
Date: 1/13/05

WBS No. 1.4.4 Title: MECO

Preparer/Manager: Dave Phillips Current Cost Est.(FY05 $M) $12.0

Assigned Contingency % 23.4%

Cost Elements (FY05 $M)
     Matls $2.8
     Effort $4.8
     Ohd $2.5
     Conting $1.8
     Total $12.0

WBS Dictionary Definition:

Technical Level of Confidence: (choose one)

Prototype Demonstrated Elements Built & Tested
Similar System Exists X Similar Technology Works
Novel System Concept No Candidate Concept Yet
Other (Comment)

Basis of the Cost Estimate: (by percentage of total cost: sum of fractions  = 100%)

Commercial Product 16% Engineered Design 18%
Engineered Conceptual 31% Scientist Conceptual 10%
Guess 5% Other (specify) 20%

Total 100%

Status of Hardware/Software Development:

Issues (funding, collaborator shortage, engineering help, etc.):

MECO
RSVP Review Status Sheet

Beamline transport from the Switchyard to MECO and the experimental requirements for MECO which are C-AD responsibility. 
This includes project support, the proton beamline, instrumentation, security, controls and experimental requirements.

Scope of C-AD Solenoid & Cryo Support may change due to recommendations of the Magnet Oversight Group



Date: 1/13/05

WBS No. 1.4.4.1 Title: Project Support & Integration

Preparer/Manager: Dave Phillips Current Cost Est.(FY05 $M) $2.21

Assigned Contingency % 16.0%

Cost Elements (FY05 $M)
     Matls $0.00
     Effort $1.36
     Ohd $0.63
     Conting $0.22
     Total $2.21

WBS Dictionary Definition:

Technical Level of Confidence: (choose one)

Prototype Demonstrated Elements Built & Tested
Similar System Exists X Similar Technology Works
Novel System Concept No Candidate Concept Yet
Other (Comment)

Basis of the Cost Estimate: (by percentage of total cost: sum of fractions  = 100%)

Commercial Product 0% Engineered Design 0%
Engineered Conceptual 0% Scientist Conceptual 0%
Guess 0% Previous Proj.Support efforts 100%

Total 100%

Status of Hardware/Software Development:

Issues (funding, collaborator shortage, engineering help, etc.):

MECO
RSVP Review Status Sheet

Provides for overall project support for the design, fabrication and installation of the C-AD portion of MECO. Coordination is 
provided between the MECO experiment, technical, administrative & safety groups at C-AD, Safety Committees at C-AD, BNL 
Central Shops & Plant Engineering and outside vendors & contractors. Technical supervision for C-AD employees. 
Documentation of the overall layout of the A-Line and MECO Experiment in Building 912. Project support includes the Liaison 
Engineer & Liaison Physicist for the overall project as well as project support for Beamline Design, Instrumentation, Security 
and Controls.



Date: 1/13/05

WBS No. 1.4.4.2 Title: MECO Proton Beamline

Preparer/Manager: Dave Phillips Current Cost Est.(FY05 $M) $5.60

Assigned Contingency % 24.4%

Cost Elements (FY05 $M)
     Matls $1.44
     Effort $2.25
     Ohd $1.01
     Conting $0.90
     Total $5.60

WBS Dictionary Definition:

Technical Level of Confidence: (choose one)
Prototype Demonstrated Elements Built & Tested
Similar System Exists X Similar Technology Works
Novel System Concept No Candidate Concept Yet
Other (Comment)

Basis of the Cost Estimate: (by percentage of total cost: sum of fractions  = 100%)

Commercial Product 20% Engineered Design 20%
Engineered Conceptual 40% Scientist Conceptual 15%
Guess 5% Other (specify) 0%

Total 100%

Status of Hardware/Software Development:

Issues (funding, collaborator shortage, engineering help, etc.):

4) Interfaces with the RFMM need to be better defined.

MECO
RSVP Review Status Sheet

Design, fabrication and installation of the A-Line transport system for the delivery of the primary beam from the Switchyard to 
MECO. The existing A-Line and the part of the D-Line will be cleared of existing equipment. New shielding for the Transport 
Solenoid and Cosmic Ray Shield will be purchased. The 480V power distribution system and controls for magnet power 
supplies will be updated. The primary transport will have 16 refurbished magnets from existing inventory and 2 new magnets 
will be designed and built. The vacuum system includes costs for a section of high vacuum for the RFMM, the downstream 
vacuum closure for the Production Solenoid (PS) and a Helium box between the PS and the beam dump. ODH and fire 
detection systems will be installed. Facility improvements include Bldg 912 roof repairs (vent fans not covered by preventive 
plant project maintenance by BNL) and enclosures for instrumentation, controls and RFMM.

3) The need for ODH detection in the beam cave may be eliminated if the design of the Production Solenoid is changed from 
bath cooling to conduction cooling.

1) Using shielding from inventory for the Cosmic Ray Shield is a potential cost savings which requires rigging to locate shield 
blocks with "low" activation levels.
2) The design of beam pitching onto the target needs to be completed, this could increase costs if collimation & shielding are 
more involved than assumed and it can decrease costs if the new pitching magnets can be replaced with magnets from 
inventory. 

Most equipment for MECO Proton Beamline either exists or is similar to an existing design. Relatively minor exceptions are the 
Production Solenoid vacuum end cap and the use of bulk zinc shielding as a cost effective non-magnetic radiation shielding for 
the Transport Solenoid and the Cosmic Ray Shield.



Date: 1/13/05

WBS No. 1.4.4.3 Title: MECO Instrumentation

Preparer/Manager: Dave Phillips Current Cost Est.(FY05 $M) $1.32

Assigned Contingency % 21.6%

Cost Elements (FY05 $M)
     Matls $0.48
     Effort $0.37
     Ohd $0.28
     Conting $0.18
     Total $1.32

WBS Dictionary Definition:  

Technical Level of Confidence: (choose one)

Prototype Demonstrated Elements Built & Tested
Similar System Exists X Similar Technology Works
Novel System Concept No Candidate Concept Yet
Other (Comment)

Basis of the Cost Estimate: (by percentage of total cost: sum of fractions  = 100%)

Commercial Product 30% Engineered Design 30%
Engineered Conceptual 20% Scientist Conceptual 15%
Guess 5% Other (specify) 0%

Total 100%

Status of Hardware/Software Development:

Issues (funding, collaborator shortage, engineering help, etc.):

3) MECO instrumentation needs to be scrubbed for both scope and cost.

MECO
RSVP Review Status Sheet

Instrumentation for the delivery of the proton beam from Switchyard to the Production Target and to monitor targeting 
efficiency. Beamline instrumentation includes EPM's (4), current transformers (2), beam position monitors (4), loss monitors 
and collimator motion control. Target monitoring devices are pin diodes (10), target flag, target telescope and target 
temperature monitor.

2) Extinction confirmation using current transformers will need special electronics.
1) Target monitoring is a challenge due to the location of the target inside the Production Solenoid.

Beamline instrumentation is similar to existing designs. 



Date: 1/13/05

WBS No. 1.4.4.4 Title: MECO Security

Preparer/Manager: Dave Phillips Current Cost Est.(FY05 $M) $0.44

Assigned Contingency % 20.2%

Cost Elements (FY05 $M)
     Matls $0.07
     Effort $0.21
     Ohd $0.11
     Conting $0.06
     Total $0.44

WBS Dictionary Definition:

Technical Level of Confidence: (choose one)

Prototype Demonstrated Elements Built & Tested
Similar System Exists X Similar Technology Works
Novel System Concept No Candidate Concept Yet
Other (Comment)

Basis of the Cost Estimate: (by percentage of total cost: sum of fractions  = 100%)

Commercial Product 25% Engineered Design 30%
Engineered Conceptual 40% Scientist Conceptual 5%
Guess 0% Other (specify) 0%

Total 100%

Status of Hardware/Software Development:

Issues (funding, collaborator shortage, engineering help, etc.): None

MECO
RSVP Review Status Sheet

Personnel access system to beam and experimental cave. The system is PLC based modeled after the NASA system.

Most of the hardware is commercially available. The software has not been developed but will be similar to the NSRL beam line 
software.



Date: 1/13/05

WBS No. 1.4.4.5 Title: MECO Controls

Preparer/Manager: Dave Phillips Current Cost Est.(FY05 $M) $0.31

Assigned Contingency % 24.1%

Cost Elements (FY05 $M)
     Matls $0.13
     Effort $0.07
     Ohd $0.06
     Conting $0.05
     Total $0.31

WBS Dictionary Definition:  

Technical Level of Confidence: (choose one)

Prototype Demonstrated Elements Built & Tested
Similar System Exists X Similar Technology Works
Novel System Concept No Candidate Concept Yet
Other (Comment)

Basis of the Cost Estimate: (by percentage of total cost: sum of fractions  = 100%)

Commercial Product 43% Engineered Design 22%
Engineered Conceptual 33% Scientist Conceptual 0%
Guess 2% Other (specify) 0%

Total 100%

Status of Hardware/Software Development:

Issues (funding, collaborator shortage, engineering help, etc.):

MECO
RSVP Review Status Sheet

All controls interface hardware for the MECO beamline magnet power supplies and beam instrumentation will be specified, 
procured, assembled, installed and tested.  Standard software tools and database will be configured, installed and tested.

This WBS needs scrubbing.

No hardware development required.  Use of standard RHIC controls elements.  Software development is limited to configuring 
and installing standard components and creating database elements for new modules.



Date: 1/13/05

WBS No. 1.4.4.6 Title: MECO Experiment

Preparer/Manager: Dave Phillips Current Cost Est.(FY05 $M) $2.08

Assigned Contingency % 30.2%

Cost Elements (FY05 $M)
     Matls $0.70
     Effort $0.58
     Ohd $0.41
     Conting $0.39
     Total $2.08

WBS Dictionary Definition:

Technical Level of Confidence: (choose one)

Prototype Demonstrated Elements Built & Tested
Similar System Exists Similar Technology Works X
Novel System Concept No Candidate Concept Yet
Other (Comment)

Basis of the Cost Estimate: (by percentage of total cost: sum of fractions  = 100%)

Commercial Product 10% Engineered Design 20%
Engineered Conceptual 50% Scientist Conceptual 10%
Guess 10% Other (specify) 0%

Total 100%

Status of Hardware/Software Development:

Issues (funding, collaborator shortage, engineering help, etc.):

2) This WBS needs scrubbing.

Production Target design at UCI has shown that a water cooled target is feasible.

MECO
RSVP Review Status Sheet

MECO Experiment areas which are C-AD responsibility are the Target System, Solenoid Support, and Experimental 
Infrastructure. The Target System includes verification of the UCI target design, proto type testing & fabrication, storage & 
handling design, testing & fabrication, and cooling system design & fabrication. Solenoid support includes MDMG Support, 
facility infrastructure for the installation of the solenoids & cryogenic system, integration of the cryogenic system with C-AD 
operations, and installation & hook-up of the solenoid power supplies. Experimental Infrastructure includes electric power & 
tray, an Electronics Hut, a new Counting House, an Experimental Safety System, and a Clean Room.

1) This plan assumes the Solenoid System is procured turn Key, C-AD's responsibility for the Solenoid System may change 
depending on final procurement method. The current plan has, for the most part, the minimal amount of work assigned to C-AD.


