
SNS Project: WBS Level 3 Descriptor Form

WBS #: 1.9.2





Rev. 0
 Date
7/6/99
Title: Global Control Systems

DESCRIPTION  (Scope, Number of Items, Method of Accomplishment, and Special Requirements)



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

    1. WBS 1.9.2.1 Control System Network

    2. WBS 1.9.2.2 Timing and Synchronization System

    3. WBS 1.9.2.3 Equipment Protection System

    4. WBS 1.9.2.4 Control Room and Computers

    5. WBS 1.9.2.5 Global Software Development

    6. WBS 1.9.2.6 Controls Group Laboratories

These systems are described in more detail in the appropriate level 4 WBS descriptor forms.

REFERENCE DOCUMENTS (Technical refs. and basis for cost estimates—dwg#s, catalog, etc.)


The cost basis for this WBS is provided in the WBS 1.9 Cost Book, Section 1.9.2. Additional WBS 1.9 information is available on the Controls Team page of the SNS web site at: http://www.ornl.gov/~nsns/ProjectInformation/SNSteams/Controls/Controls.html (password required). 

COST -To be completed by the Project Office





 

Procurement (including subcontract labor):  

K$

Labor, Burdened and escalated 

$K 
Total 


K$

SCHEDULE MILESTONES (Description and Milestone ID or Activity ID, and Schedule Name) 



CCB CHANGES (PCO #, date, title of approved changes)






DESIGN REVIEW (date of next scheduled, and summary of those completed)






SAFETY-RELATED REVIEWS (date of next scheduled, and summary of those completed

QA RELATED REVIEWS (date of next scheduled, and summary of those completed)

WBS #: 1.9.2.1





Rev. 0
 Date
7/6/99
Title: ICS Network

DESCRIPTION  (Scope, Number of Items, Method of Accomplishment, and Special Requirements)



This WBS provides network communications required for operation and maintenance of ICS equipment.  The scope includes the network cable plant from ICS nodes to communications closets/rooms, and network switches.  Also included are network diagnostic systems and terminal server connections to controller programming ports.

The design and cost estimate for the ICS network are based on a Megabit switched ethernet backbone with 100Mbit copper or fiber to individual IOCs and OPIs.

Conventional facilities (WBS 1.8) are to provide the network “back-bone” cable plant as well as all cable raceways.  Equipment network interface ports are provided by other WBS 1.9.x systems.

Note that networks and connectivity for SNS offices and labs and connectivity to the external internet are not included.

ICS network activities include:

· Title I, II, and III design.

· Procurement, installation, and testing of network equipment and cabling.

· Interface with WBS 1.8 design personnel regarding electrical raceways, network back-bone connections, and communications closet/room layouts.

· Interface with WBS 1.9 design personnel regarding equipment that requires connections to the ICS network.

The design for this WBS will be performed by ORNL/ SNS. Procurement of materials and equipment will be by ORNL/ SNS. Installation of components will be performed by construction manager craft labor and ORNL / SNS technician labor.  Testing will be performed by ORNL / SNS.  ORNL Computers, Information, & Network Division (CIND) will provide design, testing, and maintenance support.


REFERENCE DOCUMENTS (Technical refs. and basis for cost estimates—dwg#s, catalog, etc.)


The cost basis for this WBS is provided in the WBS 1.9 Cost Book, Section 1.9.2. Additional WBS 1.9 information is available on the Controls Team page of the SNS web site at: http://www.ornl.gov/~nsns/ProjectInformation/SNSteams/Controls/Controls.html (password required).

COST






 

Procurement (including subcontract labor):  

K$


Fabrication and Installation Labor 
hrs.        K$ (unburdened, unescalated)

Engineering/Scientific Labor 

hrs.
   K$ (unburdened, unescalated)  

  To be completed by the Project Office: 

  Labor, Burdened and escalated 

$K 
Total 


K$

SCHEDULE MILESTONES (Description and Milestone ID or Activity ID, and Schedule Name) 



CCB CHANGES (PCO #, date, title of approved changes)







DESIGN REVIEW (date of next scheduled, and summary of those completed)






SAFETY-RELATED REVIEWS (date of next scheduled, and summary of those completed)


QA-RELATED REVIEWS (date of next scheduled, and summary of those completed)


WBS #: 1.9.2.2





Rev. 0
 Date
7/6/99
Title: Timing and Synchronization System

DESCRIPTION  (Scope, Number of Items, Method of Accomplishment, and Special Requirements)



This WBS includes the engineering, fabrication, installation and testing of the SNS global timing and synchronization system.  This system synchronizes all aspects of accelerator operation – including neutron and proton choppers, linac and ring rf systems, and ring injection and extraction systems. 

The cost estimate and design are based upon the design for similar functionality from RHIC.  A master timer distributes “events” to slave modules distributed in IOCs. The slave modules then produce interrupts or triggers to initiate synchronized data taking or other activities. The carrier frequency is 19MHz, the 16th harmonic of the Ring frequency. The master timer, a distribution system, and 100 slave modules are included in this WBS item, as well as software development for “programming” the events.

Subtasks include: 

· Title I, II, and III design of timing system hardware.

· Development and testing of software required to interface timing system hardware with the ICS.

· Procurement, fabrication, installation, and testing of timing system hardware.

· Interface with operations and other WBS 1.x designers to specify the required functionality.

BNL will have primary responsibility for timing system design and software development.  Support will be provided by other SNS collaborators.  Procurement of materials and equipment will be by BNL. Installation of components will be performed by ORNL technician labor.  “Factory acceptance testing” will be done by BNL.  Testing on site will be done by ORNL / SNS and the WBS 1.9.x system using a given piece of timing system hardware.


REFERENCE DOCUMENTS (Technical refs. and basis for cost estimates—dwg#s, catalog, etc.)


A cost basis for this WBS is provided in the WBS 1.9 Cost Book, Section 1.9.2. Additional WBS 1.9 information is available on the Controls Team page of the SNS web site at: http://www.ornl.gov/~nsns/ProjectInformation/SNSteams/Controls/Controls.html (password required).

COST






 

Procurement (including subcontract labor):  

K$


Fabrication and Installation Labor 
hrs.        K$ (unburdened, unescalated)

Engineering/Scientific Labor 

hrs.
   K$ (unburdened, unescalated)  

  To be completed by the Project Office: 

  Labor, Burdened and escalated 

$K 
Total 


K$

SCHEDULE MILESTONES (Description and Milestone ID or Activity ID, and Schedule Name) 



CCB CHANGES (PCO #, date, title of approved changes)







DESIGN REVIEW (date of next scheduled, and summary of those completed)






SAFETY-RELATED REVIEWS (date of next scheduled, and summary of those completed)


QA-RELATED REVIEWS (date of next scheduled, and summary of those completed)




WBS #: 1.9.2.3





Rev. 0
 Date
7/6/99
Title: Equipment Protection Systems

DESCRIPTION  (Scope, Number of Items, Method of Accomplishment, and Special Requirements)



This WBS covers the engineering, construction, installation and testing of the global equipment protection systems.  It does NOT include personnel safety systems, which are covered in WBS 1.9.9. Functionality includes:

1. Fast Protect – turns off beam and aborts beam in machine within 10usec when certain conditions are met or exceeded.

2. Beam Pulse Enable – allows each macropulse to be initiated provided all accelerator systems are in an appropriate state.

3. Run Permit – allows beam operation only when all accelerator systems are operating normally in the correct mode.

Some intersystem interlocks may be included in this WBS.  Interlocks within a subsystem (e.g. DTL vacuum interlocks) are not included; nor are specific equipment interlocks.

The cost estimate is based upon the RHIC design for similar functionality. A carrier is interrupted at distributed slave modules when anomalous conditions are detected. First fault is latched, and can be read on the IOC backplane.  The cost estimate includes the master, a carrier distribution system and 100 slave modules, and software development for status display and mode selection.

Subtasks include: 

· Title I, II, and III design of equipment protection system hardware.

· Development and testing of software required to execute equipment protection functions and to interface equipment protection system hardware with the ICS.

· Procurement, fabrication, installation, and testing of equipment protection system hardware.

· Interface with operations and other WBS 1.x designers to specify the required functionality.

BNL will have primary responsibility for equipment protection system design and software development.  Support will be provided by other SNS collaborators.  Procurement of materials and equipment will be by BNL. “Factory acceptance testing” of the equipment protection system will be performed by BNL.  Installation of components will be performed by ORNL technician labor.  Testing will be done by ORNL / SNS and the team members using the given piece of hardware.

REFERENCE DOCUMENTS (Technical refs. and basis for cost estimates—dwg#s, catalog, etc.)


A cost basis for this WBS is provided in the WBS 1.9 Cost Book, Section 1.9.2. Additional WBS 1.9 information is available on the Controls Team page of the SNS web site at: http://www.ornl.gov/~nsns/ProjectInformation/SNSteams/Controls/Controls.html (password required).

COST






 

Procurement (including subcontract labor):  

K$


Fabrication and Installation Labor 
hrs.        K$ (unburdened, unescalated)

Engineering/Scientific Labor 

hrs.
   K$ (unburdened, unescalated)  

  To be completed by the Project Office: 

  Labor, Burdened and escalated 

$K 
Total 


K$

SCHEDULE MILESTONES (Description and Milestone ID or Activity ID, and Schedule Name) 



CCB CHANGES (PCO #, date, title of approved changes)







DESIGN REVIEW (date of next scheduled, and summary of those completed)






SAFETY-RELATED REVIEWS (date of next scheduled, and summary of those completed)


QA-RELATED REVIEWS (date of next scheduled, and summary of those completed)




WBS #: 1.9.2.4





Rev. 0
 Date
7/6/99
Title: Server and Display Hardware

DESCRIPTION  (Scope, Number of Items, Method of Accomplishment, and Special Requirements)



This WBS activity will implement servers and displays shared by WBS 1.9.x systems.  Equipment to be provided includes:

· Control room operator interface workstations (EPICS OPIs).  In addition to the main control room, workstations will be provided in operating areas for the front end, ring, and target. 

· EPICS file server.  This server is required for maintenance of the SNS EPICS system.  It will also run database applications.

· Model server.  This server will run applications programs to support operation of the accelerator, e.g. accelerator models. 

· Boot servers, one for each major 1.9.x system. EPICS nodes will download their programs from these servers.

· Management of rack space in the control building’s equipment room.

Subtasks include: 

· Title I, II, and III design.

· Procure, install, and test server and display hardware and software.

· Interface with operations and design personnel to coordinate assignment of control room and equipment room space.

The design for this WBS will be performed by ORNL/ SNS. Procurement of materials and equipment will be by ORNL/ SNS. Installation of components will be performed by the construction manager craft labor and ORNL craft labor.  Testing will be by ORNL / SNS.


REFERENCE DOCUMENTS (Technical refs. and basis for cost estimates—dwg#s, catalog, etc.)

A cost basis for this WBS is provided in the WBS 1.9 Cost Book, Section 1.9.2. Additional WBS 1.9 information is available on the Controls Team page of the SNS web site at: http://www.ornl.gov/~nsns/ProjectInformation/SNSteams/Controls/Controls.html (password required).

COST






 

Procurement (including subcontract labor):  

K$


Fabrication and Installation Labor 
hrs.        K$ (unburdened, unescalated)

Engineering/Scientific Labor 

hrs.
   K$ (unburdened, unescalated)  

  To be completed by the Project Office: 

  Labor, Burdened and escalated 

$K 
Total 


K$

SCHEDULE MILESTONES (Description and Milestone ID or Activity ID, and Schedule Name) 



CCB CHANGES (PCO #, date, title of approved changes)







DESIGN REVIEW (date of next scheduled, and summary of those completed)






SAFETY-RELATED REVIEWS (date of next scheduled, and summary of those completed)


QA-RELATED REVIEWS (date of next scheduled, and summary of those completed)




WBS #: 1.9.2.5





Rev. 0
 Date
7/6/99
Title: Software Development

DESCRIPTION  (Scope, Number of Items, Method of Accomplishment, and Special Requirements)



This WBS activity will develop and maintain software to be shared by WBS 1.9.x and other subsystems.  Functions include:

· Set-up of EPICS applications development environment for SNS.

· Software configuration control.

· Upgrading EPICS tools to meet SNS requirements. 

· Develop tools and an environment for the development of physics applications by operations staff.

· ICS-related database applications.

· Procurement of commercial-off-the-shelf software required to support the ICS.

This WBS is a “level-of-effort” task providing 9 FTEs for “Application Software” and 4 FTEs for EPICS system software.  Additional applications effort is in WBS 1.9.4 and 1.9.5.  Effort in those WBS elements will focus on the linac and ring respectively, and their instrumentation.

Responsibilities for the software development tasks of this WBS will be assigned among the collaborators. 


REFERENCE DOCUMENTS (Technical refs. and basis for cost estimates—dwg#s, catalog, etc.)

A cost basis for this WBS is provided in the WBS 1.9 Cost Book, Section 1.9.2. Additional WBS 1.9 information is available on the Controls Team page of the SNS web site at: http://www.ornl.gov/~nsns/ProjectInformation/SNSteams/Controls/Controls.html (password required).

COST






 

Procurement (including subcontract labor):  

K$


Fabrication and Installation Labor 
hrs.        K$ (unburdened, unescalated)

Engineering/Scientific Labor 

hrs.
   K$ (unburdened, unescalated)  

  To be completed by the Project Office: 

  Labor, Burdened and escalated 

$K 
Total 


K$

SCHEDULE MILESTONES (Description and Milestone ID or Activity ID, and Schedule Name) 



CCB CHANGES (PCO #, date, title of approved changes)







DESIGN REVIEW (date of next scheduled, and summary of those completed)






SAFETY-RELATED REVIEWS (date of next scheduled, and summary of those completed)


QA-RELATED REVIEWS (date of next scheduled, and summary of those completed)




WBS #: 1.9.2.6





Rev. 0
 Date
7/6/99
Title: Control System Development Laboratories

DESCRIPTION  (Scope, Number of Items, Method of Accomplishment, and Special Requirements)



This WBS activity will provide facilities required for development and maintenance of ICS hardware and software.  Functions include:

· Software development systems.  Includes workstations, I/O controllers, and programmable controllers.

· A hardware test facility (including the labor cost of an electronics technician to man the facility).  

· Miscellaneous test equipment.

The design and software development for this WBS will be performed by ORNL/ SNS. Procurement of materials and equipment will be by ORNL/ SNS. Installation of components will be performed by the construction manager craft labor and ORNL craft labor.  Testing will be by ORNL / SNS.


REFERENCE DOCUMENTS (Technical refs. and basis for cost estimates—dwg#s, catalog, etc.)

A cost basis for this WBS is provided in the WBS 1.9 Cost Book, Section 1.9.2. Additional WBS 1.9 information is available on the Controls Team page of the SNS web site at: http://www.ornl.gov/~nsns/ProjectInformation/SNSteams/Controls/Controls.html (password required).

COST






 

Procurement (including subcontract labor):  

K$


Fabrication and Installation Labor 
hrs.        K$ (unburdened, unescalated)

Engineering/Scientific Labor 

hrs.
   K$ (unburdened, unescalated)  

  To be completed by the Project Office: 

  Labor, Burdened and escalated 

$K 
Total 


K$

SCHEDULE MILESTONES (Description and Milestone ID or Activity ID, and Schedule Name) 



CCB CHANGES (PCO #, date, title of approved changes)







DESIGN REVIEW (date of next scheduled, and summary of those completed)






SAFETY-RELATED REVIEWS (date of next scheduled, and summary of those completed)


QA-RELATED REVIEWS (date of next scheduled, and summary of those completed)












Form date 6/7/99


