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11.1  Work Breakdown Structure (WBS) Dictionary
The scope of work for all participants was defined by simultaneously developing a Work Breakdown Structure (WBS) and corresponding interface diagrams.   The project WBS through level 3 is shown in Figure 1.  It is arranged so that level 2 elements correspond to major programs and the systems being managed by each collaboration laboratory.  WBS 1.1 R&D includes all the activities in the R&D program to ensure a complete and integrated program.  However, level 3 WBS elements within WBS 1.1 identify activities for systems to be provided by each laboratory.  WBS 1.2 Project Support includes activities needed on a project-wide basis. Technical support specific to appropriate WBS level 2 areas is included as a level 3 element in WBS elements 1.3 through 1.8.

Responsibility for efforts in level 2 WBS elements is shown below.
WBS Element
Responsibility




1.1   R&D
All laboratories as shown in the level 3 (or 1.1.x) WBS structure

1.2   Project Support
Oak Ridge National Laboratory (ORNL)

1.3   Front End Systems
Lawrence Berkeley National Laboratory (LBNL)

1.4   Linac Systems
Los Alamos National Laboratory (LANL)

1.5   Ring & Transfer Systems
Brookhaven National Laboratory (BNL)

1.6   Neutron Source Systems
ORNL with Argonne National Laboratory (ANL) assisting

1.7   Experiment Systems
ANL with ORNL assisting

1.8   Conventional Facilities
ORNL  with the AE-CM Team

1.9   Controls
I&C Working Group made up of the controls representative of each laboratory

1.10 Operations
ORNL with all laboratories assisting

The WBS Dictionary, shown in Table 1, illustrates the funding type, project participants, and activities to be accomplished in all WBS level 4 areas.  Where funding, participants, and activities are the same for all level 4 elements, the designation is at level 3.  The following abbreviations are used throughout the dictionary:


Funding Types:


CE

Capital Equipment Funds


OE

Operating Expense Funds


LI

Line Item Funds


Project Participants:


ANL

Argonne National Laboratory


BNL

Brookhaven National Laboratory


LANL

Los Alamos National Laboratory


LBNL

Lawrence Berkley National Laboratory


ORNL

Oak Ridge National Laboratory


AE

Architect Engineer


CM

Construction Manager


FPSC

Fixed Price Subcontractor (construction)


Project Activities:


TI, TII, TIII
Title I, II, III engineering


P

Procurement


F

Fabrication


I

Installation


PM

Project Management


R&D

Research and Development


PO

PreOperations



Figure 1.  SNS WBS Level 3 Elements Diagram.

Table 1

NATIONAL SPALLATION NEUTRON SOURCE

WORK BREAKDOWN STRUCTURE DICTIONARY










Funding
Participants

Activities
1.1
Research and Development

1.1.1

Front-End System Research and Development
OE

LBNL


R&D

   1.1.1.1
Ion Source





CE

   1.1.1.2
Beam Dynamics and Transport


CE

   1.1.1.3
LEBT Chopper

   1.1.1.4
Radio Frequency Quadrupole


CE

   1.1.1.5
Integrated Testing




CE

1.1.2

Linac Research and Development


OE

LANL


R&D

   1.1.2.1
RF Structure Physics



CE

   1.1.2.2
Accelerator Engineering

   1.1.2.3
Physics (Beam Dynamics)

   1.1.2.4
Diagnostics





CE

   1.1.2.5
Rf Controls

   1.1.2.6
Rf Amplifier





CE

   1.1.2.7
Chopper





CE

   1.1.2.8
Project Management/Controls

1.1.3

Ring System Development



OE

BNL


R&D

1.1.3.1 Stripping Foil System



CE

1.1.3.2 High Energy Beam Transport Optics

1.1.3.3 Ring Lattice





CE

1.1.3.4 Beam Injection and Capture

1.1.3.5 Beam Scraping and Collimation


CE

1.1.3.6 Injection and Extraction Kicker


CE

1.1.3.7 Ring RF System




CE

1.1.3.8 Beam Diagnostic Systems



CE

1.1.3.9 Extraction Septum Magnet



CE

1.1.3.10 Component Impedance Study

1.1.3.11 Study of Coherent Instabilities

1.1.4

Neutron Source Systems Development

OE

ORNL


R&D

   1.1.4.1
Nuclear Data

   1.1.4.2
Method Integration

   1.1.4.3
Basic Physics Models

   1.1.4.4
Technical Support




CE

1.1.5

Mercury Target System Development

OE

ORNL


R&D

   1.1.5.1
Thermal-Hydraulics Tests and Analysis

   1.1.5.2
Thermal-Shock Tests and Analysis

   1.1.5.3
Erosion/Corrosion Tests and Analysis

   1.1.5.4
Instrumentation and Controls R&D

   1.1.5.5
Technical Support

1.1.6

Materials Qualification



OE

ORNL


R&D

   1.1.6.1
Radiation Effects

   1.1.6.2
Materials Compatibility

   1.1.6.3
In-Service Surveillance Program

   1.1.6.4
Materials Engineering and Technical Support

1.1.7

Cold Moderator System Development

OE

ORNL


R&D

   1.1.7.1
Analytical Modeling

   1.1.7.2
Material Evaluation

   1.1.7.3
Instrumentation and Control System Development

   1.1.7.4
Development and Testing of New Concepts


and Techniques

   1.1.7.5
Design Support

1.1.8

Experiment System Development


OE

ANL/ORNL

R&D

   1.1.8.1
Management and Technical Support

   1.1.8.2
Instrument Specifications

   1.1.8.3
Design Tool Development

   1.1.8.4
Concept Evaluation and Instrument Selection

   1.1.8.5
Data Acquisition System Development

   1.1.8.6
Neutron Detector Development

   1.1.8.7
Neutron Chopper System Development

   1.1.8.8
Sample Environment Development

   1.1.8.9
Neutron Optical Component Development

   1.1.8.10
Data Analysis and Visualization Software

1.1.9

Global Control System Development


OE

ANL/BNL/

R&D

   1.1.9.1
Design Tools Study






LANL/LBNL/

   1.1.9.2
System Software Evaluation




ORNL

   1.1.9.3
Application Software Evaluation

1.1.9.4 Network Studies

1.1.9.5 Controls Integration Issues

1.1.9.6 Control Hardware Evaluation

1.1.10

Robotics and Remote Handling Development
OE/CE

ORNL


R&D

   1.1.10.1
End-Effector Tools Development

   1.1.10.2
Target Test Facility

1.2
Project Support

1.2.1

Project Management and Administration

LI

ORNL/AE/CM

PM

   1.2.1.1
Project Administration

   1.2.1.2
Project Control

   1.2.1.3
Information Management

1.2.2

Systems Engineering / Design Integration

LI

ORNL


PM

   1.2.2.1
Systems Engineering / Integration

1.2.3

Safety






LI

ORNL


PM

1.2.3.1 Safety Requirements and Accident Definition

1.2.3.2 Accelerator Accident Analysis

1.2.3.3 Target Accident Analysis

1.2.3.4 Safety Reviews

1.2.4

Environmental and Waste Management Planning
LI

ORNL/SC

PM

1.2.4.1 Environmental and Waste Management Planning

1.2.4.2 Environmental Impact Statement

1.2.5

Quality Assurance




LI

ORNL/SC

PM

   1.2.5.1
Quality Assurance

1.2.6

Regulatory Compliance



LI

ORNL/SC

PM

1.2.6.1 State, Local, Federal (non-DOE)

1.2.6.2 DOE Certification

1.3
Accelerator Front End Systems

 1.3.1

Ion Source and LEBT




LI

LBNL/CM/FPSC
TI,II,III;P,F,I

   1.3.1.1
Mechanical Systems

   1.3.1.2
Electrical Systems

   1.3.1.3
Systems Integration

1.3.2

RFQ






LI

LBNL/CM/FPSC
TI,II,III;P,F,I

   1.3.2.1
Mechanical Systems

   1.3.2.2
Electrical Systems

   1.3.2.3
Systems Integration

1.3.3

MEBT






LI

LBNL/CM/FPSC
TI,II,III;P,F,I

   1.3.3.1
Mechanical Systems

   1.3.3.2
Electrical Systems

   1.3.3.3
Systems Integration

1.3.4

Technical Support




LI

LBNL/CM/FPSC
TI,II,III;P,F,I

   1.3.4.1
Management Support

   1.3.4.2
Engineering Support

   1.3.4.3
Physics Support

   1.3.4.4
Administrative Support

   1.3.4.5
Project Travel

1.4
Linac Systems

1.4.1

Rf Power Systems




LI

LANL/CM/FPSC
TI,II,III;P,F,I

   1.4.1.1
402.5 MHz Rf  System

   1.4.1.2
805 MHz Rf  System

   1.4.1.3
Rf Reference System

   1.4.1.4
Rf Transport System

1.4.2

DTL Systems





LI

LANL/CM/FPSC
TI,II,III;P,F,I

   1.4.2.1
Linac Structure

   1.4.2.2
Magnet System

   1.4.2.3
Vacuum System

   1.4.2.4
Diagnostics

   1.4.2.5
Water System

   1.4.2.6
Mechanical Support and Alignment System

1.4.3

CCDTL Systems




LI

LANL/CM/FPSC
TI,II,III;P,F,I

   1.4.3.1
Linac Structure

   1.4.3.2
Magnet System

   1.4.3.3
Vacuum System

   1.4.3.4
Diagnostics

   1.4.3.5
Water System

   1.4.3.6
Mechanical Support and Alignment System

1.4.4

CCL Systems





LI

LANL/CM/FPSC
TI,II,III;P,F,I

   1.4.4.1
Linac Structure

   1.4.4.2
Magnet System

   1.4.4.3
Vacuum System

   1.4.4.4
Diagnostics

   1.4.4.5
Water System

   1.4.4.6
Mechanical Support and Alignment System

1.4.5

Other Systems




LI

LANL/CM/FPSC
TI,II,III;P,F,I

   1.4.5.1
Chopper System

   1.4.5.2
Energy Compressor System

1.4.6

Technical Support




LI

LANL/CM

TIII;PM

   1.4.6.1
Project Management

   1.4.6.2
Project Support

   1.4.6.3
Physics Support

   1.4.6.4
System Engineering

   1.4.6.5
QA/QC Support

   1.4.6.6
Engineering Management

1.5
Ring and Transfer Line Systems

1.5.1

HEBT (High Energy Beam Transport) Systems
LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.1.1
HEBT Magnets and Support

   1.5.1.2
HEBT Power Supply

   1.5.1.3
HEBT Vacuum

   1.5.1.4
HEBT Instrumentation

   1.5.1.5
HEBT Scraper, Collimator, and Shielding

   1.5.1.6
HEBT Debuncher and Compressor RF System

1.5.2

Injection Systems




LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.2.1
Pulsed Magnets

   1.5.2.2
Pulsed Power Supply

   1.5.2.3
D.C. Magnets

   1.5.2.4
D.C. Power Supply

   1.5.2.5
Stripping Foil 

 1.5.3

Magnet Systems




LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.3.1
High Field Magnets

   1.5.3.2
Low Field Magnets

   1.5.3.3
Magnet Support and Transporters

   1.5.3.4
Magnetic Measurement

1.5.4

Power Supply System




LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.4.1
High Power PS Systems

   1.5.4.2
Low Power PS Systems

 1.5.5

Vacuum System




LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.5.1
Vacuum Chambers

   1.5.5.2
Vacuum Pumps

   1.5.5.3
Sector Valves

   1.5.5.4
Vacuum Instrumentation

   1.5.5.5
Facility and Support

1.5.6

RF System





LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.6.1
High Level Systems

   1.5.6.2
Low Level Systems

1.5.7

Ring Systems Diagnostic Instrumentation

LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.7.1
Beam Position Monitor System

   1.5.7.2
Beam Profile Monitor System

   1.5.7.3
Beam Loss Monitor System

   1.5.7.4
Beam Current Monitor System

   1.5.7.5
Beam Damper/Tune Monitor System

   1.5.7.6
Bunch Signal Acquisition System

1.5.8

Collimation and Shielding



LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.8.1
Ring Collimator and Shielding

   1.5.8.2
Movable Shielding

   1.5.8.3
Monitor Instrumentation

1.5.9

Extraction System




LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.9.1
Fast Kicker Magnet

   1.5.9.2
Fast Kicker Power Supply

   1.5.9.3
Lambertson Septum Magnet

   1.5.9.4
Lambertson Septum Power Supply

1.5.10

RTBT (Ring to Target Beam Transport) System
LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.10.1
RTBT Magnet and Support

   1.5.10.2
RTBT Power Supply

   1.5.10.3
RTBT Vacuum 

   1.5.10.4
RTBT Instrumentation

   1.5.10.5
RTBT Collimator and Shielding

1.5.11

Cable






LI

BNL/CM/FPSC
TI,II,III;P,F,I

   1.5.11.1
Power Cable

   1.5.11.2
Signal Cable

1.5.12

Technical Support




LI

BNL/CM

TIII;PM

   1.5.12.1
Management

   1.5.12.2
Physics Support

   1.5.12.3
Survey and Alignment

1.6
Target Systems

1.6.1

Target Assemblies




LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.1.1
Target Module

   1.6.1.2
Target Process Systems

   1.6.1.3
Target Transport Systems

   1.6.1.4
Assembly and Testing

1.6.2

Moderator Systems




LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.2.1
Ambient Mod. Systems 

   1.6.2.2
Cryogenic Mod. Systems 

   1.6.2.3
Assembly and Testing

1.6.3

Reflector Assemblies




LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.3.1
Plug Assemblies

   1.6.3.2
Assembly and Testing

1.6.4

Vessel Systems




LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.4.1
Core Vessel

   1.6.4.2
Proton Beam Window Assembly

   1.6.4.3
Upper Vessel Assembly

   1.6.4.4
Assembly and Testing

1.6.5

Target Station Shielding



LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.5.1
Bulk Shielding Components

   1.6.5.2
External Shell and Liners

   1.6.5.3
Shutter Systems

   1.6.5.4
Neutron Beam line Systems

   1.6.5.5
Roof Structure

   1.6.5.6
Assembly and Testing

1.6.6

Target Utility System




LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.6.1
Cooling Water Systems

   1.6.6.2
Vacuum System

   1.6.6.3
Helium Gas System

   1.6.6.4
Assembly and Testing

1.6.7

Remote Handling System



LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.7.1
Maintenance Cell Systems

   1.6.7.2
High Bay Maintenance Systems

   1.6.7.3
Beamline Maintenance Systems

   1.6.7.4
Utility Vault Maintenance Systems

   1.6.7.5
Beam Dump Maintenance Systems

   1.6.7.6
Remote Handling Control Room

   1.6.7.7
Assembly and Testing

1.6.8

Controls





LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.8.1
Controls Integration

   1.6.8.2
Target Systems

   1.6.8.3
Moderator Systems

   1.6.8.4
Reflector Systems

   1.6.8.5
Vessel Systems

   1.6.8.6
Shielding Systems

   1.6.8.7
Target Utility Systems

   1.6.8.8
Remote Handling System

   1.6.8.9
Beam Dump Systems

   1.6.8.10
Cabling

   1.6.8.11
Personnel Safety Systems

1.6.9

Beam Dumps





LI

ORNL/CM/FPSC
TI,II,III;P,F,I

   1.6.9.1
Linac Dump

   1.6.9.2
Ring Injection Dump

   1.6.9.3
Ring Extraction Dump

   1.6.9.4
Assembly and Testing

1.6.10

Technical Support




LI

ORNL/CM

TIII;PM

   1.6.10.1
Management and Physics Support

1.6.10.2 Accelerator and Target Station Neutronic


and Shielding Analysis

   1.6.10.3
Systems Analysis

   1.6.10.4
Integrated Systems Startup and Testing

1.7
Experiment Systems

1.7.1

Instrument Support Facilities



LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.1.1
Laboratory Equipment





CM/FPSC

   1.7.1.2
Machine Shop Equipment

   1.7.1.3
General Equipment

1.7.2

Technical Support 




LI

ANL/ORNL/CM
TIII; PM

   1.7.2.1
Management

   1.7.2.2
Integrated Systems Testing

1.7.3

POW3 (Instrument 1)




LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.3.1
System Integration






CM/FPSC

   1.7.3.2
Data Acquisition

   1.7.3.3
Detectors

   1.7.3.4
Choppers

   1.7.3.5
Sample Environment

   1.7.3.6
Optical Elements

   1.7.3.7
Shielding

   1.7.3.8
Instrument Specific

1.7.4

INEL2 (Instrument 2)




LI

ANL/ORNL/

TI,II,III;P,F,I  

   1.7.4.1
System Integration






CM/FPSC

   1.7.4.2
Data Acquisition

   1.7.4.3
Detectors

   1.7.4.4
Choppers

   1.7.4.5
Sample Environment

   1.7.4.6
Optical Elements

   1.7.4.7
Shielding

   1.7.4.8
Instrument Specific

1.7.5

SCD1 (Instrument 3)




LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.5.1
System Integration






CM/FPSC

   1.7.5.2
Data Acquisition

   1.7.5.3
Detectors

   1.7.5.4
Choppers

   1.7.5.5
Sample Environment

   1.7.5.6
Optical Elements

   1.7.5.7
Shielding

   1.7.5.8
Instrument Specific

1.7.6

POW7 (Instrument 4)




LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.6.1
System Integration






CM/FPSC

   1.7.6.2
Data Acquisition

   1.7.6.3
Detectors

   1.7.6.4
Choppers

   1.7.6.5
Sample Environment

   1.7.6.6
Optical Elements

   1.7.6.7
Shielding

   1.7.6.8
Instrument Specific

1.7.7

INEL4 (Instrument 5)




LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.7.1
System Integration






CM/FPSC

   1.7.7.2
Data Acquisition

   1.7.7.3
Detectors

   1.7.7.4
Choppers

   1.7.7.5
Sample Environment

   1.7.7.6
Optical Elements

   1.7.7.7
Shielding

   1.7.7.8
Instrument Specific

1.7.8

INEL1 (Instrument 6)




LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.8.1
System Integration






CM/FPSC

   1.7.8.2
Data Acquisition

   1.7.8.3
Detectors

   1.7.8.4
Choppers

   1.7.8.5
Sample Environment

   1.7.8.6
Optical Elements

   1.7.8.7
Shielding

   1.7.8.8
Instrument Specific

1.7.9

SANS2 (Instrument 7)



LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.9.1
System Integration






CM/FPSC

   1.7.9.2
Data Acquisition

   1.7.9.3
Detectors

   1.7.9.4
Choppers

   1.7.9.5
Sample Environment

   1.7.9.6
Optical Elements

   1.7.9.7
Shielding

   1.7.9.8
Instrument Specific

1.7.10

REF1 (Instrument 8)




LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.10.1
System Integration






CM/FPSC

   1.7.10.2
Data Acquisition

   1.7.10.3
Detectors

   1.7.10.4
Choppers

   1.7.10.5
Sample Environment

   1.7.10.6
Optical Elements

   1.7.10.7
Shielding

   1.7.10.8
Instrument Specific

1.7.11

POW6 (Instrument 9)




LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.11.1
System Integration






CM/FPSC

   1.7.11.2
Data Acquisition

   1.7.11.3
Detectors

   1.7.11.4
Choppers

   1.7.11.5
Sample Environment

   1.7.11.6
Optical Elements

   1.7.11.7
Shielding

   1.7.11.8
Instrument Specific

1.7.12

INEL5 (Instrument 10)



LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.12.1
System Integration






CM/FPSC

   1.7.12.2
Data Acquisition

   1.7.12.3
Detectors

   1.7.12.4
Choppers

   1.7.12.5
Sample Environment

   1.7.12.6
Optical Elements

   1.7.12.7
Shielding

   1.7.12.8
Instrument Specific

1.7.13

Instrument 11





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.13.1
System Integration






CM/FPSC

   1.7.13.2
Data Acquisition

   1.7.13.3
Detectors

   1.7.13.4
Choppers

   1.7.13.5
Sample Environment

   1.7.13.6
Optical Elements

   1.7.13.7
Shielding

   1.7.13.8
Instrument Specific

1.7.14

Instrument 12





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.14.1
System Integration






CM/FPSC

   1.7.14.2
Data Acquisition

   1.7.14.3
Detectors

   1.7.14.4
Choppers

   1.7.14.5
Sample Environment

   1.7.14.6
Optical Elements

   1.7.14.7
Shielding

   1.7.14.8
Instrument Specific

1.7.15

Instrument 13





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.15.1
System Integration






CM/FPSC

   1.7.15.2
Data Acquisition

   1.7.15.3
Detectors

   1.7.15.4
Choppers

   1.7.15.5
Sample Environment

   1.7.15.6
Optical Elements

   1.7.15.7
Shielding

   1.7.15.8
Instrument Specific

1.7.16

Instrument 14





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.16.1
System Integration






CM/FPSC

   1.7.16.2
Data Acquisition

   1.7.16.3
Detectors

   1.7.16.4
Choppers

   1.7.16.5
Sample Environment

   1.7.16.6
Optical Elements

   1.7.16.7
Shielding

   1.7.16.8
Instrument Specific

1.7.17

Instrument 15





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.17.1
System Integration






CM/FPSC

   1.7.17.2
Data Acquisition

   1.7.17.3
Detectors

   1.7.17.4
Choppers

   1.7.17.5
Sample Environment

   1.7.17.6
Optical Elements

1.7.17.7 Shielding

1.7.17.8 Instrument Specific

1.7.18

Instrument 16





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.18.1
System Integration






CM/FPSC

   1.7.18.2
Data Acquisition

   1.7.18.3
Detectors

   1.7.18.4
Choppers

   1.7.18.5
Sample Environment

   1.7.18.6
Optical Elements

   1.7.18.7
Shielding

1.7.18.8 Instrument Specific

1.7.19

Instrument 17





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.19.1
System Integration






CM/FPSC

   1.7.19.2
Data Acquisition

   1.7.19.3
Detectors

   1.7.19.4
Choppers

   1.7.19.5
Sample Environment

   1.7.19.6
Optical Elements

   1.7.19.7
Shielding

   1.7.19.8
Instrument Specific

1.7.20

Instrument 18





LI

ANL/ORNL/

TI,II,III;P,F,I

   1.7.20.1
System Integration






CM/FPSC

   1.7.20.2
Data Acquisition

   1.7.20.3
Detectors

   1.7.20.4
Choppers

   1.7.20.5
Sample Environment

   1.7.20.6
Optical Elements

   1.7.20.7
Shielding

   1.7.20.8
Instrument Specific

1.8
Conventional Facilities

1.8.1

Technical Support




LI

ORNL/AE/CM

TIII;PM

   1.8.1.1
AE Coordination

   1.8.1.2
Project Support

   1.8.1.3
Construction Management for WBS 1.3

   1.8.1.4
Construction Management for WBS 1.4

   1.8.1.5
Construction Management for WBS 1.5

   1.8.1.6
Construction Management for WBS 1.6

   1.8.1.7
Construction Management for WBS 1.7

   1.8.8.8
Construction Management for WBS 1.8

   1.8.8.9
Construction Management for WBS 1.9

1.8.2

Land Improvements and Construction Support
LI

AE/CM/FPSC

TI,II,III;P,F,I

   1.8.2.1
Roadwork, Walks, Plazas, Paved Areas

   1.8.2.2
Site Characterization

   1.8.2.3
Site Preparation and Grading

   1.8.2.4
Stormwater Management

   1.8.2.5
Groundwater Interceptor System

   1.8.2.6
Retaining Walls

   1.8.2.7
Landscaping

   1.8.2.8
Fencing

   1.8.2.9
Security Inspector Posts

   1.8.2.10
Borrow Areas

   1.8.2.11
Excavation Disposal Areas

   1.8.2.12
Construction Support

1.8.3

Buildings





LI

AE/CM/FPSC

TI,II,III;P,F,I

   1.8.3.1
Front End Buildings

   1.8.3.2
Linac Tunnel 

   1.8.3.3
Klystron Hall and HEBT Service Building

   1.8.3.4
HEBT Tunnel

   1.8.3.5
Storage Ring Tunnel

   1.8.3.6
RTBT Tunnel

   1.8.3.7
Target Building and Experimental Hall

   1.8.3.8
Ring Service Building and Pump Building

   1.8.3.9
RTBT Service Buildings

   1.8.3.10
Dump Buildings

   1.8.3.11
Utility Building

   1.8.3.12
Lab and Shop Building

   1.8.3.13
Central Control Building

   1.8.3.14
Office Building

   1.8.3.15
Site Buildings and Structures

1.8.4

Utility Systems




LI

AE/CM/FPSC

TI,II,III;P,F,I

   1.8.4.1
Electrical Site Services 

   1.8.4.2
HVAC Site Services

   1.8.4.3
Mechanical/Piping Utility Systems

   1.8.4.4
Waste Systems

   1.8.4.5
Maintenance and General Purpose Equipment

1.8.5

Conventional Facilities Local Controls

LI

AE/CM/FPSC

TI,II,III;P,F,I

   1.8.5.1
Conventional Facilities Controls Integration 

   1.8.5.2
Electrical Power and Communications Systems

   1.8.5.3
HVAC Services

   1.8.5.4
Mechanical Piping Services

   1.8.5.5
Waste Systems

   1.8.5.6
Predictive Maintenance System

   1.8.5.7
Plant Security Systems

1.8.6

Safety and Computing Systems


LI

AE/CM/FPSC

TI,II,III;P,F,I

   1.8.6.1
Personnel Protection System

   1.8.6.2
Business Computing Systems

   1.8.6.3
Emergency Response Facilities Systems

1.9
Integrated Control System (ICS)



LI

ANL/BNL/LANL/
TI,II,III;P,F,I












LBNL/ORNL/CM/












FPSC

1.9.1

ICS Integration

   1.9.1.1
ICS Integration

1.9.2

ICS Global Systems

   1.9.2.1
Control System Network

   1.9.2.2
Timing System

   1.9.2.3
Fast Protection System

   1.9.2.4
Beam Permit System

   1.9.2.5
Main Control Room

   1.9.2.6
Software Development System

   1.9.2.7
Computing Systems

   1.9.2.8
Software (System and Application)

1.9.3

Front End Systems

   1.9.3.1
Front End Control System Integration

   1.9.3.2
Ion Source Controls

   1.9.3.3
LEBT Controls

   1.9.3.4
RFQ Controls

   1.9.3.5
MEBT Controls

   1.9.3.6
Cooling and Vacuum Controls

1.9.4

Linac Control Systems

   1.9.4.1
Linac Control Systems Integration

 
(Including Application Software)

   1.9.4.2
DTL Control Systems

   1.9.4.3
CCDTL Control Systems

   1.9.4.4
CCL Control Systems

   1.9.4.5
Control Systems for Other Systems

 
(Chopper, Energy Compressor)

   1.9.4.6
Control Systems for Linac HPRF Power Systems

1.9.5

Ring Control Systems

   1.9.5.1
Ring Control Systems Integration

   1.9.5.2
HEBT Controls

   1.9.5.3
Ring Controls

   1.9.5.4
RTBT Controls

   1.9.5.5
Application Software

1.9.6

Target Global Controls

   1.9.6.1
Target Controls Integration

   1.9.6.2
Target Systems

   1.9.6.3
Moderator Systems

   1.9.6.4
Reflector Systems

   1.9.6.5
Vessel Systems

   1.9.6.6
Shielding Systems

   1.9.6.7
Target Utilities Systems

   1.9.6.8
Remote Handling System Interface

   1.9.6.9
Beam Dump Systems

1.9.7

Experiment Systems Controls

   1.9.7.1
Instrument Support Facilities Controls

   1.9.7.2
Instrument Systems Controls System Integration

   1.9.7.3
POW3 Controls

   1.9.7.4
INEL2 Controls

   1.9.7.5
SCD1 Controls

   1.9.7.6
POW7 Controls

   1.9.7.7
INEL4 Controls

   1.9.7.8
INEL1 Controls

   1.9.7.9
SANS2 Controls

   1.9.7.10
REF1 Controls

   1.9.7.11
POW6 Controls

   1.9.7.12
INEL5 Controls

 1.9.8

Conventional Facilities Global Controls


    

    1.9.8.1
Conventional Facilities Controls Integration 

    1.9.8.2
Electrical Power and Communications Systems Interface

    1.9.8.3
HVAC Services

    1.9.8.4
Mechanical Piping Services

    1.9.8.5
Waste Systems

    1.9.8.6
Predictive Maintenance System Interface

    1.9.8.7
Personnel Protection System Interface

    1.9.8.8
Business Computing System Interface

    1.9.8.10
Emergency Response Facilities Systems
1.10
Operation






OE

ORNL


PO

1.10.1

Administrative Support

   1.10.1.1
Administrative Support

1.10.2

Environment, Safety, and Health

   1.10.2.1
Environment, Safety, and Health

1.10.3

Accelerator/Target Physics

   1.10.3.1
Accelerator/Target Physics

1.10.4

Accelerator/Target Operations

   1.10.4.1
Accelerator/Target Operations

1.10.5

Control Systems

   1.10.5.1
Control Systems

1.10.6

Mechanical

   1.10.6.1
Mechanical

1.10.7

Electrical

   1.10.7.1
Electrical

1.10.8

Crafts

   1.10.8.1
Crafts

1.10.9

User Support

   1.10.9.1
User Support

1.10.10
Utilities

   1.10.10.1
Utilities

1.10.11
Initial Purchases, Spares

   1.10.11.1
Initial Purchases, Spares

1.10.12
Consumables, Travel

   1.10.12.1
Consumables, Travel




1.0 Spallation Neutron Source











1.9.8 Conventional Facilities Global Controls





1.9.7 Experiment Systems Controls





1.9.6 Target Global Controls





1.9.5 Ring Control System





1.9.4 Linac Control Systems





1.9.3 Front End Systems





1.9.2 ICS Global Systems





1.9.1 ICS Integration





1.8.6 


Safety and Computing Systems








1.8.5 Conventional Facilities Local Controls 





1.7.13 - 1.7.20 Instrument No.'s 11 - 18








1.7.12 INEL5 Instrument No. 10








1.6.10 Technical Support





1.4.6 Technical Support





1.4.5 Other Systems





1.3.4 Technical Support





1.5.12 Technical Support





1.5.11 Cable 





1.6.9 Beam Dumps





1.6.8 Controls





1.10.12 Consumables, Travel





1.10.11 Initial Purchases, Spares





1.10.10 Utilities





1.10.9 User Support





1.10.8 Crafts





1.10.7 Electrical





1.10.6 Mechanical





1.10.5 Control Systems





1.10.4 Accelerator/


Target Operations





1.10.3 Accelerator/


Target Physics





1.10.2 Environment, Safety & Health





1.8.4 Utility Systems





1.8.3 Buildings





1.8.2 Land Improvements & Construction Support








1.7.11 POW6 Instrument No. 9








1.7.10 REF1 Instrument No. 8








1.7.9 SANS2 Instrument No. 7








1.7.8 INEL1 Instrument No. 6








1.7.7 INEL4 Instrument No. 5








1.7.6 POW7 Instrument No. 4








1.7.5 SCD1 Instrument No. 3








1.7.4 INEL2 Instrument No. 2








1.7.3 POW3 Instrument No. 1








1.7.2  Technical Support








1.6.7 Remote Handling  System





1.6.6 Target Utility System





1.6.5 Target Station Shielding





1.6.4 Vessel Systems





1.6.3 Reflector Assemblies





1.6.2 Moderator Systems





1.5.10 RTBT System





1.5.9 Extraction Systems





1.5.8 Collimation and Shielding





1.5.7 Ring System Diagnostic Instrumentation





1.5.6 RF System





1.5.3 Magnet Systems





1.5.4 Power Supply Systems





1.5.5 Vacuum System





1.5.2 Injection Systems





1.4.4 CCL Systems





1.4.3 CCDTL Systems





1.4.2 DTL Systems





1.5.1 HEBT Systems





1.8.1 Technical Support





1.10.1 Administrative Support





1.7.1  Instrument Support Facilities





1.6.1 Target Assemblies





1.4.1 RF Power Systems





1.3.3 MEBT





1.3.2 RFQ





1.3.1 Ion Source and LEBT





1.10 Operation





1.9 Control Systems





1.8 Conventional Facilities





1.7 Experiment Systems





1.2.6 Regulatory Compliance





1.2.5 Quality Assurance





1.2.4 Environmental & Waste Management Planning





1.2.3 Safety





1.2.2 Systems Engineering / Design Integration





1.2.1 Project Management and Administration





1.6 Target Systems





1.5 Ring and Transfer Line Systems





1.4 Linac Systems





1.3 Accelerator Front End Systems





1.2 Project Support





1.1.10 Robotics & Remote Handling Development





1.1.9 Global Control System Development





1.1.8 Beam Tube, Guide & Instrument Development





1.1.7 Cold Moderator System Development.





1.1.6 Materials Qualification





1.1.5 Mercury Target System Development





1.1.4 Neutron Source Systems Development





1.1.3 Rings System Development





1.1.2 Linac R&D





1.1.1 Front End R&D





1.1 Research and Development
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