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1.0 [bookmark: _Toc253492085][bookmark: _Ref257029140][bookmark: _Toc252791831][bookmark: _Toc252791841][bookmark: _Toc252791851][bookmark: _Toc252791860][bookmark: _Toc252791869][bookmark: _Toc252791887][bookmark: _Toc252791929][bookmark: _Toc252791943][bookmark: _Toc252791951][bookmark: _Toc252791959][bookmark: _Toc252793153][bookmark: _Toc252793186][bookmark: _Toc252793217][bookmark: _Toc252793232][bookmark: _Toc252793340][bookmark: _Toc252793363][bookmark: _Toc252793384]Scope of Work and Required Content of Proposal

[bookmark: _Ref252431889]This Statement of Work (SOW) defines the scope of work for the stringing, instrumentationassembly and delivery of six five sectors of the Region 2Region 1 Drift chambers for the CLAS12 detector at Jefferson Lab. The construction of the Region 2Region 1 Drift Chambers (R12DC) is vital to the success of the CLAS12 detector at Jefferson Lab (JLab).  This project represents a significant effort and is planned as a joint venture between Old Dominion UniversityIdaho State University (ODUISU) and JSA/Jefferson Lab (JLab), consistent with the intent of the Memorandum of Understanding[footnoteRef:1] dated xxxxxxx March 24, 2010 and subsequentlythis fully executed Subcontract.  This Statement of Work (SOW) is part of a rRequest for a pProposal from from ODUISU  to do the work.  Itand defines the scope of work to be done by ODU and establishesdefines the required contents of such a proposal document.	Comment by temp: Latifa to send a copy 4/2/2010	Comment by Jefferson Lab: I agree - Mac [1:  Memorandum of Understanding between JSA,LLC, Thomas Jefferson National Accelerator Facility and ISU of xxxxxx, regarding work for the CLAS12 project.] 


1.1 General Description of the Project

The R12DC project consists of the stringing and instrumentation construction and assembly of six “Region 2Region 1” drift chambers.  JLab has designed and procured all parts necessary for this worke assembly of the chambers.  The first chamber will be assembled and strung at JLab.  The remaining five chambers will be assembled and strung at ODU. Jlab will assemble the chambers boxes and ship them to ISU.  ISU will string, instrument and test the six chambers and ship them back to Jlab.


Each chamber has a trapezoidal box shape consisting of four rigid sides, with thin Mylar foils on the two remaining sides, providing a sealed gas volume.  Two of the rigid sides are called “endplates” and are each penetrated by approximately 5,000 precision holes in which will be placed the “feedthroughs” and “crimp pins” used to affix the ends of the chamber wires.  

The building of the sixfive boxes at ODUJlab will require bolting of the two endplates to the remaining rigid plates, the “nose” and “back” plate assemblies, to form an open box.  Feedthroughs will be inserted and glued into the endplates by JLab.  After the boxes are assembled, they will be shipped to ISU,  and then “stringing” of the wires will proceed.  After all wires are strung and tested for tension and continuity, the wire positions will be surveyed.  The Mylar foil “gas bags” will then be installed, followed by installation of the on-chamber electronics boards.  The chamber will then be tested for operational functionality, packaged and delivered to JLab for installation and final commissioning.

The effort to string and instrumentassemble the R2DCR1DC’s will be performed by a combination of contributed labor from ODUISU’s staff as outlined in the MOU(1), JLab-contributed labor on loan to ODU, and temporary manpower hired specifically for this project.  

1.2 [bookmark: _Ref252364665]Work to be Performed by ODUISU:

a. In coordination with JLab, ODUISU shall prepare and maintain a cleanroom suitable for the stringing of the R2DCR1DC’s and prepare a safe environment for any testingthe assembly of the R2DCR1DC.
b. Coordinate the hiring, training,  and supervision and payment of all  (even the lead stringer?) temporary manpower used in R2DCR1DC stringing, instrumentation and testing.	Comment by temp: Who will be billed for temporary manpower?  Is this part of the funding allocated for this subcontract or is it extra?  Suggest adding language “…hiring, training, supervision, and payment of all temporary…”	Comment by Jefferson Lab: ISU will pay for the temporary labor, and will subsequently bill us through this subcontract.  This is funded, and is in fact the major expense item. - Mac
c. Purchase all consumables used during assembly, including glue and cleanroom supplies.	Comment by temp: Glue specifications?	Comment by Jefferson Lab: Steve, could you provide the glue specifications? - Mac	Comment by christo: We do not use a “specification” for the glue per se. We only specify the glue that must be used.-Steve 
d. Clean  and visually inspect all parts received from JLab for this project for possible damage and report any nonconformances to JLab.  Record part identification and number received.
e. [bookmark: _Ref252363941][bookmark: _Ref267051760]SAssemble and string, instrument, and test the chambers.  See the referencedattached document, “Stringing Procedures for CLAS12 Drift Chambers” [footnoteRef:2] for a more detailed description of the procedures to be followed in stringing a chamber.	Comment by temp: Need a copy of these Procedures	Comment by christo: Will send the procedure today.-Steve	Comment by Jefferson Lab: Steve, could you get a copy of George’s procedures? - Mac [2:  http://clasweb.jlab.org/drawings/CLAS12/DRIFT_CHAMBERS/clas12-R2-stringing-manual-draft-5-6-10.doc] 

The sub-activities include the following:
1.2.e.1 Set up the chamber-handling fixtures in the cleanroom.
1.2.e.2 Insert and glue feedthroughs into the roughly 10,000 holes per chamber in a careful and precise manner.
1.2.e.3 Perform all necessary handling of the chambers from removing the chamber and attaching a strong-back from the delivery truck and moving this assembly into the cleanroom, mounting on their individual “strong-backs” followed byto installation on the “stringing fixture” itself and thereafter performing any rotations necessary for the following tasks.
1.2.e.4 Set up the “stinging machine” on the upper part of the stringing fixture.  Commission the machine and train the operators so that efficient (what does efficient mean? # of time we rethread it /hr?)  de-spooling of the wire is enabled.
1.2.e.5 [bookmark: _Ref252365179]String the roughly 5,000 wires per chamber.  This sub-task will consist of the following: affixing a weight to the end of the wire, inserting the weighted end through the upper feedthrough, de-spooling the wire and guiding it through the lower feedthrough.  The upper operator will then cut and crimp (do we first crimp and then cut?)  the wire and insert the crimp pin into the upper feedthrough.  The lower operator will tension, crimp and affix the wire in the bottom feedthrough. The integrity of the wires will be tested for proper tension and electrical connectivity (refer to section 4.1 here?).
1.2.e.6 Insert glue to affix the crimp pin to the feedthrough, and insert additional glue into the open end of the crimp pins and install the “gas bags” to provide a leak-tight gas volume.
1.2.e.7 Supervise the survey of the chamber. (200 micron at ISU one or a survey at JLab?)
1.2.e.8 Install the on-chamber electronics boards and necessary test cables.
1.2.e.9 Flow operating gas through the chamber.
1.2.e.10 Test the chamber for operational functionality and good signal quality.
f. Perform any additional tests of the completed R2DCR1DC’s in accordance with the approved  acceptance test plan.
g. Keep careful records of all operations in a manner convenient for quality assurance assessment purposes.	Comment by temp: Does ISU know what information is required?  Do we have a sample record we can provide?	Comment by Jefferson Lab: We are working out the procedures now with ISU.  We will have a sample record by the time of the readiness review. - Mac
h. Arrange for transportation of the completed chambers from ODUISU to Jefferson Lab in a safe manner that provides reasonable assurance that material will not be damaged in transit.
i. Recommend improvements to the assembly process with increased experience.


1.3 Adherence to Overall Schedule
The R2DCR1DC project must fit within the schedule constraints of the overall CLAS12 upgrade project.  This is reflected in the Milestones, see sSection 6.0. The  overall work plan submitted should be consistent with the submitted budget and the project duration specified in the Milestones.

1.4 Deliverable to JLAB
The estimated milestones for the project are listed in Section 6.0.  ODUISU must submit a proposal as described in sSection 1.0 with proposed milestones and other plans as noted herein.  Following approval, ODUISU will use reasonable efforts to string and test the drift chambers in accordance with the JLab-supplied stringing procedures document (see footnote 2, a[footnoteRef:3] s may be modified by mutual agreement of the parties) and deliver the (as may be modified by mutual agreement of the parties) and deliver the completed chambers to JLab. Monthly reports are to be submitted on progress of assembly relative to the baseline schedule and cost for input to the project Earned Value Management System. [3: ] 



1.5 [bookmark: _Ref252369605]JLAB supplied materials, services and equipment

a. JLab will supply assembled chamber boxes, ready for stringing.endplates, back plates and nose plates.
b. JLab will supply feedthroughs and crimp pins for affixing the wire. 
c. JLab will supply all wire needed. 
d. JLab will supply a wire tension tester.
e. JLab will supply all circuit boards, as well as crimp pins to circuit board connecting material and buss wire with which to wire-wrap the field and guard wires. 
f. JLab will provide all assembly fixtures: strong-backs, stringing fixture and man-lifts necessary to handle the chamber bodies.  
g. JLab will provide the stringing de-spooler and crimping machines.
h. JLab will provide the assembly-drawing package for all the parts that are to be assembled.
i. JLab will maintainsupply a document with detailed stringing procedures. 
j. JLab will provide engineering consultation, advice and support as required for the assembly of any fixtures.
k. JLab will provide a lead stringer for the project. 
l. JLab will provide other small parts that are more cost-effective to be supplied by JLab.
m. JLab will supply any replacement parts for nonconforming parts as identified by ODUISU as noted under 1.2.d

1.6 ODUISU supplied materials, services and equipment

a. An assembly manager (assembly manager is synonymous with lead stringer?) to oversee all aspects of construction.
b. All supervisory, hiring, training and procurement labor, except that training which is planned to take place at Jlab..
c. Procurement  of all consumables, machinery, tools & facilities used in the course of assembly and not listed in section 1.5.
d. A clean room suitable for assembly and stringing, instrumenting and testing of the R2DCR1DC’s.
e. Crane facilities adequate for loading and handling of chambers and fixtures delivered from or to JLab.
f. Preparation for periodic progress reviews attended by the CLAS12 liaison and the ODUISU assembly manager to be scheduled as needed at JLab’s direction.  Such reviews will examine all aspects of assembly and stringing including, but not limited to, summaries of assembly and testing, description of any technical issues encountered during material preparation, assembly and testing, and comparison of measured performance relative to relevant specifications. A written summary of progress is part of this preparation.
g. Monthly reports on progress of assembly relative to the baseline schedule and cost for input to the project Earned Value Management System.
h. A Draft Assembly Plan and a Draft Acceptance Test Plan to be submitted as part of the proposal and formally evaluated by JLab prior to contract award. ODUISU should not proceed with stringingassembly without JLab confirmation.
i. A Final Assembly Plan and Final Acceptance Test Plan and Quality Assurance Plan, presented at a JLab-convened review within 90 days of contract award, for JLab approval.

1.7 Items to be Contained in the Proposal
a. Description of the ODUISU clean room to document that it is suitable for the stringing of the R2DCR1DC’s.
b. Designation of a R2DCR1DC assembly manager as one of the key personnel to supervise stringing and instrumentationassembly of the R2DCR1DC’s and provides formal supervision of the labor associated with the R2DCR1DC assembly.
c. An Assembly Plan that will address logistics issues, including but not limited to, the following: shift crew size, sample daily work plans, sample daily quality-assurance work plans, and contingency plans in the event of equipment malfunctions and personnel sickness.
d. A Schedule consistent with the JLab-supplied estimated project milestones (see sSection .6.0) with the estimated level of effort and with the planned crew size.
e. A Budget consistent with the estimated duration, level of effort and anticipated crew size as specified in the Assembly Plan and Schedule.
f. [bookmark: _Ref253144326] A Quality Assurance Plan that describes the tests and procedures that ODUISU will use to ensure that the R2DCR1DC’s will be able to perform in a manner consistent with the research mission for the CLAS12 detector.
g. [bookmark: _Ref253144182]An Acceptance Test Plan for testing the completed R2DCR1DC’s.
h. A Shipping and Storage Plan (see Ssec.tion 5.0 for more details).




2.0 [bookmark: _Toc253492086]Requirements

2.1 Inspection

ODUISU will perform tests to determine whether it believes the R2DCR1DC’s will be adequate for the CLAS12 research mission and report the findings to JLab as part of the Acceptance Test Plan (sSection .1.7g)

2.2 Conflicts

Any and all inconsistencies or discrepancies regarding the drawings, specifications or procedures are to be brought to the attention of JLab for resolution prior to the commencement or continuation of work.  

2.3 Marking

The intended sector location of the final R2DCR1DC’s should be visible after assembly.  

2.4 Materials

The materials shall be as specified in the drawings or in the attached document, “Stringing Procedures for CLAS12 Drift Chambers” (see footnote 2)..


3.0 [bookmark: _Ref252432751][bookmark: _Toc253492087]Quality Assurance

ODUISU shall prepare a quality assurance plan as part of the proposal (see Section 1.7f) and shall furnish such documentation as JLab may require throughout the assembly process.  ODUISU shall conduct quality control procedures and tests in an effort to ensure that the R2DCR1DC’s performance capabilities are consistent with the CLAS12 research mission.

This planrogram shall contain (when applicable) the mechanism for:

a. Inspection of all materials received from suppliers or from JLab and the recording of this information. This includes in particular the wire spools, crimp pins, feedthroughs and circuit boards.
b. Obtaining and recording of relevant material certifications and analyses as necessary.
c. The calibration and identification of standards and instrumentation used; the intervals between calibrations are also to be defined.
d. Establishment of inspection points during the produoduction process, when critical parameters will be measured.
e. The recording of all inspection data in such a manner so that the history of an item can be readily traced.
f. The sharing with JLab of all data related to the above.



4.0 [bookmark: _Toc253492088]Testing,  Tracking and Changes to the Contract

4. Testing: ODUISU shall include an Acceptance Test Plan (see Section 1.7g) with their contract proposal, which must be approved by JLab. The plan must include test procedures during critical stages of assembly to measure the electrical and mechanical integrity of all wires. In particular, the continuity and wire tension must be tested for all wires.  The final test before delivery will be the observation of a suitable signal on each of the sense wires.  For this purpose the chamber must have electronics boards installed, must have proper voltages delivered to the circuit boards, and must be filled with the appropriate gas mixture.

4. Tracking: Reports must be sent to JLab on the following items:

· Electrical continuity tests of all wires.
· Tension measurements of all wires.
· Gas tightness of the R2DCR1DC volumes (gas pressure).
· Detector signal tests at operating voltages.
These tests are further described in the referencedattached document, “Stringing Procedures for CLAS12 Drift Chambers.”  Reporting plans must be included in the Quality Assurance (see sec.1.7f )  part of the proposal.

4. Change to the contract: Procedures for making changes:

Consistent with the intent of the Memorandum of Understanding dated xxxxx March 24, 2010 and not withstanding anything to the contrary in a subsequent  this Subcontract, the parties understand and agree that the R2DCR1DC’s are experimental equipment and that the parties are performing the work under this Subcontract on a best effort basis. without guaranties of quality or completion.  If the R2DCR1DC’s assembled by ODUISU do not perform in accordance with the goals set forth in the drawings and specifications and/or ODUISU is not able to complete the assembly of the R2DCR1DC’s within the proposed milestone schedule, and reasonable best efforts have been applied, the parties will discuss alternative courses of action.  Such alternatives could include without limitation, modification of the proposed R2DCR1DC drawings or specifications or an extension of the Subcontract. 

5.0 [bookmark: _Ref253143971][bookmark: _Toc253492089]Storage and Delivery

ODUISU will perform all tasks necessary for the safe storage of the completed or partially completed chambers while at ODUISU, including but not limited to the following: maintaining a clean space with temperature and humidity control.  Specific guidance on these requirements is included in the referencedattached document, “Stringing Procedures for CLAS12 Drift Chambers.”  ODU
 does not have the facilities for long term storage of the chambers and will therefore send them to JLab for storage as necessary before installation.

ODUISU will perform all tasks necessary for the safe delivery of the completed chambers to JLab, including but not limited to the following:
· Negotiate the contract with an appropriate shipping company; specifying internal temperature control sufficient to avoid unacceptable temperature-related stress.  Similarly, specify driving procedures and equipment to minimize gravitational shock loading from, e.g., rough roads.	Comment by temp: Are shipping costs part of this contract?	Comment by Jefferson Lab: Yes, shipping costs are part of the contract. -Mac
· Design and fabricate or purchase a suitable system for minimizing gravitational shock loading on the chambers while in transit.	Comment by Dr Forest: ISU needs to do this?
· Arrange for the move of the chambers from the cleanroom into the truck.



6.0 [bookmark: _Ref252369189][bookmark: _Toc253492090]Milestones

6.1 Determining the Baseline Schedule and Work Plan
The proposed assembly schedule of the CLAS12 Region 2Region 1 Drift Chambers is tied to the overall schedule of the JLab 12 GeV Upgrade project. Please refer to Table 1 (below) for details.  The JLab-convened “Readiness Review” will take place within three months of the contract award. 

Table 1. Deliverables and Milestones
	Activity
	Expected Milestone
	Estimated Date

	Readiness Review
	Produoduction start
	2/15/115/14/10	Comment by temp: Is this timing still reasonable?

	Begin stringing chamber #12
	Stringing begins at ODUISU
	3/15/1111/03/10

	Finish stringing, instrumentation and testing of chamber #12
	R2DCR1DC#12 complete
	075/31/11


	
	R1DC#2 complete
	11/30/11

	
	R2DCR1DC#3 complete
	3/31/1209/30/11

	
	R2DCR1DC#4 complete
	6/30/1212/21/11

	
	R2DCR1DC#5 complete
	093/30/12

	
	R2DCR1DC#6 complete
	12/3006/29/12

	Delivery of all sixfive R2DCR1DC’s to Jlab
	Project complete
	03/15/1307/13/12

	
	
	




Changes to the Baseline Schedule 
Any delays or unexpected circumstances must be reported immediately to the Hall B liaison and engineer in order to develop a mitigation plan.

7.0 [bookmark: _Toc253492091]Applicable Documents

7.1 Drawings
Jefferson Lab will provide drawings of the chamber body assembly, the stringing fixture, the strong-back and the stringing machine to assist in their proper use and maintenance.

7.2 Parts Specifications	Comment by temp: Need copy of these specifications.	Comment by christo: The specifications for the endplates, boxes and fixtures are contained in the drawings of those parts. I will email the specifications for the wire, feedthroughs and crimp pins to you today. -Steve	Comment by Jefferson Lab: Steve, could you get these documents? - Mac
Jefferson Lab will provide Hall B wire, feedthrough, crimp pin, endplate and assembly fixture specifications to assist in their proper use.

7.3 Procedural Specifications
The Hall B stringing procedures document specifies procedures and requirements for all aspects of the work as described in section 1.2e (see “Stringing Procedures for CLAS12 Drift Chambers,” referenced as footnote 2included in this documentpackage).

7.4 Change Requests
Because of the experimental nature of the R2DCR1DC’s, the parties understand and agree that they may alter the drawings and specifications as necessary during the term of the project.  Such modifications will be by mutual agreement of both parties.
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