
SNS Project: WBS Level 3 Descriptor Form

WBS #: 1.9.4





Rev. 0
 Date
7/2/99
Title: Linac Controls

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



 This WBS covers linac control systems.  Subsystems include:

1. WBS 1.9.4.1 Linac Controls Integration and Management

2. WBS 1.9.4.2 Control Systems for Linac DTL

3. WBS 1.9.4.3 Control Systems for Linac CCDTL

4. WBS 1.9.4.4 Control Systems for Linac CCL

5. WBS 1.9.4.5 Control Systems for Linac Chopper and Diagnostics

6. WBS 1.9.4.6 Control Systems for Linac RF Systems

7. WBS 1.9.4.7 Non-Recurring (Title I) Design for Linac Vacuum, Cooling, and Power Supply Subsystems

Standard designs will be used as a means of reducing cost.  This is reflected in the WBS structure by the division of design costs into “non-recurring” and “recurring” tasks.  Non-recurring design costs are contained in WBS 1.9.4.7. 

Linac subsystems 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.)


For cost details refer to the WBS 1.9.4 cost book. 

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 #:  1.9.4.1





Rev. 0
   Date
7/6/99
Title: Linac Controls Integration and Management

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



This WBS covers four specific items:

i) Management and Support services, including the Linac level 3 team leader and system and database support for WBS 1.9.4.

ii) Travel for the level 3 team leader, design engineers and eventually in support of installation and testing.

iii) Application Programming for Linac integration.  This is for “client-side” high-level programming in support of the linac. This effort will be divided between provision of tools for linac physicists, and application support for  beam instrumentation.

iv) Control laboratory.  This provides a part-time technician, as well as instruments and consummables for a controls laboratory in support of linac control system development. 

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


For cost details refer to the WBS 1.9.4 cost book.
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 #: 1.9.4.2





Rev. 0
   Date:  7/6/99
Title: Control Systems for the Linac DTL

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



This WBS covers the overall system design for the Linac DTL, as well as the implementation, installation and testing of both hardware (IOCs) and software for the DTL vacuum, cooling and power supply control systems.

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


For cost details refer to the WBS 1.9.4 cost book.
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 #:  1.9.4.2.1





Rev. 0
   Date:  7/6/99
Title: DTL Vacuum System Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the DTL vacuum system.  Non-recurring software design costs are in WBS 1.9.4.7.1 

The design basis assumes 0.25 VME-based IOCs.  (Hardware shared with the CCDTL vacuum system.) Vacuum interlocks are effected in PLCs provided by another WBS.  Interface to the vacuum equipment is through standard, commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test each IOC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.1. 

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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


For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.2.2





Rev. 0
   Date
 7/6/99

Title: DTL Cooling System Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the DTL resonance cooling system and magnet cooling loops.  Non-recurring software design costs are in WBS 1.9.4.7.2 

The design basis assumes .25 VME-based IOC driving .25 PLC.  (Hardware shared with DTL.)  Resonance control is effected in the PLC.  Interface to the cooling system equipment is through commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test the IOC and PLC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.2. 

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOC, PLC and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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


For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.2.3





Rev. 0
   Date  7/6/99

Title: DTL Magnet Power Supply Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the DTL magnet power supply controls.  Non-recurring software design costs are in WBS 1.9.4.7.3 

The design basis assumes .05 VME-based IOC driving .05 PLC (shared with the CCDTL). Power supply control is effected in the PLC.  Interface to the power supplies is through commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test the IOC and PLC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.3. 

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOC, PLC and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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


For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.3





Rev. 0
   Date: 7/6/99
Title: Control Systems for the Linac CCDTL

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



This WBS covers the overall system design for the Linac CCDTL, as well as the implementation, installation and testing of both hardware (IOCs) and software for the CCDTL vacuum, cooling and power supply control systems.

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


For cost details refer to the WBS 1.9.4 cost book.
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 #:  1.9.4.3.1





Rev. 0
   Date  7/6/99
Title: CCDTL Vacuum System Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the CCDTL vacuum system.  Non-recurring software design costs are in WBS 1.9.4.7.1 

The design basis assumes 0.75 VME-based IOCs.  (Hardware shared with the DTL vacuum system.) Vacuum interlocks are effected in PLCs provided by another WBS.  Interface to the vacuum equipment is through standard, commercial, PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test each IOC and PLC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.1. 

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.3.2





Rev. 0
   Date: 7/6/99
Title: CCDTL Cooling System Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the CCDTL resonance cooling system and magnet cooling loops.  Non-recurring software design costs are in WBS 1.9.4.7.2 

The design basis assumes 0.75 VME-based IOC driving 0.75 PLC. (Hardware shared with the DTL cooling systems.) Resonance control is effected in the PLC.  Interface to the cooling system equipment is through commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test the IOC and PLC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.2. 

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOC, PLC and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 

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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.3.3





Rev. 0
   Date: 7/6/99
Title: CCDTL Magnet Power Supply Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the CCDTL magnet power supply controls.  Non-recurring software design costs are in WBS 1.9.4.7.3 

The design basis assumes .95 VME-based IOC driving .95 PLC (shared with the DTL). Power supply control is effected in the PLC.  Interface to the power supplies is through commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test the IOC and PLC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.3. 

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOC, PLC and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.4





Rev. 0
   Date
: 7/6/99
Title: Control Systems for the Linac CCL

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



This WBS covers the overall system design for the Linac CCL, as well as the implementation, installation and testing of both hardware (IOCs) and software for the CCL vacuum, cooling and power supply control systems.

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


For cost details refer to the WBS 1.9.4 cost book.
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 #:  1.9.4.4.1





Rev. 0
   Date: 7/6/99
Title: CCL Vacuum System Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the CCL vacuum system.  Non-recurring software design costs are in WBS 1.9.4.7.1 

The design basis assumes 3 VME-based IOCs. Vacuum interlocks are effected in PLCs provided in another WBS.  Interface to the vacuum equipment is through standard, commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test each IOC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.1. 

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.4.2





Rev. 0
   Date:  7/6/99
Title: CCL Cooling System Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the CCL resonance cooling system and magnet cooling loops.  Non-recurring software design costs are in WBS 1.9.4.7.2 

The design basis assumes 3 VME-based IOCs driving 6 PLCs. Resonance control is effected in the PLCs.  Interface to the cooling system equipment is through commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test each IOC and PLC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.2. 

This WBS element also includes the labor to install and test the IOCs and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs, PLCs and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.4.3





Rev. 0
   Date: 7/6/99

Title: CCL Magnet Power Supply Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for the CCL magnet power supply controls.  Non-recurring software design costs are in WBS 1.9.4.7.3 

The design basis assumes 4 VME-based IOCs driving 8 PLCs. Power supply control is effected in the PLCs.  Interface to the power supplies is through commercial PLC I/O. The software cost estimate is based upon one man-week each to reinstanciate and software test the IOC and PLC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.3. 

This WBS element also includes the labor to install and test the IOCs and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs, PLCs and I/O modules are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.5





Rev. 0
   Date: 7/6/99
Title: Control Systems for the Linac Chopper and Diagnostics

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



This WBS covers the overall system design for the interface to the global control system of the Linac Chopper and Diagnostics Systems, both hardware and software, as well as the implementation, installation and testing of both hardware (IOCs) and software for these systems.

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


For cost details refer to the WBS 1.9.4 cost book.
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 #: 1.9.4.5.1





Rev. 0
   Date:  7/6/99
Title: Diagnostic System Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for all of the linac and HEBT beam instrumentation systems.  Non-recurring software design costs are in WBS 1.9.4.7.4. 

The design basis assumes 55 VXI-based IOCs, containing special, in-house built front- end diagnostics modules. Only the powered crates, slot zero controllers and recurrent IOC software is included in this WBS.  All VXI modules and DSP programming is in the Diagnostics WBS. The software cost estimate is based upon two man-weeks each to reinstanciate and software test each IOC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.4. This estimate is based upon LEDA experience.

This WBS element also includes the labor to install and test the IOCs and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.5.2





Rev. 0
   Date: 7/6/99
Title: Chopper Controls

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




This WBS covers the hardware and software for the IOC database, sequences and engineering screens for the MEBT chopper controls. 

The design basis assumes 1VME-based IOC. Interface to the chopper is through VME I/O.  The software cost estimate assumes 20 man-weeks (8 hours/channel) to develop and test the IOC software.

This WBS element also includes the labor to install and test the IOC and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOC is purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.6





Rev. 0
   Date:  7/6/99
Title: Control Systems for the Linac RF Subsystems

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



This WBS covers the overall system design for the interface to the global control system for the Linac Low Level RF (LLRF) and High Power RF (HPRF) Subshystems, both hardware and software, as well as the implementation, installation and testing of both hardware (IOCs) and software for these systems.

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


For cost details refer to the WBS 1.9.4 cost book.
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 #: 1.9.4.6.1





Rev. 0
   Date:  7/6/99
Title: LLRF Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for all of the linac, RFQ and HEBT rf systems. Non-recurring software design costs are in WBS 1.9.4.7.5. 

The design basis assumes 34 VXI-based IOCs, containing special, in-house built front- end LLRF modules. Only the powered crates, slot zero controllers and recurrent IOC software is included in this WBS.  All VXI modules and DSP programming is in the LLRF WBS. The software cost estimate is based upon two man-weeks each to reinstanciate and software test each IOC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.5. This estimate is based upon LEDA experience.

This WBS element also includes the labor to install and test the IOCs and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.6.2





Rev. 0
   Date: 7/6/99
Title: HPRF Controls

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




This WBS covers the IOC hardware and recurrent software for the IOC database, sequences and engineering screens for all of the linac, RFQ and HEBT HPRF systems. Non-recurring software design costs are in WBS 1.9.4.7.6. 

The design basis assumes 34 VME-based IOCs.  These are interfaced to PLCs connected to the HPRF systems, which are provided in the HPRF WBS. This WBS includes the interface hardware and software to the PLCs. The software cost estimate is based upon two man-weeks each to reinstanciate and software test each IOC, assuming identical, recurring systems, and that the first copy has already been developed, iterated and tested under WBS 1.9.4.7.6. This estimate is based upon LEDA experience.

This WBS element also includes the labor to install and test the IOCs and to do a point-to-point and end-to-end test of each channel from control room to transducer.

It is assumed that IOCs are purchased as part of a quantity order, and that software, assembly and installation are done in house. 



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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.7





Rev. 0
   Date: 7/6/99
Title: Non-recurring (Title I) design for Linac Vacuum, Cooling and Power Supply Subsystems

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



This WBS covers the Title I design for the distributed parts (IOCs) of the vacuum, cooling and power supply subsystems for the Linac DTL, CCDTL and CCL. This includes development, implementation, testing and iteration of EPICS databases, drivers, sequences and engineering screens on a prototypical test bed in prototypical IOCs for each of these subsystems, to the point where these IOCs, databases and associated software can be replicated automatically for the actual systems.


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

For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.7.1





Rev. 0   Date: 7/6/99

Title: Non-recurring (Title I) design for Linac Vacuum control systems.

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



This WBS covers the Title I design for the distributed parts (IOCs) of the linac vacuum control subsystems for the Linac DTL, CCDTL and CCL. This includes development, implementation, testing and iteration of EPICS databases, drivers, sequences and engineering screens on a prototypical test bed in prototypical IOCs (included), to the point where these IOCs, databases and associated software can be replicated automatically for the actual systems.


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


For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.7.2





Rev. 0
   Date:  7/6/99
Title: Non-recurring (Title I) design for Linac Cooling Control Systems.

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



This WBS covers the Title I design for the distributed parts (IOCs) of the cooling control subsystems for the Linac DTL, CCDTL and CCL. This includes development, implementation, testing and iteration of EPICS databases, drivers, sequences and engineering screens on a prototypical test bed in prototypical IOCs (included), to the point where these IOCs, databases and associated software can be replicated automatically for the actual systems.

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


For cost details refer to the WBS 1.9.4 cost book.
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 #: 1.9.4.7.3





Rev. 0   Date: 7/6/99
Title: Non-recurring (Title I) design for Linac Power Supply Systems.

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



This WBS covers the Title I design for the distributed parts (IOCs) of the power supply control subsystems for the Linac DTL, CCDTL and CCL. This includes development, implementation, testing and iteration of EPICS databases, drivers, sequences and engineering screens on a prototypical test bed in prototypical IOCs (included), to the point where these IOCs, databases and associated software can be replicated automatically for the actual systems.



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


For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.7.4





Rev. 0   Date:  7/6/99
Title: Non-recurring (Title I) design for Linac Diagnostic Systems.

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



This WBS covers the Title I design for the distributed parts (IOCs) of the beam diagnostic supervisory control subsystems for the Linac DTL, CCDTL, CCL and part of the HEBT. This includes development, implementation, testing and iteration of EPICS databases, drivers, sequences and engineering screens on a prototypical test bed in prototypical IOCs (included), to the point where these IOCs, databases and associated software can be replicated automatically for the actual systems.



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


For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.7.5





Rev. 0   Date: 7/6/99
Title: Non-recurring (Title I) design for Linac LLRF Systems.

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



This WBS covers the Title I design for the distributed parts (IOCs) of LLRF supervisory control subsystems for the RFQ, Linac DTL, CCDTL, CCL and HEBT Chopper. This includes development, implementation, testing and iteration of EPICS databases, drivers, sequences and engineering screens on a prototypical test bed in prototypical IOCs (included), to the point where these IOCs, databases and associated software can be replicated automatically for the actual systems.

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


For cost details refer to the WBS 1.9.4 cost book.

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 #: 1.9.4.7.6





Rev. 0
   Date:  7/6/99
Title: Non-recurring (Title I) design for Linac HPRF Systems.

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



This WBS covers the Title I design for the distributed parts (IOCs) of HPRF supervisory control subsystems for the RFQ, Linac DTL, CCDTL, CCL and HEBT Chopper. This includes development, implementation, testing and iteration of EPICS databases, drivers, sequences and engineering screens on a prototypical test bed in prototypical IOCs (included), to the point where these IOCs, databases and associated software can be replicated automatically for the actual systems.

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


For cost details refer to the WBS 1.9.4 cost book.
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


