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Funding Packages for WBS 1.1.9

WBS Number:
1.1.9

WBS Description:
Global Controls R&D

Scope of Work:  This work package covers development work required to support the design of SNS global control systems.  Tasks are mainly concerned with developing requirements and standards for the SNS Integrated Controls System.  

WBS 1.1.9.2 Standards Development.  Standards development tasks include:

· Select the starting set of EPICS software tools for SNS

· Specify standard IOC hardware (VME crates, processors, utility boards, etc.)

· Recommend standard PLC hardware and software

· Develop EPICS drivers for the selected standard PLC types.

· Develop requirements for a Labview-to-IOC interface.  Recommend a development plan for the interface.

Deliverables will include:

· Preliminary list of standard EPICS software tools

· Preliminary list of standard EPICS hardware

· PLC hardware standard

· Summary of IOC driver development status:

A-B PLC ethernet I/F

A-B ControlNet I/F

A-B DeviceNet I/F

· Summary of Labview / EPICS interface development

· Summary of ADE status

· Summary of database development status

WBS 1.1.9.3 Global Systems Development.  Tasks include:

· Develop requirements for SNS timing system

· Develop requirements for SNS equipment protection systems.

Deliverables will include:

· Timing sys block diagram

· Timing system SRD

· Updated cost estimate and schedule for timing system

· Equipment protection system block diagram

· Equipment protection system SRD

· Updated cost estimate and schedule for equipment protection systems

WBS 1.1.9.4 Integration Activities.  Tasks include:

· Procurement of equipment for ANL software development system. 

Funding Packages for WBS 1.9.1

WBS Number:
1.9.1

WBS Description:
Integrated Control System – Integration Activities

Scope of Work:   This work package covers integration and management of all of WBS 1.9 activities. 

WBS 1.9.1.1 Project Management.  This task covers funding for:

· senior team leader

· lead engineer

· database administration

· computer system administration

· project controls support

Travel for these people is also covered..


Since these are “level of effort” activities, there are no specific deliverables associated with them.

WBS 1.9.1.2 Cable Management.  This task  is currently unfunded (PCR in progress).

Funding Packages for WBS 1.9.2

Work Package Number:
1.9.2

Work Package Name:
Global Control Systems

Scope of Work:  This work package covers the design of  “global” control systems – i.e. the systems that are common to all or many of the principle SNS subsystems.  Specifically, these systems are:

· Control System Network  (WBS 1.9.2.1)

· Timing and Synchronization System  (WBS 1.9.2.2)

· Equipment Protection System  (WBS 1.9.2.3)

· Control Room and Computers  (WBS 1.9.2.4)

· Global Software Development  (WBS 1.9.2.5)

· Controls Group Development and Maintenance Labs  (WBS 1.9.2.6)

Tasks are mainly concerned with the preliminary design of these systems.

WBS 1.9.2.1 Control System Network.  Continue design of the control system network.  Deliverables include:

· Preliminary design review  (i.e. review work conducted in FY99).

· Interface Control Document (mostly documenting services to be provided by Conventional Facilities)

· Prepare next set of design documents, including:

- cabinet layout drawings

- control network security policy statement

- updated schedule and cost estimate

WBS 1.9.2.2 Timing System. Continue design of timing system.  Deliverables include:

· Preliminary Design Review. 

· Initial detailed design documentation, including:

- updated system block diagram

- updated system requirements document

- interface control document

- updated system description

- implementation plan (including plans for developing and manufacturing all the various pieces of equipment required for the complete system, as well as for developing associated software.)

- Updated schedule and cost estimate

WBS 1.9.2.3 Equipment Protection System. Continue preliminary design of equipment protection systems.  Deliverables include:

· Preliminary design documentation, including:

- updated system block diagram

- updated system requirements document

- updated system description

- updated schedule and cost estimate

· Preliminary Design Review. 

WBS 1.9.2.4 Computing Equipment (Servers & Displays).  Continue preliminary design of control room equipment.  Deliverables include:

· Issue preliminary design documentation, including:

- Preliminary layout of control room equipment

- Preliminary layout of control room equipment room racks

- Interface Control Document.  (Mostly documenting services to be provided by Conventional Facilities).

- Updated schedule and cost estimate

WBS 1.9.2.5 Software Development (System and Application).  Continue preliminary software design activities.  Activities will include:

· Applications Software workshop(s)

· Development of IOC drivers

· Develop database system to support control system design.

· Develop applications development environment (ADE)

· Develop EPICS enhancements required for SNS (e.g. a PLC record; channel access modifications)

· Update schedule and cost estimate

Specific deliverables include:

· Prototype ring magnet Oracle database system configured, reviewed and installed at ORNL.

· Sample EPICS database derived from this prototype database by scripts

· Archiver improvements, including web-based viewer

· Definition of channel access version 4 improvements, with schedule and cost estimate

· Name length limitation removed from EPICS

WBS 1.9.2.6 Controls Group Development and Maintenance Labs.  Activities will include continued design of an IOC utility VME module and procurement of a file server to support Integrated Control System development activities.  Deliverables include:

· Issue preliminary design documentation for IOC Utility Board, including:  System Requirements Document, and implementation plan

· Procurement of file server

Funding Package for WBS 1.9.3

WBS Number: 1.9.3

WBS Name:
Front End Controls

Scope of Work: This WBS element covers all aspects of design, construction, installation and testing of the distributed part of the SNS Control System which serves the Front End. The  FY00 WBS covers management and travel  (WBS 1.9.3.1); Ion Source/LEBT controls (WBS 1.9.3.2); RFQ controls (WBS 1.9.3.4); and Vacuum/Utility controls (WBS 1.9.3.6).

WBS Number: 1.9.3.1

WBS Name: Front End Controls – Management and Travel.

Scope of Work: This WBS covers the management of front end control system activities. It also includes Title 

I&II and Title III activities that cover integration of the whole, as well as travel.

FY00 Deliverables:
1. The management is a level- of-effort activity, and therefore has no deliverables. 

WBS Number: 1.9.3.2

WBS Name: Front End Controls: Ion Source/LEBT

Scope of Work: This WBS covers design, construction, installation and testing of controls for the Ion Source/LEBT. All hardware will be procured (except for final models of VME crate and CPU). All software will be configured.  All signal paths will be tested. The controls will be operational. 

FY00 Deliverables:


1. Hardware purchases complete.

2. Software configured.

3.: Signal paths tested from equipment to operator screen.

WBS Number: 1.9.3.4

WBS Name: Front End Controls: RFQ

Scope of Work: This WBS covers design, construction, installation and testing of controls for the RFQ. Hardware will be procured (except for final models of VME crate and CPU). All software will be configured.  All signal paths will be tested. The controls will be operational. 

FY00 Deliverables:


1. Hardware purchases complete.

2.: Software configured.

3. Signal paths tested from equipment to operator screen.

WBS Number: 1.9.3.6

WBS Name:
Front End Controls: Vacuum/Utility

Scope of Work: This WBS covers design, construction, installation and testing of controls for the Vacuum/Utility to support LEBT, RFQ, and Chillers (support for MEBT is not included in FY00). Hardware will be procured (except for final models of VME crate and CPU). All software will be configured.  All signal paths will be tested. The controls will be operational. 

FY00 Deliverables:


1. Hardware purchases complete.

2. Software configured for IS/LEBT portion.

3. Signal paths tested from equipment to operator screens for IS/LEBT portion.

4. Software configured for RFQ portion.

5. Signal paths tested from equipment to operator screens for RFQ portion.

Funding Packages for WBS 1.9.4

WBS Number:
1.9.4

WBS Name: Linac Control Systems

Scope of Work:
This WBS element covers all aspects of design, construction, installation and testing of the distributed part of the SNS Control System which serves the Linac. The  FY00 WBS covers management and a support laboratory (WBS 1.9.4.1) and preliminary design of the DTL control system and non-recurring controls interfaces to the magnet power supply, resonance cooling, vacuum and high power RF systems.  (WBS 1.9.4.7)

WBS Number:
1.9.4.1

WBS Name:

Linac Control Systems – Management and Integration. Support laboratory.

Scope of Work:
This WBS covers the management of the linac control system activities and establishment of a linux test station.

FY00 Deliverables: The management is a level of effort activity, and therefore has no deliverables. However, in September 2000, a report will be issued describing testing performed on the linux test station.

WBS Number:
1.9.4.7

WBS Name:
Preliminary subsystem design. 

Scope of Work:
In FY00, this work will be carried out by providing an EPICS-based control system for the Linac Hot model.  Subsystems include vacuum, resonance cooling and high power RF.  In addition, a model of the resonace cooling control system (RCCS) will be developed and applied to “what-if scenarios.  

FY00 Deliverables: For the Linac Hot Model:

1. RCCS model delivered, ready for “what-if” studies



2. ActiveX interface to labview RCCS system implemented

3. Non-prototypical system delivered, using hardware provided, and integrating HPRF, LLRF, Vacuum and Cooling Systems, with archive capability.

4. Design of prototypical system delivered.

For the DTL preliminary Review:

1. System description, block diagram, signal list (with names), rack and cable layout.

2. List interfaces to Equipment Protection and Timing systems

3. Draft operator screens

Funding Package for WBS 1.9.5

WBS No.:  
1.9.5

WBS Name:  Ring Integrated Control Systems

Scope of Work:  Provide integrated control systems (ICS) for Ring, HEBT, and RTBT systems

WBS No.:  
1.9.5.1

WBS Name:  Systems Integration

Scope of Work: Provide management, and integration activities. This is a level of effort task and has no deliverables.

WBS No.:  
1.9.5.2

WBS Name:  HEBT Controls

Scope of Work: Provide preliminary design for HEBT controls. Deliverables are:

· Block diagram and design criteria

WBS No.:  
1.9.5.3

WBS Name:  Ring Controls

Scope of Work: Provide preliminary design for Ring controls. Deliverables are:

· Block diagram and design criteria

WBS No.:  
1.9.5.4

WBS Name:  RTBT Controls

Scope of Work: Provide preliminary design for RTBT controls. Deliverables are:

· Block diagram and design criteria

WBS No.:  
1.9.5.5

WBS Name:  Application Software

Scope of Work: Provide EPICS application software for ring, HEBT, and RTBT controls. Deliverables are:

· Functional software specification

Funding Packages for WBS 1.9.6

WBS Number: 1.9.6

WBS Name:
Target Control Systems

Scope of Work: This work package covers the design of the target control systems.

Specifically, these systems are the following:

· Target Controls Integration (WBS 1.9.6.1)

· Target Systems (Assembly) (WBS 1.9.6.2)

· Moderator Systems (WBS 1.9.6.3)

· Reflector Systems (WBS 1.9.6.4)

· Vessel Systems (WBS 1.9.6.5)

· Shielding Systems (WBS 1.9.6.6)

· Target Utility Systems (WBS 1.9.6.7)

· Remote Handling Systems Interface (WBS 1.9.6.8)

· Beam Dump Systems (WBS 1.9.6.9)

WBS Number: 1.9.6.1

WBS Name:
Target Controls Integration

Scope of Work: This WBS provides management activities and an IOC development system.

FY00 Deliverables: Specify IOC development system
WBS Number: 1.9.6.7

WBS Name:
Target Utility Systems

Scope of Work: This WBS provides design criteria and Title I design for target system utilities controls.

FY00 Deliverables: 

1.
 Develop control system Design Criteria Document (DCD) that covers all fourth level WBSs. 

a. Develop system description including location of PLCs and IOCs, location of I/O, types of I/O, descriptions of fieldbuses used.

b. Describe normal operating requirements including alarms, interlocks, and control loops. Identify system trips done by the equipment protection system. Identify parameters that will be used to mask these trips.

c. List standards and conventions used.

d. Provide drawings for physical interfaces and reference documents for functional information adequate for interfacing systems to proceed with title II.

e. Provide documentation to define physical and functional interfaces to other level 3 and level 2 WBSs.

2. Complete Title I drawings and database entries. 

a. Equipment layout drawings and cable interfaces

b. PLC, IOC, I/O connection drawing

c. Control system equipment database entries

3. Use the Title I requirements to outline the hierarchical structure of the EPICS graphical screens and to summarize the functions of each of the screens.

WBS 1.9.7

Funding Package for WBS 1.9.8

WBS No.:  
1.9.8

WBS Name:  Conventional Facilities Integrated Control System

Scope of Work:  Initial Title I for the conventional facility integrated control system (ICS).

WBS No.:  
1.9.8.1

WBS Name:  Integration

Scope of Work: Level 3 task leader activities, requirements definition and initial system design will be performed. This will require interfacing with the AE to determine the functional division of controls between local controls (WBS 1.8.5) and the ICS (WBS 1.9.8) and with operations to determine what conventional facilities signals need to be input to and archived by the EPICS system.

Deliverables are:

· Systems requirements document and/or Interface Control Document

· System block diagram

· Updated schedule

· Updated cost estimate

Funding Package for WBS 1.9.9

WBS Number: 
1.9.9

WBS Name:

Personnel Protection Systems

Scope of Work: 
Personnel Protection Systems (PPS) include systems provided to protect personnel from radiation hazards and radioactive contamination from accelerator operations. This WBS element consists of three sub-elements: 

· WBS 1.9.9.1 Accelerator Personnel Protection 
· WBS 1.9.9.2 Target Facility Personnel Protection 

· WBS 1.9.9.3 Radiation and NESHAPS Monitoring Equipment

WBS Number: 
1.9.9.1

WBS Name:

Accelerator Personnel Protection 

Scope of Work:
This WBS includes equipment to protect workers from prompt radiation from accelerator operations.

Deliverables include:

Systems Requirements Document

Safety Requirements Specification

Interface Control Document

Block Diagrams

Plan Views

Functional System Description

Title I Design Review
