weirs,flumesanddifferential.press. level detectors;
modulating conlrol valves; and safety relaled set poink.

Fielbuetechnologyisrapidlytakingforminthedatacommunication
area. A study is now being done to determine its effect on the
compositionof this traditionalinstrumentationdocument.

Inline, into-line,or into-vessel instrumentsare not usually included
except if there is a pneumaticconnectionor ff it Is an unusual
installationsituatton.

I

—
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Table 6-15, Final Design Work Packages - Radwaste Systems

Facility/System.

Source Terms

Design Development Study

Process Flow Diagram

P&lD’s

Calculations

SDD

General Arrangement
Drawings

Mechanical Installation
Drawings

Procurement Spedficatfon

Radwaste Systems WBS

A description of each waste stream
including quantity, chemical
characteristics, and nucfear
characterktics.

A study to evaluate various alternatives

A drawing used to identify key process
parameters at various points in the
systems, such as temperature, pressure,
flow, etc.)

Includes equipment and schematicflow
paths including line and valve
classifications, sizes and process
information. Used to deveiop final line
lists, valve lists, etc.

Finalequipment and piping sizing
calculations.Final Pressure Drop
Calculations. Final shielding
calculations.

Complete Sections 1 and 2.

.

All general arrangementswill be updated
with Rev. O P&lD information and input
provided to the 3D building model.

Mechanical will route all piping in 3D
Model. Electrical and l&C will locate
electrical and l&C equipment.

Specificationwill be prepared to
purchase ail radwaste systems and
equipment from prequatiid vendor.

1.11.06

SourceTerm Identificationfor each waste stream based on normal
operationand occasionaloccurrences:quantity-flowrate (gpm): total
dissolvedsolids-chemicalconcentration(ppm); undissolved solids-
particlesize (microns} nuclear characteristics-isotopeconcentration
(ucilgm).

The resultof the Design Development Studies will be incorporated in
the Flow Diagram and P&lD’s for final design.

Will be deveioped for liquid,gaseous, and solid radwaste systems.
Issued as Rev. Ofor start of final design.

Issued as Rev. Ofor start of finaldesign. Contains ail information
requiredto prepare final equipment sizing, fine sizing and lists. Final
fistswill be issued to supportconstruction.

Calculationswill be finalized and put through a formal review and
approvalcycle.

Final Design (inctudes,but not limitedto, number of pumps, valves,
heat exchangers, and type of process equipment).

Building3-D model developed by CSA. Nuciear identifiesspace
requirements,then locates specific equipment including Oi%M
envelop and approximates pipe routingspace allocation.

Mechanical installationdrawingswill be issued as Rev. Oto support
construction. Informationnot available from vendor drawing review
will be issued at a later date under a ConstructionSupport work
package.

The actual procurementand the hmcwporationof vendor drawtngs
Intothe design will occur duringthe constructionphase.

, 7
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FacNHy/SWtem:

c
Table 6-16, Final Design Work Packages - Target/Blanket Systems

Target/Blanket Systems WBS 1.07.01

P&lDs
Includes equipment and schematic flow Issued as Rev O for start of final design, Contains all information
paths including line and valve required to prepare final equipment sizing, tine sizing and lists. Final
classifications, sizes and process listswill be Issued to supportconstruction.
information. Used to develop final line
lists,valve lists,etc.

Final equipment and piping sizing Final heat loads and Calculations wilj be finalized and put through a formal review and
Calculations calculations. Seismic and Dynamic coolingrequirementsfrom am.wovalcvcle.

] analyses finalized I Targetand blankets. ] -- “

Final Pressure Drop Calculations Calculationswill be finalized and put througha formal review and
approvajcycle.

Issue all Seotionsof the SDD The SDD wiij be issuedwith all section completed
SDD

General Arrangement
Drawings

All general arrangementswill be updated Produce 3-D modej drawing to finalize space requirements, and
with Rev OP&lD informationand input locatesspecificequipment including Oi31Menveiop and pipe routing
providedto the 3D systems modei space allocation.

.

Locate ajl equipmentand pipingin 3D Mechanical installationdrawingswill be issued as Rev Oto support

Mechanical installation Modei. Finaiize focation l&C equipment construction. Informationnot avaijable from vendor drawing review

Drawings will be issuedat a iater date under a ConstructionSupport work
package.
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Faclllty/Systern

Process Flow Diagram

Calculations

SDD

General Arrangement
Drawings

Mechanical Installation
Drawings

Table 6-17, Final Design Work Packages - Cavity Vessel Systems

Cavity Vessel Systems WBS 1.07.02
., ...,...> .

A drawing used to idenlify key process
parameters at various pointsin the
systems, such as temperature, pressure,
flow, etc.)

Includes equipment and schematicflow
paths includingline and valve
classifications,sizes and process
information. Used to develop final line
lists,valve lists, etc.

Final equipment and pipingsizing
calculationsto ASME criteria.

Issue all Seothns of the SDD

.

Final heat loads, cooling,
pressure,and dynamic
loads requirementsfrom
Target and blankets.

WIII be developed for heat rejection systems only. Issued as Rev O
for start of final design.

Issued as Rev Ofor start of final design. Contains all information
requiredto prepare final equipment sizing, line sizing and fists. Final
listswill be issued to supportconstruction.

Caicuiationswill be finalized and put through a formal review and
approval cyole. ASME Design Report will be produced

The SDD wfllbe issuedwfth all seotfoncompleted

All generaf arrangementswill be updated Produce 3-D model drawing to finalize space requirements, and
with Rev OP&lD informationand input locates specificequipment including O&M envelop and pipe routing
provided to the 30 systemsmodel spaoe allocation.

Finalize routingof all pipingin 3D Model Mechanical installationdrawingswill be issued as Rev Oto support
. Electricaland l&C will 100ateelectrical construction. Informationnot available from vendor drawing review
and l&C equipment I 1will be issuedatalaterdateundera CorrstructionSupport work

package.
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Table 6-18, Final Design Work Packages - Heat Removal Systems

FaciIity/Systern Heat Removai Systems WBS

)4 drawing used to identify key process
Process Fiow Diagram parameters at various pointsin the

Isystems,such as temperature, pressure,
flow, etc.) I
includes equipment and schematic flow

P&iDs paths includingiine and valve
classifications,sizes and process
information. Used to develop finai tine
iista, vaive lists, etc.

Finai equipmentand pipingsizing Final heat loads and
Caicuiations calculations. cooling requirements from

Target and blankets.

Finai Pressure Drop Caicuiations

SDD

Generai Arrangement
Drawings

Mechanical Instaiiatlon
Drawings

issue aii Seotfonaof the SDD

Ali generai arrangementswili be updated
with Rev OP&iD ktformationand input
providedto the 3D buildingmodei

Mechanicalwill route all pipingin 3D

Model. Electrical and i&C wili 100ate
eiectrioeiand i&C equipment

i I

1.07.04

Wili be developed for heat rejeotfonsystems oniy. Issued as Rev O”
for start of finai design.

issued as Rev Ofor start of final design. Contains all information
requiredto prepare final equipmentsizing, iine sizing and lists. Finai
iistawiii be issuedto supportconstruction.

Calculations will be finalized and put through a forrnai review and
approvalcycle.

Calculations wili be ftnaiized and put through a formai review and
approvalcycle.

The SDD wili be issuedwith aii sectioncompieted

Produce 3-D modei drawing to finalize space requirements, and
locatesspecificequipmentinciuding O&M enveiop and pipe routing
space allocation.

Mechanical installation drawings will be issued as Rev Oto support
construction. information not available from vendor drawing review
will be issued at a iater date under a ConstructionSupport work
package.

.

.
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Table 6-19, Final Design Work Packages - Accelerator

Facility/System:

ProceaaFlow Diagram

P&lDa

EquipmentDesign
Drawlnge/Speciffcationa

SoftwareRequirements

Calculations

SDD

GeneralArrangementDmwings

ProcurementPaakagee

Fabrfcetfon,Installation,Start
up and Commissioning
Schedules&Plans

Accelerator

parametersat variouspointsin the systems,
such as temperature,pressure,flow,etc.)

incfudesequipmentand schematicflowpaths
includingiine and valve classifications,sizes
and processinformation. Used to develop
final line fists,valve iisfs,etc.

SpecificationsforcommonLinactechnical
equipmentsuch as valves, pumps,vacuum
instrument@,preliminarydrawingsor
specificationsforspedalized equipment

Controlprocessand displayinputto the
integratedControlSysiem for propercontrof
andmonitoringof accelerator

Final equipmentdesignand sizfng
calculations.

UpdataallSectionsoftheSDD

Locaie aii sized technicaiequipmentand aiiow
for coolingand cryogenicpiperouting.

Packageswithdrawinglspeciticationsand
otherappropriateinformation,suchas GAsto
procuretheequipment

Schedules and pians that describeand
coordinatedactivitiesto fabricate,Inetaii,start
up andcommfeefontheUnac

WBS

.
forstartof finaldesign.

issuedas Rev Oforstart of finaldesign. Contahs all informationrequiredto
preparefinaiequipmentsizing,line sizing and lists. Ffnai listswfilbe issued
to supportCOrlSfruction.

Technicaiequipmentdrawingsor specificationswfiibe completedto aiiow for
the procurementor fabricationof the equipment

Softwarerequirementsdevelopedin sufficientdetail to allow developmentof
the softwarefor contr’ofand monitoringof the Lfnacby the fntegratadControf
System

Calculationswill be ffnaiizedandputthrougha formalreviewandapprovai
cycle.

The SDD wfiibe issuedwithali sections cornpietad

identifiesfinai technicalequipmentlayoutsand space requirementsincluding
O&M envelopand pipa and electrial conduitroutingapaceallocation.

Readytobegintheprocurementprocess

Schedulesandpianswiilbedeveiopedtoa sufffdentieveltobeginthe
constructionof theLfnac

- ‘“V”’
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Table 6-20, Final Design Work Packages =Targetlf31anket

Facility/System:

P&lDs

Calculations

SDD

GeneralArrangementDrswtngs

Mechanicalinstallation
Drawings

Target/Blanket WBS 1.07

Includesequipmentand schematicflOW paths
Includhg line andvalve classifications,sizes
and processInformation.Used to develop
final line lists,valve lists,etc.

Final equipmentand pipingsizing
calculations. Selsmlcand Dynamicanalyses
finalized

Final PressureDropCalculations

Issue all Sedtons of the SDD

All general anangementewill be updatedwith
Rev OP&lD informationand Inputprovfdedto
the 30 systemsmodel

Locateall equipmentand pipingin 3D Model.
Ftnalizefocatfon l&C equipment

Issuedas Rev Oforstartof finaldesign. Containsall informationrequiredto
preparefinalequipmentsizing,line sizingand Me. Final listswill be Issued
to supportconstruction.

Final heat loadsand cooling CalculationsW be finalizedand put througha formalreview and approval
requirementsfromTargetand Oycfe.
blankets.

CaIcutatbnawillbetlnalizedandputthrougha formalrevlawandapproval
cycle.

[
The SDD willbe issuedwithallsectioncompleted

Produce 3-D modeldrawingto finalizespa~ requirements,and locates
spedtlc equipmentindudlng O&M envelopand pipe routingspace alkroetlon.

I
Mechanicalinstallationdrawingswill be issuedas Rev Oto support
construction.Informationnot available fromvendordrawingreviewwill be
issuedat a later date undera ConstructionSupportwork package.
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Table 6-21, Final Design Work Packages - Tritium Separation Facility

Facility/Syetem:

ProcessFlow Diagmm

P&lDs

Equipment,Valve,Lineand
InstrumentLfata

Detailed ProcessEquipment
DesignDrawings

Equipment$peclffcatlone

ProcessEquipment
ArrangementDrawings

ElectrfcelSingleLineDmwings

Tritium Separation Facility

Presents processmass and energy balances.
Used to Identifykey processparametersat
various pointsin the systems,such as
temperature,pressure,ffcw,stream
composition,etc.)

Presentsequipmentand schemalicflowpathe
Incfudinglineand valve cfassificalionsand
sizes, processand control information. Used
to develop preliminaryline lists,valve lists,
etc.

These listsare taken fromthe P&lDs and
constitutea fullset of ifemswffhtheir
appropriateAPT Identificationnumbers
traceable to the drawfngeandtotheinstalled
equipment.

Drawingspresentdesigninformation
necessary to fabricateand assemble spedalty
processequipment.

When needed, suppliessupplementary
requirementsfor specJaffyprocessand
mechanicalequipmentneeded in the TSF.

Providesproc.eeaequipmentarrangement
detaifsneeded by a vendorto design and
assemblea processsystem.la pertofthe
procurementspedffcetfona.

Numhr andtypesofefecfrfcaltoads.

“K_-APT-PP ‘“ ‘, Rev. 1
./;

Heat loads, temperatureand
pressuredistributions,stream
compositionchanges,etc..

Processconnectivity,
processparts,controlloops,
processpartsizing,etc.

Numberand typeof parts
and wriqueidentification
numberforeachpart

Informationneeded to
fabricateand assemble
processequipment.

Delailed requirements
needed to fabricateand
assemble processequipment

With P&lDs and
SperMications,supplies
informationneeded by a
vendorto assemble partsinto
an operable,maintainable

Informationneeded by
balanceof plant to design
the electricalsupplyand
distributionsystem.

1.09

WIII be devefopsdfor all prooseesystems exceot the Analytical Lab and the
TrftiumStorageSystem.”Neceaea~ to support’syetemdesign and equipment
sizing.

Equipment,Instrumentaffon,canfrofInformaffoncompfeteand drawbrgs
issuedfor construcfforr.

Lfsfawfllbe completeand fulfyconsistentwith the drawfngpackages.

Drawingsrevfawadandapprovedforconstruction.

Spadtloetionerevfawadandapprovedforconstruction.

Drawingsapprovedfor construction. Indudea (with P&lDs and
Specifications)suffident dekdl forvendor to performa deteifeddesign of the
equipmentarrangement,assemble the system ingloveboxesorother
wnfiguratfone,andpreparedetailed,as-builddrawfngeofthecompleted
system.

Drawfngawfllbeappruvedforconstruction.

.
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WBS 1.05 Balance of P!ant

Equivalent FLIII Time Employees

FY 98 FY 99 FY 00 FY01

Home Office 23 35 23 10

LANL 3 3 1 1

SRS 19 46 50 25

Total 45 84 74 36

Work Description

Home Offlee

Perform preliminary design for site layout, T/B, Accelerator, Klystron Gallery and Security Bldg, and the Injector bldg.
Fy 98 Perform Geotechnical analysis, develop seismic model:s for the T/B and accelerator.

Execute the final design for the Tunnel, Klystron Gallery and the Injector bldg. to meet the third quater construction
FY 99 start for the tunnel. Execute the seismic analysis for the T/B building.

L
FY 00

Preliminary and final design of the Administration and training buildings. Miscellaneous dynamic seismic analysis.

rFY 01
.Preliminary and final design of the Access control and the Operations buildings.

SRS Area

FY 98
Performthe Site civil design for temporary and final construction including all underground utilities, roads and
constructionsen.fices.Also supervise the geotechnical field and lab work.

.Complete Site road and rail spur design and tinal grading, tinal design of the TIB building, sewer lift station, fire pump
Fy 99 house and water tank foundations.

Complete TIB building design, Beamstop,Pipe racks, Rad waste. Begin design of the TSF, Klystron
H 00 Remanufacturing, CryO Module remanufacturing, and final designs for the Electrical ,Mechanical equipment bldgs,and

cooling tower basins.

FY Ot
Final designs for the T/B Hx, Warehouse, Maintenance bldg, Backup power, Stacks, and Cryo Plantenclosures.

FY 98

FY 99

FY 00

FY 01

LANL Area

Preliminary design coordination with LANL for the Accelerator, Injector bldg, T/B and Klystron Gallery.

Preliminary design coordination with IANL for Beam stop, Deminwater,Administrationand Training building designs.
Review of Accelerator final design with lA~L

Coordinate preliminary design for the Klystron remanufacturing and Cryo module remanufacturing buildings,. review of
final T/B design with LANL.

Coodinate Cryo plant configurations and general review of miscellaneous designs with LANL.

d

)

J
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WBS 1.06 Linac

FY 98

Home Office

E

32

LANL 42

SRS o

Total 74

Work Description

Equivalent Full Time Employees

FY 99 FY 00 FY 01

72 72 42

63 53 26

0 I o 0 I
135 125 68

Home Office

FY 98
Componenttradestudies

1

FY 99
Component design and drawing preparation

FY 00
Component design and drawings and preparation of bid packages

FY 01
Completion of component designs and preparation of bid packages

I I

SRS Area

Fy 98 No Activity
I

Fy 99 No Activity

Fy *O No activity

FY 01
No activity

1 I 1

LANL Area

Accelerator design integration; incorporation of ED&D generateddata intoAPT acceleratordesign;subsystem
FY 98 tradestudies;developmentof preliminaryequipmentlayoutsandGeneralArrangementDrawings;developmentof

start up and commissioning plan update requirements and design descriptions in SDDS (SystemDesign
Descriptions)

Acceleratordesignintegration:incorporationof ED&D generateddata intoAPT acceleratordesign;subsystem
Fy 99 preliminary design; refine equipment layouts and General Arrangement Drawings; refinement of start

upkommissioning plans: analyze Accelerator normailabnormal operating conditions; development of
costkchedule for fabrication, installation, and stact up and commissioning

Accelerator design integration; incorporation of ED&D generated data into APT accelerator design: subsystem
Fy 00 preliminary and final design; refine equipment layouts and General Arrangement Drawings: refinementof start

up/commissioningplans; analyze Accelerator normaifabnormal operating ~nditions; development of
costlschedulefor fabrication, installation, and start up and commissioning

FY 01
Accelerator final design integration; incorporation of final ED~D data into APT accelerator desigrv complete
subsystem finai design finalize General Arrangement Drawings: fina~ze sta~ UP and @mrnissioning plans finaliie
costlscheduie for fabrication, instalJaticand $brt uplcommissioning; cOmpJeteDesign Repofis for ail components;
prepare operatingand maintenance information for aii Accelerator systems: completeSystemDescription
Documentsfor all Accelerator systems.
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WBS 1.07 Taraet/Blanket Svstems
Equivalent FuII Time Employees

Home Office

LANL

SRS

Total

FY 98 FY 99 FY 00 FY 01

~~
67 93 95 64

Work Description
Home office

FY 98 condu~ Preliminav desi9n OfTarget Module Handling Machine Robo~= System! Cavity Vessel, Beam Stops, and
ExternalShielding. Initiate final design, and Heat Remcwal Systems. Develop instrumentation requirements. Develop
design requirements. Conduct design trade studies. Input to draft SDDS. Prepare drawings and P&lDs.Participate in
prototype work and tests of the Target and BIanket modules. Input to EIS & PSAR.

FY 99 Continue design of Target Module Handling Machine Robotics System, Cavity Vessel, Beam Stops, External
Shielding, and Heat Removal Systems. Start Window, “Target Expander & Door Efiernai Shielding, Cavity Flood Sys,
& H.E. Beam Stop designs. Compile instrumentation list. Prepare preliminary design SDDS. Preparedrawings.
Initiateprototypeworkandtestsof theTarget ModuleHandlingMachine. Prepare procurement package for Cavity
ve~~el. completeinputtoPsAR,

FY 00 Continue detail design of all Target/Blanket systems. Continue integration of ED&D test data into design. Prepa~
detail drawings. Finalize interfaces. ConductFMAEanalyses and prepare input to FSAR as needed. Liaison with
vendors. Continue protofyping activities.

FY 01 cOM@tedetaildeS@OfTargetiB!anket Systems and Componen@. Complete all remaining proto~ping activities.
Finalize data evaluation from ED&D program. Complete SDDS, design reports, and drawing packages. Issue all
remaining procurement packages. Complete bid evalui>tion and vendor selection activities. Complete FMAE
analyses and input to FSAR.

on- lk---
afia /+rea

pFY 98 Participate in the design of the Target Module Handling Machine Robotics System. Help with the development Of

TargeUBlanket removal and replacement sequence. Participate in development of Target Blanket Systems O&M
I ! interface recwirements and related trade studies. I

FY 99 Continue to support design of the Target Module Handling Machine Robotics System& support prototyping activities. -
Participate in O&M aspects of the Target Blanket Systems design.

FY 00 Continue tOSUPPO~@s@ Ofthe Tar9et Module Handling Machine Robotics System& SUPPOfl proto~ping activities.
Participate in O&M aspects of the Target Blanket Systems design. Continue O&M integration. Prepare procurement
packages and initiate bid evaluation and vendor selection activities as needed. Issue construction ready drawings
and documents as needed.

FY 01 Complete O&M integration. Issue remaining procurement packages. Perform bid evaluation and vendor selection
activities. ComDlete issue of construction readv drawintrs and documents.

L I .
J

LANL Area—.. .-— . ----

FY 98 Conduct phYSiCS& ShieIdin9 analYses for prelim desig~l. Continue preliminaw design of Target Module, Blanket and
Reflector Modules, Cavity Vessel Upper Internals, Internal shieiding, and for Heat Removal Systems. Finalize design
requirements. Conduct design trade studies. Develop instrumentation requirements. Prepare draft SDDS. Prepare
drawings& P&lDs. Integrate ED&D test results into design. Prepare prototype procurement packages. Initiate
prototypeworkandtests of the Target and Blanket modules. Input to EIS & PSAR.

FY 99 Conduct Physics & Shielding analyses for final design. Continue design of Target Module, Blanket and Reflector
Modules, Cavity Vessel Upper Internals, Internal shielding, and requirements for Heat Removal Systems. Develop
design requirements. Conduct design trade studies as needed. Compile instrumentation list. Prepare SDDS &
drawings. Prepare prototype procurement packagesas needed. Continueproto~pe workand testsof theTarget
and Blanket modules. Integrate ED8D test results into design. Complete input to PSAR.

FY 00 Continue detail design of all Target/Blanket systems. Continue integration of ED&D test data into design. Prepare
detail drawings. Finafize interfaces. Conduct FMAEanalyses and prepare input to FSAR as needed. Liaison with
vendors. Continue prototyping activities

FY 01 Complete detail design of Target/Blanket Systems and Components. Complete all remaining prototypingactiviti~.
Finaliie data evaluation from ED~D program.CompleteSDDS, design repofis, and drawing packages. Issue all
remaining procurementpackages. Complete bid evaluation and vendor selection activities. Complete FMAE
analyses and inputto FSAR

.————- ----- . -. . --- ..—.
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WBS 1.09 Tritium Separations Facility

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01.

Home Office 0.5 1 3 8

LANL 4.5 18 36 35

SRS o 0 0 0

Total 5.0 19 39 43

Work Description

Home Office

Design Studies for Spallation Product Trap Design
FY 98

Component design and drawing preparation, preparation of specifications for standard TSF equipment
FY 99

FY 00

FY 01

Component design and drawings

Completion of component designs and preparation of bid packages

t
SRS Area

FY 98

FY 99

FY 00

FY 01

No activ”~

I
No activity

1

FY 98

FY 99

FY 00

FY 01

LANL Area

Prepare preliminary process flow diagrams (PFDs), conductfacili~ layout studies and prepare drawings, conduct
process trade studies, prepare preliminary piping and instrumentation drawings (P&lds) of selected systems, prepare
input for the PSAR

Complete PFDs, select process technology for major systems based on results from tie APT EC&f3 program, begin
designof majorprocessunits,preparepreliminaryPaldsfor allsystems,analyze normal,upset,and emergenoy
operatingconditionsof TSF systems, prepare interface and arrangement drawings, develop finalf30Prequirements
for T/B Building systems and preliminary definitions of BOP interfaces for TSF Building systems.

Complete P&Ids, complete design repofls for selected major system components, complete definitionof BOP
interfacesfor TSF systems in the TSF Building

Complete Design Repofis for ali ~mponents, prepare procurement packages for all TSF systems, prepare operating
and maintenance informationfor all TSF systems, complete System Description Documents for all TSF systems.

APT-PPO-0005, Rev. 1 c-5 Design Execution Plan



. ----- ---- . ---- .. . . . - .
WBS I.11.L)I Balance ot Flant - Electric Power Supply

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office 2 6 6 4-

LANL 2 2 2 2

SRS 6 18 18 14

Total 10 26 26 20

Work Description

Home Office

FY 98
Prepare technical portion of equipment procurement specifications for review. Continue development of plant
modeling software for use on project. Perform non-site specific trade studies to select cost effective design
methodology.

FY 99
Complete technical portion of equipment procurement specifications. Perform calculations and analytical
evaluations to support specification preparations.

Detailed electrical design for non-critical buildings. Provide technical support in the selected areas as dictated by
FY 00 the detailed design activities.

Provide technical support in the selected areas as dictated by the detailed design activities.
FY 01

I

SRS Area

FY 98

FY 99

FY 00

FY 01

Size equipment, finalize general arrangementllayout of critical buildings. Prepare power distribution scheme for
the construction power as well as the normal power requirement. Initiate and complete specification(s) to procure
and install construction power substation and associated distribution equipment

Finalize the plant power distribution scheme including one line diagrams and related detailed design to issue
primary substation specifications for bid. Finalize system component technical requirements to allow
interdisciplinary interface and detailed design activities.

Begin detailed design of all electrical systems (3-D physical pipe/duct, tray routing). Preparation of electrical
wiring and interconnection diagrams, finalize design of the various support systems, such as: communication,
safeguards & security, etc.

Complete detailed design effort. Provide suppofi details for all systems. Issue all the remaining procurement
specifications. Perform bid evaluation and vendor selection activities. Issue the construction ready drawings and
documents.

FY 98

FY 99

FY 00

FY 01

LANL Area

Liaison with IANL on their E IXD efforts and prepare technical guidance to SRSA-tome office staff based LEDA
lessons learned on technical maters involving BOP electrical interfaces

. Liaison with SRS/Home office staff on technical maters involving BOP electrical interfaces

. Liaison with SRS/HomeofficestaffontechnicalmatersinvolvingBOP electrical interfaces

. Liaison with SRS/Home office staff on technical mai.ers involving BOP electrical interfaces

-----

L
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WBS 1.11.02 l-feat Removal Systems (Mechanical)

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office 2 2

LANf. 5 6 2

SRS 2 8 10 2

Total 9 16 12 2

Work Description

I+ome Office

FY 98
Complete technical portionof all heat removal procurement specifications

FY 99
Liaison with SRS

FY 00

IIFY 01

I I

SRS Area

FY 98
Perform cooling tower trade study.

Update the 8/8/96 (rev 1) cooling water supply trade study

FY 99
Preliminary design of cryogenic cooling systems

Preliminaryand final design of target pool cooling systems

FY 00
Preliminary and final design of Beam Stop heat removal systems

Preliminary and final design of makeup water systems.

Final design of cryogenic cooling systems, Accelerator heat removal

FY 01
Final design accelerator heat removal system

I
LANL Area

Start Preliminary design of heat removal systems for tungsten source, blanket, window, cavity flood, and
FY 98 I accelerator systems.

Start Preliminary design of heat removal cooling towere

FY 99
Continuedesign of heat removal systems

Continuedesign of heat removal cooling towers

FY 00
~aismwith SRS

FY 01
I I
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WBS 1.11.03 Balance of Plant- htegrated Control System

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office

LANL 19 22 22 22

SRS 2 3 6 6

Total 21 25 28 28

Work Description

Home Oflice

FY 98

FY 99

FY 00

FY 01

—
SRS Area

FY 98
Document BOP interface requirements. Work on requirements for O&M issues and compliance with SRS codes
and standards.

FY 99
Document BOP interface requirements. Document requirements for O&M issues and compliancewith SRS codes
and standards. Contribute to grounding and shielding guidelines. Contribute to naming conventions. Develop
preliminary staging and testing plans for hardware.

Maintain O&M and SRS compliance requirements. Prepare preliminary control room equipment layout and
FY 00 specifications. Prepare preliminary plant equipment layout documentation. Review software and hardware

~

Finalize O&M and SRS codes and standards compliance documents. Final design for Main Control Room
eqlpment tayout and specifications. Final plant equipment layout specifications. Final grounding and shielding
guidelines. Participate in vendor bid evaluation

FY 98

FY 99

FY 00

FY 01

LANL Area

Write preliminary software and hardware requirements documents. Develop preliminary control database format
description. Contribute to the l&C sections of SDDS for other specific plant systems. Develop working software
QA plan document.

Maintain and update SDDS, requirements documents. Begin channel list, database information consolidation.
Evaluate output from ED&D. Develop preliminav network requirements document. Prepare ICS to subsystem
interface requirements for hardware and software.

Update SDDS, requirements documents and channel list, database information. Evaluate output from ED&D and
coordinate flowdown into finaldesign. Refine preliminary requirements documentation into formal specifications.
Prepare ICS to subsystem interface requirements for hardware and software.

Prepare control system block diagrams and specifications for procurement of hartiare and software. Provide
preliminary testproceduresforhardwareandsomare. Issue bidpackagesto vendorsand evaluate.

APT-PPO-0005,Rev. 1 C-8 Design Execution Plan



WBS 1.11.04 Ba!ance of Plant -instrumentation and Controls

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office o 0 0 0
LAhJL 1 2 3 2

SRS 2 5 8 5

Total 3 7 11 7

Work Description

Home Office

Fy 98 (No Work)

~y 99 (No Work)

~y ~. (No Work)

Fy o, (No Work)

SRS Area

~y 98 (No work)

~y 99 (No work)

Liaison w/LANL Area coordinating purchasing and technical matters
FY 00

Liaison w/lANL Area coordinating purchasing and technical matters
FY 01

FY 98

FY 99

FY 00

FY 01

LANL Area

Finalize Design Criteria, Trade Studies, SDD text sections ??1& X2, stafi Control Scheme Block Diagrams.
Coordinate with Nuclear Requirements

Complete Controi Scheme Block Diagrams, start P&iD development, Logic Diagrams, lnstmment & 1/0 List
Safety Analysis, Location of Panels on GA. Coordinate with nuclear& electrical requirements.

Complete detailed design effort including Specifications & Data Sheets, Panel Drawings, Location Plans,
Instrument & 1/0 List, P&lD’s, Loop and Wiring Diagrams.

Finalize SDD’S, Issue procurement specifications, perform bid evaluation and vendor selection activities.
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WBS 1.11.05 Misc. Support Systems (Mechanical)

FY 98 FY 99 FY 00 FY 01

Home Office 1 2 2

LANL 2 0.25 0.25

SRS 0.5 14 6 3

Total 3.5 16.25 8.25 3
Work Description

Home Office

●✎
b

Equivalent Full Time Employees

FY 98
Complete technical porfion of all misc. plant systems procurement specifications

Preliminary design of neutralization waste treatment system and chemical treatment systems for cooling towers
FY 99 and closed cooling loops

I=Y 00
Final design of neutralization waste treatment system and chemical treatment systems for closed cooling loops

FY 01

----

Start preliminaw design of misc. support systems
FY 98

Complete preliminary design and start final design c)fmisc. support systems
FY 99

Complete final design of misc. support systems
FY 00

Procurement suppott. Liaison with home office
FY 01

LANL Area

FY 98
Start preliminaryd=%mof misc.support systems

FY 99
Uaison with SRS

FY 00
Uaison with SRS

FY 01

(--’
“b
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WBS 1.11.06 Radwaste Systems

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office 1 1 1 1

LANL 2 2 2 1

SRS 3 5 3 3

Total 6 8 6 5

Work Description

l+ome Office

FY 98
Prepare technical portion of equipment procurement specifications for review and approval. Perform shielding
calculations to size I nternal walls. Continue development of plant modeling software for use on project.

I

FY 99
Complete technical portion of equipment procurement specifications. Perform calculations and analytical
evaluations to support specification preparations.

Stress analyses of radwaste piping systems. Provide technical supporl in the selected areas as dictated by the
FY 00 detailed design activities.

Provide technical support in the selected areas as dictated by the detailed design activities.
FY 01

SRS Area

After preliminary design, prepare P&lDs for all Radwaste Systems (Liquid, Gaseous, and Solid). Size equipme~
FY 98 finalize general arrangementllayout of the radwaste equipment in the Target/Blanket Building. Prepare techni~i

information required for the PSAR, EIS, and the Waste Management Plan.

Complete P&lDs for ail Radwaste Systems (Liquid, Gaseous and Solid). Finalize system component technical
FY 99 requirements to allow interdisciplinary interface and detailed design activities.

Begin detailed design of all Radwaste Systems (3-D physical pipe/duct, tray routing). Preparation of electrical
FY 00 wiring and interconnection diagrams, for all Radwaste Systems.

Complete detailed design effort. Provide support details for all systems. Issue all the remaining procurement
FY 01 specifications. Perform bid evaluation and vendor selection activities. Issue the construction ready drawings and

documents.

FY 98

FY 99

FY 00

FY 01

LANL Area

Preparation of source terms for each radwaste stream. Preparation of process flOW portionfor each radwaste
(Liquid, Gaseous, and Solid)system P&lDs. Prepare design development studies to evaluate process
alternatives. Liaison with L4NL on their E D&D efforts and prepare technicai guidance to SRS/Home office staff
based on technical maters involving BOP interfaces

. Liaison with SRS/Home office staff on technical maters involving BOP interfaces

. Liaisonwith SRS/Home office staff on technical maters involving BOP interfaces

. Liaisonwith SRS/Home office staff on technical maters involving BOP interfaces
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WBS 1.11.07 BOP Water Treatment Systems (Mechanical)

Equivalent Futll Time Employees

Home Office

LANL

SRS

Total

FY 98 FY 99 FY 00 FY 01

2 4

0.25

1

2.25 4 1

Work Description

Home office

FY 98

FY 99
Prepare water treatment system”procurement specifications. Start preliminary design of deionized water system
and process water supply system

FY 00
Complete design of deionized water system and process water supply system

FY Of

I I J

SRS Area

FY 98 I

FY991

FY 00

Procurement SuPport and Home Office liaison
FY 01

LANL Area

FY 00I

. . ..

FY 01 I

(>.—
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WBS 1.11.08 HVAC Systems (Mechanical)

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office 1 0.25

LANL 4 4 1

SRS 3 6 10 2

Total 8 10.25 11 2

Work Description

Home Office

FY 98
Complete technical portion of ail HVAC plant systems procurement specifications

FY 99
Liaison with SRS

FY 00

FY 01

FY 98

SRS Area

Preliminary design of wave guide and Klystron Gallery HVAC

FY 99

FY 00

FY 01

FY 98

FY 99

FY 00

FY 01

Preliminary design of BOP HVAC Systems

Preliminary design of Beam Stop Building, TSF and final design of Wave Guide HVAC

Final design of Klystron Gallery HVAC

Complete final design of Beam Stop Building and BOP HVAC systems

Preliminary and final design of Radwaste Building HVAC

Final design of Operations Building HVAC

Preliminary and final design Klystron Remanufacturing HVAC

Liaisonwith construction

LANL Area

Preliminary design of Accelerator Tunnel HVAC, and T/f3 HVAC

Final design of Accelerator Tunnel HVAC and T/B HVAC
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WBS 1.17.00/.01/.02/.04 Systems Engineering >=-

Equivalent Full Time Employees (.. ...

FY 98 FY 99 FY 00 FY 01

Home Office 5 5 6 5

LANL 9 9 11 9

SRS o 0 1 3

Total 14 14 la 17

Work Description: All Syst’s Eng’g except for Config Mgmt and Cost Est’g

Home C)ffice

Perform RAMI and design point and design envelope calculation packages defined by Los Alamos Office.
FY 98 Develop preliminary design requirements evolving from above analyses.

Support trade studies centered in Los Alamos.

Perform RAMI and design point and design envelope calculation packages.
FY 99 Refine design requirements evolving from above analyses.

Support trade studies centered in Los Alamos.

Perform RAMI and design point and design envelope calculation packages defined by I-es Alamos Office.
FY 00 Finalize design requirements in areas noted.

Support trade studies centered in Los Alamos.

Support plant RAMI analyses packages defined by Los Alamos Office.
FY 01 Support design incorporation of RAMI.

Support trade studies centered in Los Alamos. =..,,

SRS Area -J

FY 98 I
IFY991 I

Coordinate Systems Engineering effort related to BOP final design activities, construction and O&M
FY 00 Support integration of operations based requirements in design process

Coordinate Systems Engineering effort related to BOP final design activities, constructionand O&M
FY 01 SUpport integration of operations based requirements in design process

LANL Area

Overall lead and coordination of systems engineering effoA Maintain systems engineering intedace with TPO.
FY 98 LeadplantRAMI program including requirements definition, design systems support, and assessment of expected

I ! ~erfo~mance. Perform other Plant assessments as req~Jired to define preliminary requiremen~. SUPPoti systems
~rade studies.

Overall lead and coordination of systems engineering effot Maintain systems engineering interface with TPO.
FY 99 plantRAMI program including requirements definition, design systems support, and assessment of expected

I I ~erformance. ~erform other plant assessments as requiredto update or define requirements. Suppok ongoing
systems trade studies.

Overall lead and coordination of systems engineering effofi. Maintain systems engineering inteflace with TPO.
FY 00 Leadplant RAMI program including requirements definition, design systems support, and assessment of expected

performance. Perform other Plant assessments as req~Jired to finalize requirements. SUPPOR systems trade studies.

Overall lead and coordination of systems engineering effofi Maintain syst@ms engineering interface with TPO.
FY 01 Leactplant RAMI program including design systems support, and final assessment of expected performance. Ensure

plant requirements compliance and documentation of design bask.

APT-PPO-0005,Rev. 1 C-14 Design Execution Plan
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WBS 1.17.03 Systems Engineering: Configuration Management

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office 1 1 1 1
LANL 3 3 2 2

SRS 3 3 5 5
Total 7 7 8 8

Work Description: Configuration Management at the four PPO Sites—
Home Offices (NJ & LaJolla)

FY 98
Execute activities associated with maintaining the Engineering Data Base (EDB) for Engineering & Design work
accomplished at the NJ and LaJolla home offices and integratethe c!ataintothe centralizedrepositoryat the Trinity
office.

FY 99
Executeactivitiesassociated with maintaining the Engineering Data Base (EDB) for Engineering & Design work
accomplished at the NJ and LaJolla home offices and integrate the data into the centralized repositov (at the Trinity
Office until 2Q FY 99, then will switchto the SRS Office).

Execute activities associated with maintaining the Engineering Data Base (EDB) for Engineering & Design work
Fy O* accomplished at the NJ and LaJolla home offices and integrate the data into the centralized repository at the SRS

Office.

Execute activities associated with maintainingthe Engineering Data Base (EGB) for Engineering & Design work
Fy 0’ accomplished at the NJ and LaJol!a home ofices and integrate the data into the centralized repository at the SRS

office.

SRS Area

Execute activities associated with maintaining the Engineering Data Ease (EDB) for Engineering & Design work
accomplished at the SRS Office and forward to the centralized repository at the Trinity OffIce. In conjunction with lead
from Trinity Office, extend the Configuration Management System to suppofi ttre start of construction (Ott “98).

FY 98

FY 99

FY 00

FY 01

FY 98

FY 99

FY 00

Assume overall lead for Configuration Management activities in the 2Q FY 99. Serve as the centraiiied repository of
the EDB to support construction activities. Extend the Configuration Management System to accommodate capture of
vendor data. Execute activities associated with maintaining the Engineering Data Base (EDB) for Engineering &
D~~@n work accomplishedat allofthe PP() officesandfor the constructionand procurementwok.

Provide overall lead for Configuration Management activities. Execute activities associated with maintaining the
Engineering Data Base (EDB) for Engineering & Design work accomplished at all of the PPO Offices and for the
constructionand procurement work. Manage the change control process consistent with the change control authorities
and responsibilities outlined in the PEP and Project Controls Policy Manual.
Provide overall lead for Configuration Management activities. Execute activities associated with maintaining the
Engineering Data Base (EDB~ for Engineeri~g & Design work accomplished at all of the PPO Offices and fo~ the
construction and procurement work. Manage the change control process consistent with the change control authorities
and responsibilities outlined in the PEP and Project Controls Policy Manual.

LANL Area

Provide overall lead for Configuration Management activities. Execute activities associated with maintaining the
Engineering Data Base (EDB) for Engineering & Design WOrk accomplished at the Trinity Office. Extend the
Configuration Management System to encompass work to be done at the other three PPO Offices (SRS, NJ, and
LaJolla), and to support start of construction in Ott 98 (e.g., implement Field Change System). Manage the change
control process consistent with the change control authorities and responsibilities outlined in the PEP and Project
Controls Policy Manual.

Provide overall lead for Configuration Management activities until 2Q FY 99. Execute activities associated with
maintaining the Engineering Data Base (EDB) for Engineering & Design WO* acmmplished at the Trinity Office.
Manage the change control process consistent with the change controlauthorities and responsibilities outlined in the
PEP and Project Controls Policy Manual.
Execute activities associated with maintaining the Engineering Data Base (EDB) for Engineering & Design work
accomplished at the Trinity Office, and integrate the data into the centralized EDB at SRS. By IQ of FY 00,
responsibilityfor Change Control Process will have switched to SRS.

I
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FY 01
Execute activities associated with maintaining the Engineering Data Base (EDB) for Engineering & Design wow
accomplished at the Trinity Office, and integrate the data into the centralized EDB at SRS. I

t I ‘Ll#

.\,

d

J
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WBS 1.17.05 Systems Engineering: Cost Estimating

Equivalent Full Time Employees

FY 9a FY 99 FY 00 FY 01

Home Office

LANL
SRS

Total

,
1 1 1 1

3 2 2 2
1 2 2 2
5 5 5 5

Work Description: Cost Estimating

FY 98

FY 99

FY 00

FY 01

Home Offices (NJ & LaJolla)
Provide directioti guidance and review of APT cost estimating efforts. Assist in providing additional home office
support during periods of peak estimating efforts.

Provide direction guidance and review of APT cost estimating effoti. Assist in providing additional home office
support during periods of peak estimating efforts.

Provide direction/ guidance and review of APT cost estimating efforts. Assist in providing additional home office
support during periods of peak estimating efforts.

Provide direction/ guidance and review of APT cost estimating effods. Assist in providing additional home office
support during periods of peak estimating efforts.

FY 98

FY 99

FY 00

FY 01

SRS Area

Realign the Prcject Baseline Estimate into construction subcontractor packages, and prepare other required document
packages for SUPPOrlof a phased construction. Support Construction Management for estimating costs to comply with

EIS and other ES&H Requirements and integrate into the over-all cost estimates.

Continue development of subcontractor packages and associated construction baseline cost estimates. Continue
preparation of other required documents for a phased completion of final Design and phased Construction. Continue
suppoding Construction Management in estimating cost impads of addressing EIS and other ES&H requirements and
include in over-all cost estimates. Address requirements of Labor Agreements and integrate into over-all cost
estimates.
Continue development of subcontractor packages and associated construction baseline cost estimates. Continue
preparationof other required documents for a phased completion of final Design and phased Construction. Continue
suppofiingConstruction Management in estimating cost impacts of addressing EIS and other ES&H requirements and
include in over-all cost estimates. Address requirements of Labor Agreements and integrate into over-all cost
estimates.
Continue development of subcontractor packages and associated construction base~ne cost estimates. Continue
preparation of other required documents for a phased completion of Final Design and phased Construction. Continue
supporting Construction Management in estimating cost impacts of addressing E!S and other ES&H requirements and
include in over-all cost estimates. Address requirements of Labor Agreements and integrate into over-all cost
estimates.

LANL Area
I [ Complete installation and training for Success Esiimat@ System, and complete transfer of the CDRestimate to this—---- I

IFY 9/5

rFY 99

system. Update Cost estimates in SUPPOfi of the CD-3 (Stati Constwction) decision process. Estimate Trade Study
alternatives and incorporate into the CDR estimate. Perform a bottoms up estimate for the Linac.

Based on completion of all Preliminary Engineering, complete an updated cost estimate and associated documents,
and perform a reconciliation belween this estimate and the Project Basefine Estimate. Assist in the integration of I
schedule and cost estimates and the development of associated funding profilesi requirements.

FY 00
Assist in the integration of schedule and cost estimates and the development of associated funding profiled
requirements. Continue to update cost estimates based on pficed proposals to SUPPIY major procuredcomponents.

FY 01
Assist in the integrationof schedule and cost estimates and the development of associated funding profiled
requirements. Continue to update cost estimates based on final proposed prices to SUPPIYmajor procured

I components.
I
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WBS 1.18 Project Management

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office 4 12 10 4

LANL a 24 16 10

SRS 12 44 30 18

Total 24 80 56 32

Work Description

Home Office

FY 98
Same as SRS area

Fy 99 Same as SRS area

FY 00
Same as SRS area

FY 01
Same as SRS area

----

F
FY 98

FY 99

FY 00

Provide Project Management Services including: project management and coordination, cost and schedule
control, quality assurancelquality control, project operations, procurement management, contract management
financial management, personnel management, project administration, and clerical.

Provide Project Management Services including: project management and coordination, cost and schedule
control, quality assurance/quality control, project operations, procurement management, contract management
financial management, personnel management, project administration, and clerical.

Provide Project Management Services including: project management and coordination, cost and schedule
control, quality assurancelquali~ control, project operations, procurement management, contract management
financial management, personnel management, project administration, and clerical.

FY 01

FY 98

FY 99

FY 00

FY 01

Provide Project Management Services including: project management and coordination, cost and schedule
control,quzlhy assuranceJqualiV control, project operations, procurement management, contract management,
financial management, personnel management, project administration, and clerical.

LANL Area

Same as SRS area

Same as SRS area

Same as SRS area

Same as SRS area
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WBS 1.19.02 Plant Safety

Equivalent Full Time Employees

FY 98 FY 99 FY 00 FY 01

Home Office 2 2 3 3

LANL 2 2 0 0

SRS 3 3 5 5

Total 7 7 8 8

Work Description

Home Office

Prepare input to PSAR section drafts. Perform verificationandvalidationof safetyanalysissofttware.Provide
FY 98 safety input to design trade studies. Perform calculations and analytical evaluations to support safety analyses.

Establish codes and standards to be used for safety class and safety significant structures, systems and
components.

Perform calculations and analytical evaluations to support safety analyses. Provide input for responses to DOE
FY 99 SAR questions. Assist in szfety reviews of preliminary design drawings, specifications and other documents.

Perform calculations and analytical evaluations to support safety analyses.
FY 00

Perform calculations and analytical evaluations to SUPPOrtfinal safety analyses. Assist in safety reviews of final
FY 01 design documents.

-m- a.-–—

Develop APT specific Standardsfrequirernentsinformation document(SiRIDS)for the Project. Prepare input for
FY 98 technical safety requirements (TSR) section for the PSAR.

FY 99
Assist construction management with safety inputand safety reviews of construction procedures. Perform safety
reviews of drayings, specifications and other design documents.

I

Perform safety reviews of drawings, specifications and other detail design documents. Implement construction
FY 00 safety plans, policies and procedures. Coordinate preparation of final safety analysis report (FSAR) sections.

Provide safety input to operational readiness review. Provide safety input to final design change control.
FY 01 Coordinate responses to DOE FSAR questions.

[ I I

LANL Area

Coordinate preparation of Preliminary Safety Analysis Repofi (PSAR) sections. Prepare PSAR executive
FY 98 summary. Review Safety Test Plans. Review safety test results. Pafiicipate in safety workhg group meetings.

Update safety implementationplan.

Coordinate with SRS/1-lomeoffice staff on safety matters involving Accelerator, Target/Blanket and BOP design
FY 99 and interfaces. Participate in safety working group meetings.

FY 00 ‘A

FY 01 M
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