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LIST OF ACRONYMS
	[bookmark: _Hlk137375973]B0
	B0 is the name of the forward magnet just past the Hadron Endcap 
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Interface Control Document: 
Solenoid Magnet (6.03.01.06) to IR System Installation and Final Integeration (6.04.04)
[bookmark: _Toc137386757][bookmark: _Toc137386892][bookmark: _Hlk137377210][bookmark: _Toc222583989]Purpose and Scope
[bookmark: _Toc137386758][bookmark: _Toc137386893]This document records the agreed upon interfaces between the Solenoid Magnet and other sub-systems within the IR System Installation and Final Integeration. These interfaces are based on the system requirements that are necessary to integrate these sub-systems as part of the Electron Ion Collider Project.
[bookmark: _Toc222583990]Introduction
[bookmark: _Toc137386894]These interfaces describe the relationships between the Solenoid Magnet and the IR System Installation and Final Integeration including (examples by inclusion) located in (areas by inclusion). 
[bookmark: _Toc222583991]Detector Solenoid Magnet
0. The central detector solenoid is a superconducting magnet, with a central field of 2 Tesla at full current. The magnet will be cooled using liquid Helium. The magnet will be powered using a superconducting magnet power supply, which is cooled using low conductivity water. Likewise, the copper leads coming from the magnet power supply to the top of the magnet chimney will require LCW for cooling. The magnet will be instrumented with temperature sensors, hall sensors and voltage taps. All instrumentation racks will be positioned close to the magnet on a platform. The data acquisition racks will need clean power from a UPS backed power source.  These racks will be mounted on the detector carriage and will move as part of the central detector assembly, whenever the magnet is relocated between the assembly hall and the experimental hall. 
0. The overall weight of the magnet is approximately 30 metric tons. This weight does not include the weight of the power supply, dump resistor, water-cooled leads, instrumentation cables, instrumentation racks, or any supporting sub-systems that are mounted in the bore of the magnet. The flux return steel is also not included in this weight estimate. While in operation, the magnet will have stray fields in the extended region. To ensure personnel safety, a 5 Gauss line, 50 Gauss line and 500 Gauss line will be identified and marked accordingly.
The space for this magnet is limited by the detectors, sub-systems, and supporting infrastructure that is installed around it.
[bookmark: _Toc137386896][bookmark: _Toc222583992]Overview of Interface Relationships
The following are the sub-systems within the IR System Installation and Final Integeration that have interfaces connected to the Solenoid Magnet.
IR System Installation and Final Integeration (IR-SI): Identify the general types of interface relationships between the ICD reference system and this sub-system.
[bookmark: InterfaceRelationships][bookmark: _Toc137386897][bookmark: _Toc222583993]Safety and Environmental Considerations
0. [bookmark: _Toc137386898]The detector solenoid has very high stored energy (of the order of 45 MJ), in the event of a quench this energy needs to be dissipated in a safe manner. There will be limitations on things that can be brought within 500G line while the magnet is in operation. 
0. The magnet without the flux return steel weighs approximately 30 metric tons, during installation and relocation, the floor loading capacity at each location should be confirmed before staging, storing or moving the magnet. 
0. The operating current for the magnet is approximately 4000 Amps, and electrical safety should be addressed. The magnet is a large vacuum vessel and pressure vessel safety codes will be applied to the vacuum vessel design. 
0. The 5G line should be clearly marked, identified and restricted while the magnet is in operation. Anyone with any metallic implant should not be allowed within this region during magnet operation. 
[bookmark: _Toc222583994]Design Considerations
0. [bookmark: _Toc137386899]The magnet power supply will be located approximately 300 feet away from the magnet, and the instrumentation racks will be on the north platform. This is shown in figure 1. Figure 2 shows the circuit diagram for connecting the magnet to the power supply.
0. 
[image: ]
The Hall Layout
[image: ]
Circuit Diagram

[bookmark: _Toc222583995]Organization 
The interfaces in this document are grouped by sub-system as identified in the sub-system identifier. All interfaces between the Solenoid Magnet and a related sub-system will be included in a single section. Entries within that section will be sorted by the interface identifier or WBS number, as appropriate.
[bookmark: _Toc137386759][bookmark: _Toc137386900][bookmark: _Toc222583996]Interface summary
This tables in this section provide a list of all interfaces that are defined within this document. The interfaces are grouped by sub-system/WBS. Each table has the following fields:
Section: the section number in this document where the interface is addressed.
WBS (1): the WBS number within the ICD reference system, unless the reference system is the owner.
WBS (2): the WBS number for the connected system.
ID: the interface identifier as defined in the Interface Requirement Document (IRD).
Name: the name of the interface as defined in the IRD.
Description: the description of the interface as defined in the IRD.
Owner: identifies the WBS number of the entity that is responsible for ensuring the interface is provided and that it meets validation/verification requirements.
Solenoid Magnet to IR System Installation and Final Integeration
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	4
	
	6.04.04
	
	
	IR System Installation and Final Integeration
	

	4.1
	6.03.01.06
	6.04.04
	I-DET-INF-INT.115
	LHE Flow (Hall)
	A supply and return of liquid helium must be provided to the experimental hall for cooling the solenoid magnet during operation.
	6.03.01.09.04

	4.2
	6.03.01.06
	6.04.04
	I-DET-INF-INT.116
	LHE Flow (Assembly Area)
	A supply and return of liquid helium must be provided to the assembly hall for cooling the solenoid magnet during maintenance.
	6.03.01.09.04



[bookmark: InterfaceSummary]
[bookmark: _Toc222583997]Solenoid Magnet (DET-MAG) to IR System Installation and Final Integeration (IR-SI)
I-DET-INF-INT.115	LHE Flow (Hall)
System 1:	Solenoid Magnet (6.03.01.06)
System 2:	IR System Installation and Final Integeration (6.04.04)
Type:	CRYO
Description:	A supply and return of liquid helium must be provided to the experimental hall for cooling the solenoid magnet during operation.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-MAG-CCR.1, P-DET-MAG-CCR.2, P-DET-MAG-CCR.3, P-DET-MAG-CCR.4, P-DET-INF-CRYO.1, P-DET-INF-CRYO.2, P-DET-INF-CRYO.3, P-DET-INF-CRYO.4
References:	
I-DET-INF-INT.116	LHE Flow (Assembly Area)
System 1:	Solenoid Magnet (6.03.01.06)
System 2:	IR System Installation and Final Integeration (6.04.04)
Type:	CRYO
Description:	A supply and return of liquid helium must be provided to the assembly hall for cooling the solenoid magnet during maintenance.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-MAG-CCR.1, P-DET-MAG-CCR.2, P-DET-MAG-CCR.3, P-DET-MAG-CCR.4, P-DET-INF-CRYO.1, P-DET-INF-CRYO.2, P-DET-INF-CRYO.3, P-DET-INF-CRYO.4
References:	

[bookmark: InterfaceDetails]
[bookmark: _Toc137386761][bookmark: _Toc137386903][bookmark: _Toc222583998]Applicable Documents
List applicable documents considered to be part of this document. Applicable documents shall be obtained from the EIC SharePoint Document Center.
[bookmark: _Toc137386762][bookmark: _Toc137386904][bookmark: _Toc222583999]Detailed change Log
	Revision
	Date
	Change
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