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	9. Element Task Description

	COST CONTENT: 
    All costs in this Item are labor based, no material costs. All labor costs are based on engineering estimates for engineering and other technical professionals contributions to the design and documentation associated with the technical items listed below.  

TECHNICAL SCOPE: 

This item includes all tasks required to specify and design the following sPHENIX infrastructure items: 
Mechanical support structures (those structural components of the sPHENIX detector which integrate and structurally support the detector subsystem that comprise the magnet support mounting and associated alignment features).

WORK STATEMENT: 

The efforts required to complete this WBS item are described for the various subtasks as follows:

Mechanical Support Structures Design - This task encompasses design of structural alignment and support for the sPHENIX magnet within the calorimeter. 

Deliverables: drawings: estimated 1 assembly, 20 detail drawings.





	1. Project Title:
	2. Date:
	3: Person Responsible

	SPHENIX
	01/30/2015
	R. Than



	4. WBS Element Code
	5. WBS Element Title

	1.03.02.02 Cryogenics System
	Engineering & Design



	6. Index Line Number:
	7. Revision Number and Authorization:
	8: Rev. Date

	 
	 
	



	9. Approved Changes

	





	
9. Element Task Description

	COST CONTENT: 
Labor cost only, no material. Labor based on Subsystem engineer (s) , engineering manager and designer(s) time spent on engineering and design for this task.

TECHNICAL SCOPE: 
Level 1 and level 2 engineer(s) and designer(s) labor spent on engineering, design, overseeing and managing of these engineering and design activities for the cryogenic equipment and its subsystems to be procured. Includes design documents and drawings, specification and statements of work (SOW’s), engineering analyses, presentations, reports, budgeting, etc.

WORK STATEMENT: 
Engineering and design
Task . 01. RHIC lines S/R/H/U-Line Taps & valvebox Engineering & Design and 
Task . 02. Helium Transfer Line Bundle System Engineering & Design
Process design, pipe stress analysis, and relief devices calculations for piping interface tie-ins to RHIC cryo lines from the isolation valvebox. Equipment Specifications and SOW development. General arrangement layout and overall detail piping dwgs for interface piping tie-ins to RHIC cryolines and envelope and scope layout drawing for valvebox.  Develop schedule.
Deliverables:
Procurement package for Valvebox and Helium Transfer Line Bundle.
a. Process design and engineering documents
b. P&ID diagram(s)
c. Drawings package for Valvebox and Helium Transfer Line Bundle.
d. SOW and Technical Specifications documents
Engineering and Drawings packages for the interface tie-ins to RHIC cryolines
e. Pipe stress analyses
f. Relief calculations
g. Drawings package with weld map and BOM
h. LESHC review package


Task . 03. Warm Piping/Relief/Vent System Engineering & Design
Process design, pipe stress analysis and supports, and relief devices calculations for piping.
Deliverables:
Procurement package for Warm/Relief/Vent piping systems
i. Process design and engineering documents
j. P&ID diagram(s)
k. Drawings package for 
l. SOW and Technical Specifications documents

Task . 04. LN2 Cooling System for summer shutdown Engineering & Design
Process design, engineering and design for this subsystem. Equipment Specifications and SOW development. General arrangement layout and overall dwgs for equipment envelopes and scope layout drawing for this susbsystem.  Develop schedule.

Deliverables:
2. Procurement package for LN2 Cooling System for summer shutdown.
a. Process design and engineering documents
b. P&ID diagram(s)
c. Drawings package for subsystem envelope and piping routing
d. SOW and Technical Specifications documents

Task . 05. Cold-box with Heat-exchangers, Solenoid Valve-box upgrade and 500L Reservoir: Engineering & Design

Process design, engineering analysis, and relief devices calculations for Cold-box with Heat-exchangers, Solenoid Valve-box upgrade and 500L Reservoir with interconnect cryo lines jumpers.
Deliverables:
Procurement package for Cold-box with Heat-exchangers, Solenoid Valve-box upgrade and 500L Reservoir
a. Process design and engineering documents
b. P&ID diagram(s)
c. Drawings package for subsystem envelope and piping routing
d. SOW and Technical Specifications documents




Task . 06. CryoControls: Hardware Engineering & Design
Controls  and instrumentation engineering and design. Define hardware requirements for the cryo controls system.  
Deliverables:
a. Instrument list specification document
b. PLC and chassis and I/O list specification document
c. Wiring diagrams: I/O chassis/Rack terminals/cable/junction box/instruments
d. 120VAC, 208VAC, 480VAC Electrical Interface Specifications documents
e. Rack build drawings

Task . 07. CryoControls: Software Engineering & Design
Process engineer to define control logic and interface requirements for the equipment.
Define instrument and control valves, heaters, motor control center lists. Type, range, units, alarms, and interlocks.

Deliverables:
a. Control logic specification document, Process Engineering
b. Operator screen specification document 


Task . 08.  Operations: Operating Procedures and interfaces Specification documents Engineering & Design
Interface specification documents for utilities: Cooling Water, instrument air, HVAC and control racks space, cryo controls junction panels and electrical control panel, MCC wall space.

Deliverables:
a. Operating procedures list for the OPM/SOP to be written during fabrication period
b. Interface specification documents for utilities and building infrastructure (ladders, platforms, piping supports).
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9. Element Task Description

	COST CONTENT: 
Labor cost only, no material. Labor based on engineering estimates.

TECHNICAL SCOPE: 
The scope includes examining existing equipment and designing modifications and new equipment.  This WBS will define procurement requirements for the next WBS.

WORK STATEMENT: 
1. Evaluation of existing equipment:  The power supply will be tested without modification to establish a baseline of functionality and performance.  The quench switch and energy dump resistor will be examined to determine what refurbishment is required.

2. Power supply upgrade design: 
a. The existing PLC and its software will be replaced with a more modern model, which is in general usage at BNL.
b. Controls interface:  The existing SLAC controls interface will be replaced by a standard BNL power supply interface (PSI).
c. A new card to control the triggers to the SCRs will be installed to improve performance.

3. Quench detector design:
a. A new, modern, quench detector will be designed.
b. Interfaces between the power supply, quench detector, and energy dump resistor will be defined.
c. Communication between the quench detector and the BNL accelerator controls will be designed.

4. Interface design:
a. AC power to the power supply
b. DC high power (water cooled bus) from PS to magnet
c. Signal cables and fibers for controls and interlocks.
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	9. Element Task Description

	COST CONTENT: 
    All costs in this Item are labor based, no material costs. All labor costs are based on engineering estimates for scientific, engineering and other technical professionals’ contributions to the design and documentation associated with the technical items listed below.  

TECHNICAL SCOPE: 
Level 2 engineer & scientist overseeing and managing simulations and design.

WORK STATEMENT: 
Manage and guide the scientific and engineering management of sPHENIX magnet simulation and field measurement and monitor tasks, including:
1.  Setting up a detailed 3D model of the solenoid, the external calorimeter which serves as the return yoke, and the non-magnetic internal calorimeters. Perform a field calculation and analyze the stresses on the calorimeter plates and solenoid coils.
2. Supervising and managing the design and precision mounting of a support for the CERN field mapper on the magnet.
3.  Supervising and managing the design and production of precision mounts and readout system for NMR probes inside the solenoid for monitoring the field during operation.





	1. Project Title:
	2. Date:
	3: Person Responsible

	SPHENIX
	02/17/2015
	M. Anerella



	4. WBS Element Code
	5. WBS Element Title

	1.03.03.01 Magnet Mechanical Coil/Core Modifications
	Fabrication



	6. Index Line Number:
	7. Revision Number and Authorization:
	8: Rev. Date

	 
	 
	



	9. Approved Changes

	



	9. Element Task Description

	COST CONTENT: 
 The costs associated with this item are for both labor and materials. The labor is the effort by engineers associated with the procurement of material and equipment described in the infrastructure design WBS dictionary entry. All labor and material estimates for this are based on engineering estimates.

TECHNICAL SCOPE: 
 
This item includes all tasks required to procure material and equipment for the following sPHENIX infrastructure items 
Mechanical support structures (those structural components of the sPHENIX detector which integrate and structurally support the detector subsystem that comprise the magnet support mounting and associated alignment features).

WORK STATEMENT: 

The efforts required to complete this WBS item are described for the various subtasks as follows:

Mechanical Support Structures Procurement - This task encompasses fabrication and procurement of structural alignment and support for the sPHENIX magnet within the calorimeter. 

Deliverables: Magnet mounting and alignment provisions.

Note:  (Assembly and installation of the above infrastructure components is not included in these estimates.) 
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	9. Element Task Description

	COST CONTENT: 
    Costs in this Item are material costs and labor cost to support procurements and project engineering during fabrication phase.  All labor costs are based on engineering estimates for scientific, engineering and other technical professionals contributions to the design and documentation associated with the technical items listed below.  Material cost  are based on engineering judgment, previous purchased equipment,  

TECHNICAL SCOPE: 
This item includes all tasks required to procure the major cryogenic equipment, program the controls system and operator interface, build the control racks, and write operating procedures, and prepare for Laboratory safety and Technical Reviews: 

WORK STATEMENT: 
The efforts required to complete this WBS item are described for the various subtasks as follows:

Task . 01. RHIC lines S/R/H/U-Line Taps & valvebox Fabrication 
Task . 02. Helium Transfer Line Bundle System Fabrication 
Execute RPQ/RFP, and procurement of these subsystems. Manage and interface with vendors during the procurement cycle, update schedule based on procurement progress. Prepare and hold review with Laboratory’s LESHC-PSSC safety review.
  
Task . 03. Warm Piping/Relief/Vent System Fabrication
Execute RPQ/RFP, and procurement of these subsystems. Manage and interface with vendors during the procurement cycle, update schedule based on procurement progress. If issued to outside contractor, installation will occur during installation phase.


Task . 04. LN2 Cooling System for summer shutdown Fabrication
Execute RPQ/RFP, and procurement of these subsystems. Manage and interface with vendors during the procurement cycle, update schedule based on procurement progress. If issued to outside contractor, installation will occur during installation phase. . Prepare and hold review with Laboratory’s LESHC-PSSC safety review.

Task . 05. Cold-box with Heat-exchangers, Solenoid Valve-box upgrade and 500L Reservoir Fabrication
Execute RPQ/RFP, and procurement of these subsystems. Manage and interface with vendors during the procurement cycle, update schedule based on procurement progress. If issued to outside contractor, installation will occur during installation phase. . Prepare and hold review with Laboratory’s LESHC-PSSC safety review.

Task . 06. CryoControls: Hardware Fabrication
Procure instruments and controllers/conditioners, PLC and PLC chassis hardware, power supplies, racks and rack components, multi-conductor cables, Heater controls panels, junction box panels.

Task . 07. CryoControls: Software Fabrication
Programming of PLC systems, signals conditioners, and remote I/Os.
Human Machine Interface operator interface screen builds and SCADA database builds.

Task . 08.  Operations: Operating Procedures and interfaces Specification documents Fabrication phase
Write Operating procedures for overall system and subsystems.
Project engineering and interfacing between infrastructure group to execute manufacturing and preparation for utilities and other building infrastructure.
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	9. Element Task Description

	COST CONTENT: 
The costs associated with this item are for both labor and materials. The labor is the effort by scientists, engineers, designers, technical staff and BNL trades associated with the procurement of material and equipment described in the Magnet WBS dictionary entry. All labor and material estimates for this are based on engineering estimates.

TECHNICAL SCOPE: 
The scope includes procuring most of the materials required and integrating them into the individual subsystems.

WORK STATEMENT: 
1. Power supply procurement and fabrication: 
a. A new PLC will be procured, programmed, and wired into the power supply.
b. A standard PSI, PSC (power supply controller), and fibers will be procured.  These will be integrated into the power supply.
c. A new firing card will be procured and wired into the power supply.
d. The power supply will be tested as a unit to ensure performance.

2. Quench detector design:
a. Quench detection equipment will be purchased, programmed, and tested as a unit.
b. Interfaces between the power supply, quench detector, and energy dump resistor will be tested

3. Interface design:
a. AC cables and switch gear will be procured.
b. DC high power (water cooled bus) will be procured.
c. Signal cables and fibers for controls and interlocks will be procured.
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9. Element Task Description

	COST CONTENT: 
 The costs associated with this item are for both labor and materials. The labor is the effort by scientists, engineers, designers, technical staff and BNL trades associated with the procurement of material and equipment described in the infrastructure design WBS dictionary entry. All labor and material estimates for this are based on engineering estimates.

TECHNICAL SCOPE: 
Level 2 engineer, scientist and technical staff overseeing the procurement, design and installation of the field mapping and monitoring equipment.

WORK STATEMENT: 
This item includes all tasks required to specify and design the parts for the magnetic field measurement and monitoring: 
a. Installation and alignment of the mechanical support structures for the CERN magnetic field mapper which has to be transported from CERN to BNL and precision mounted in the magnet.
b. Procurement of fixed NMR probes and the necessary parts for the readout system for monitoring the field during mapping and operation and their mounting and fabrication.
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	9. Element Task Description

	COST CONTENT: 
 The costs associated with this item are for both labor and materials. The labor is the effort by engineers, technicians and other personnel associated with the preparation of the magnet and valve box for shipment from Building 912 to the experimental hall, and installation, reassembly and alignment of the magnet as described in the infrastructure design WBS dictionary entry. Material costs are for consumables used in the installation and alignment of the magnet.  All labor and material estimates for this are based on engineering estimates.

TECHNICAL SCOPE: 
 
This item includes all tasks required for disassembly of the valve box from the magnet, preparation of the magnet and valve box for shipment from Building 912 to the experimental hall, and installation, reassembly and alignment of the magnet as described in the infrastructure design WBS dictionary entry. 
Mechanical support structures (those structural components of the sPHENIX detector which integrate and structurally support the detector subsystem that comprise the magnet support mounting and associated alignment features).

WORK STATEMENT: 

The efforts required to complete this WBS item are described for the various subtasks as follows:

Magnet System Installation and Alignment - This task encompasses disassembly of the valve box from the magnet in Building 912, preparation of magnet and valve box for transport to the experimental hall, reassembly of the valve box to the magnet in the experimental hall, in situ adjustments and inspections of the magnet and alignment of the magnet to the calorimeter.

Deliverable: Magnet installed and aligned to calorimeter, ready to be powered after upper calorimeter installation.
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	9. Element Task Description

	COST CONTENT: 
 The costs associated with this item are for both labor and materials. 
The labor is the effort by scientists, engineers, designers, technical staff and BNL or contractor trades  associated with the installation and commissioning. 
 All labor and material estimates for this are based on engineering estimates.

TECHNICAL SCOPE: 
 Installation of the cryogenics equipment and wiring of the instrumentation and control system.
System check out and Commissioning of system and cooldown of the solenoid.

WORK STATEMENT: 
 The efforts required to complete this WBS item are described for the various subtasks as follows:
Task . 01. RHIC lines S/R/H/U-Line Taps & valvebox Installation
Rig into location valvebox. Tee into RHIC cryogenic lines and interface to valvebox. Complete vacuum jacket field joints. Welding and leak checking.
Task . 02. Helium Transfer Line Bundle System Installation
Rig into location transfer line bundle and weld field joints. Leak check and close up vacuum jackets.
Task . 03. Warm Piping/Relief/Vent System Installation
Install warm piping and relief and vent lines. Welding and leak checking and pressure testing.

Task . 04. LN2 Cooling System for summer shutdown Installation
Rig into location transfer lines bayonetted segments. Pressure test and Leak check.
Install warm circulator and electric and utilities for this.

Task . 05. Cold-box with Heat-exchangers, Solenoid Valve-box upgrade and 500L Reservoir Installation
Rig into location dewar and coldbox and weld field joints. Leak check and close up vacuum jackets. Pressure test entire piping systems.

Task . 06. CryoControls: Hardware Installation
Pull/set cables through/on cable trays. Wire up instrumentations/valves on all cryo equipment and junction boses, and complete check out. Finish wiring at racks located in service building.

Task . 07. CryoControls: Software
Complete I/O live check out after wiring completion.
Test control logic and actuate valves “live”.
Task . 08.  Operations: Operating Procedures complete
System check out and Commissioning of cryogenic system and cooldown of the solenoid.
Ramp up of solenoid to full field.

Task . 09. Laboratory Safety Reviews Phase: Final review meeting and Walkthroughs and Inspections
Hold final review with Laboratory committee and walkthrough after installation.
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	9. Element Task Description

	COST CONTENT: 
The costs associated with this item are for mostly labor, with a small amount of materials. The labor is the effort by scientists, engineers, designers, technical staff and BNL trades associated with the procurement of material and equipment described in the Magnet WBS dictionary entry.   All labor and material estimates for this are based on engineering estimates.

TECHNICAL SCOPE: 
The scope includes installing the power supply and quench protection equipment at sPhenix with all controls and power connections.

WORK STATEMENT: 
1. Installation of subsystems:  
a. Physical rigging and installation of the power supply, quench detection chassis, energy dump resistor, and the electromagnetic DC contactor.
b. Electrical interconnection between the subsystems as well as to the accelerator controls.

2. Power installation:
a. AC power and switchgear to power supply
b. DC power water cooled bus between subsystems and the magnet.

3. Full system test: Testing as a complete system.
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	9. Element Task Description

	COST CONTENT: 
    All costs in this Item are labor based, no material costs. All labor costs are based on engineering estimates for scientific, engineering and other technical professionals’ contributions to the design and documentation associated with the technical items listed below.  

TECHNICAL SCOPE: 
 Level 2 engineer, scientist and technical staff overseeing the installation, operation and removal of the field mapping and monitoring equipment.

WORK STATEMENT: 

 This item includes all tasks required to perform the field simulations, measurement as well as the installation and testing of the minoring probes 
a. perform the magnetic field simulations, field mapping and compare the two datasets .
b. remove and return the mapper to CERN.
c. calibrate and install NMR probes for field monitoring.
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