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Interface Control Document: 
Solenoid Magnet (6.03.01.06) to Data Acquisition and Computing Systems (6.03.01.08)
[bookmark: _Toc137386757][bookmark: _Toc137386892][bookmark: _Hlk137377210][bookmark: _Toc222583969]Purpose and Scope
[bookmark: _Toc137386758][bookmark: _Toc137386893]This document records the agreed upon interfaces between the Solenoid Magnet and other sub-systems within the Data Acquisition and Computing Systems. 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: _Toc222583970]Introduction
[bookmark: _Toc137386894]These interfaces describe the relationships between the Solenoid Magnet and the Data Acquisition and Computing Systems including (examples by inclusion) located in (areas by inclusion). 
[bookmark: _Toc222583971]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: _Toc222583972]Overview of Interface Relationships
The following are the sub-systems within the Data Acquisition and Computing Systems that have interfaces connected to the Solenoid Magnet.
Online DAQ and Computing Systems (DET-COMP-ONLINE): Identify the general types of interface relationships between the ICD reference system and this sub-system.
 (DET-DS): These are interfaces that represent general constraints that exist between the magnet and all (or multiple) sub-systems within the overall detector
Barrel EMCal Systems (DET-ECAL-BAR): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Barrel HCal Systems (DET-HCAL-BAR): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Backward HCal Systems (DET-HCAL-BCK): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Barrel Detector Structures (DET-INF-BAR): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Detector Infrastructure and Utilities Integration (DET-INF-INT): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Barrel Particle ID Systems (DET-PID-BAR): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Forward Particle ID Systems (DET-PID-FWD): Identify the general types of interface relationships between the ICD reference system and this sub-system.
[bookmark: InterfaceRelationships][bookmark: _Toc137386897][bookmark: _Toc222583973]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: _Toc222583974]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: _Toc222583975]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: _Toc222583976]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 Online DAQ and Computing Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	4
	
	6.03.01.08.02
	
	
	Online DAQ and Computing Systems
	

	4.1
	6.03.01.06
	6.03.01.08.02
	I-DET-COMP-ONLINE.028
	Controls and Instrumentation
	Control cabling for the magnet instrumentation will be run from the solenoid to the instrumentation rack on the carriage.
	6.03.01.08.02

	4.2
	6.03.01.06
	6.03.01.08.02
	I-DET-COMP-ONLINE.029
	Monitoring Data
	Live monitoring data from the solenoid's operation must be recorded and maintained for diagnostic purposes.
	6.03.01.08.02

	4.3
	6.03.01.06
	6.03.01.08.02
	I-DET-COMP-ONLINE.030
	Slow Controls
	A network connection will be provided from the DAQ system to the solenoid cryogenic's slow controls interface.
	6.03.01.08.02

	4.4
	6.03.01.06
	6.03.01.08.02
	I-DET-COMP-ONLINE.031
	Slow Controls
	A network connection will be provided from the DAQ system to the solenoid's slow controls interface.
	6.03.01.08.02

	4.5
	6.03.01.06
	6.03.01.08.02
	I-DET-COMP-ONLINE.032
	Slow Controls
	A network connection will be provided from the DAQ system to the slow controls interface of the solenoid's power supply.
	6.03.01.08.02


Solenoid Magnet to 
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	5
	
	
	
	
	
	

	5.1
	6.03.01.06
	
	I-DET-INF-INT.001
	Magnetic Material
	No detectors or components constructed with magnetic material may be added to the detector without prior consultation with the magnet group.
	6.03.01.09.04

	5.2
	6.03.01.06
	
	I-DET-INF-INT.002
	Magnetic Field Requirement
	Detector performance is dependent on the continuous operation of the solenoid and on the delivery of a consistent, stable magnetic field.
	6.03.01.09.04


Solenoid Magnet to Barrel EMCal Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	6
	
	6.03.01.04
	
	
	Barrel EMCal Systems
	

	6.1
	6.03.01.06
	6.03.01.04
	I-DET-INF-INT.012
	Space Constraint
	The exterior radius of the barrel ECAL (and its support system) is limited by the interior bore of the solenoid magnet. Modifications to either must be coordinated.
	6.03.01.09.04


Solenoid Magnet to Barrel HCal Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	7
	
	6.03.01.05
	
	
	Barrel HCal Systems
	

	7.1
	6.03.01.06
	6.03.01.05
	I-DET-INF-INT.032
	External Space Constraint
	The exterior radius of the solenoid magnet is limited by the interior bore of the barrel HCAL and necessary support structures. Modifications to either must be coordinated.
	6.03.01.09.04


Solenoid Magnet to Backward HCal Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	8
	
	6.03.01.05
	
	
	Backward HCal Systems
	

	8.1
	6.03.01.06
	6.03.01.05
	I-DET-INF-INT.035
	Space Constraint
	The maximum backward location for the solenoid magnet is limited by the backward HCAL and the adjacent cabling pathway that provides services to the interior detectors. Modifications to either must be coordinated.
	6.03.01.09.04


Solenoid Magnet to Barrel Detector Structures
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	9
	
	6.03.01.09.01
	
	
	Barrel Detector Structures
	

	9.1
	6.03.01.06
	6.03.01.09.01
	I-DET-INF-BAR.014
	External Support Structure
	Total weight of the solenoid and all embedded components must be supported.
	6.03.01.09.01

	9.2
	6.03.01.06
	6.03.01.09.01
	I-DET-INF-BAR.016
	DIRC Readout Supports
	The DIRC prism box containing the photosensor readouts, will be supported by an external structure supporting through the global support tube
	6.03.01.09.01


Solenoid Magnet to Detector Infrastructure and Utilities Integration
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	10
	
	6.03.01.09.04
	
	
	Detector Infrastructure and Utilities Integration
	

	10.1
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.001
	Magnetic Material
	No detectors or components constructed with magnetic material may be added to the detector without prior consultation with the magnet group.
	6.03.01.09.04

	10.2
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.002
	Magnetic Field Requirement
	Detector performance is dependent on the continuous operation of the solenoid and on the delivery of a consistent, stable magnetic field.
	6.03.01.09.04

	10.3
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.012
	Space Constraint
	The exterior radius of the barrel ECAL (and its support system) is limited by the interior bore of the solenoid magnet. Modifications to either must be coordinated.
	6.03.01.09.04

	10.4
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.032
	External Space Constraint
	The exterior radius of the solenoid magnet is limited by the interior bore of the barrel HCAL and necessary support structures. Modifications to either must be coordinated.
	6.03.01.09.04

	10.5
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.035
	Space Constraint
	The maximum backward location for the solenoid magnet is limited by the backward HCAL and the adjacent cabling pathway that provides services to the interior detectors. Modifications to either must be coordinated.
	6.03.01.09.04

	10.6
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.040
	Magnet Cooling
	The solenoid will require a continuous flow of cryogens to maintain temperature in both the experimental hall and the maintenance area. Interface includes cryogenic source and warm return.
	6.03.01.09.04

	10.7
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.077
	Power Supply Cooling
	The power supply, located in an adjacent electrical room, will need to be cooled with low conductivity water.
	6.03.01.09.04

	10.8
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.078
	Magnet Cooling
	The solenoid will require a continuous flow of cryogens to maintain temperature in both the experimental hall and the maintenance area. Interface includes cryogenic source and warm return.
	6.03.01.09.04

	10.9
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.079
	Electrical Power
	Solenoid will be provided power via the power supply located in an adjacent room.
	6.03.01.09.04

	10.10
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.080
	Instrumentation Backup Power
	The instrumentation rack for the solenoid will require backup/UPS power adequate to safely shutdown the system in the event of a power failure.
	6.03.01.09.04

	10.11
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.081
	Fringe Field
	A boundary must be established to identify the extent of the magnet's stray field during operations.
	6.03.01.09.04

	10.12
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.082
	Ice Management
	An ice management system will be required to melt accumulated ice on the chimney. (Water should evaporate and will not require drainage)
	6.03.01.09.04

	10.13
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.083
	Cryogenic Connection Point
	The cryogenic connection must be as close as possible to the source.
	6.03.01.09.04

	10.14
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.084
	LCW Connection
	The LCW water cooled leads must be fully supported along their path between the electrical room and the magnet.
	6.03.01.09.04

	10.15
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.097
	Space Constraint
	The maximum forward location for the solenoid is limited by the position of the Dual RICH detector and the cabling plenum (gap) between them. Modifications to either must be coordinated.
	6.03.01.09.04

	10.16
	6.03.01.06
	6.03.01.09.04
	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

	10.17
	6.03.01.06
	6.03.01.09.04
	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

	10.18
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.141
	Power
	Low voltage DC power will be provided from the electronics racks on the south platform
	6.03.01.09.04

	10.19
	6.03.01.06
	6.03.01.09.04
	I-DET-INF-INT.142
	Power
	High voltage and low voltage DC power will be provided from the power supply room.
	6.03.01.09.04


Solenoid Magnet to Barrel Particle ID Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	11
	
	6.03.01.03
	
	
	Barrel Particle ID Systems
	

	11.1
	6.03.01.06
	6.03.01.03
	I-DET-INF-BAR.016
	DIRC Readout Supports
	The DIRC prism box containing the photosensor readouts, will be supported by an external structure supporting through the global support tube
	6.03.01.09.01


Solenoid Magnet to Forward Particle ID Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	12
	
	6.03.01.03
	
	
	Forward Particle ID Systems
	

	12.1
	6.03.01.06
	6.03.01.03
	I-DET-INF-INT.097
	Space Constraint
	The maximum forward location for the solenoid is limited by the position of the Dual RICH detector and the cabling plenum (gap) between them. Modifications to either must be coordinated.
	6.03.01.09.04



[bookmark: InterfaceSummary]
[bookmark: _Toc222583977]Solenoid Magnet (DET-MAG) to Online DAQ and Computing Systems (DET-COMP-ONLINE)
I-DET-COMP-ONLINE.028	Controls and Instrumentation
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	CONTROL
Description:	Control cabling for the magnet instrumentation will be run from the solenoid to the instrumentation rack on the carriage.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP.6
References:	
I-DET-COMP-ONLINE.029	Monitoring Data
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	DATA
Description:	Live monitoring data from the solenoid's operation must be recorded and maintained for diagnostic purposes.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP.6
References:	
I-DET-COMP-ONLINE.030	Slow Controls
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Magnet Cryogenics (6.03.01.06)
Type:	CONTROL
Description:	A network connection will be provided from the DAQ system to the solenoid cryogenic's slow controls interface.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP-SC.1
References:	
I-DET-COMP-ONLINE.031	Slow Controls
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Magnet Instrumentation and Control (6.03.01.06)
Type:	CONTROL
Description:	A network connection will be provided from the DAQ system to the solenoid's slow controls interface.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP-SC.1
References:	
I-DET-COMP-ONLINE.032	Slow Controls
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Magnet Power Supply (6.03.01.06)
Type:	CONTROL
Description:	A network connection will be provided from the DAQ system to the slow controls interface of the solenoid's power supply.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP-SC.1
References:	
[bookmark: _Toc222583978]Solenoid Magnet (DET-MAG) to  (DET-DS)
I-DET-INF-INT.001	Magnetic Material
System 1:	DET-DS (DET-DS)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	ENV
Description:	No detectors or components constructed with magnetic material may be added to the detector without prior consultation with the magnet group.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.13, P-DET-MAG.14 
References:	
I-DET-INF-INT.002	Magnetic Field Requirement
System 1:	DET-DS (DET-DS)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	PARAM
Description:	Detector performance is dependent on the continuous operation of the solenoid and on the delivery of a consistent, stable magnetic field.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.13
References:	
[bookmark: _Toc222583979]Solenoid Magnet (DET-MAG) to Barrel EMCal Systems (DET-ECAL-BAR)
I-DET-INF-INT.012	Space Constraint
System 1:	Barrel EMCal Systems (6.03.01.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The exterior radius of the barrel ECAL (and its support system) is limited by the interior bore of the solenoid magnet. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-ECAL.1, P-DET-MAG.1
References:	
[bookmark: _Toc222583980]Solenoid Magnet (DET-MAG) to Barrel HCal Systems (DET-HCAL-BAR)
I-DET-INF-INT.032	External Space Constraint
System 1:	Barrel HCal Systems (6.03.01.05)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The exterior radius of the solenoid magnet is limited by the interior bore of the barrel HCAL and necessary support structures. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-HCAL.1, P-DET-MAG.1
References:	
[bookmark: _Toc222583981]Solenoid Magnet (DET-MAG) to Backward HCal Systems (DET-HCAL-BCK)
I-DET-INF-INT.035	Space Constraint
System 1:	Backward HCal Systems (6.03.01.05)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The maximum backward location for the solenoid magnet is limited by the backward HCAL and the adjacent cabling pathway that provides services to the interior detectors. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-HCAL.1, P-DET-MAG.1
References:	
[bookmark: _Toc222583982]Solenoid Magnet (DET-MAG) to Barrel Detector Structures (DET-INF-BAR)
I-DET-INF-BAR.014	External Support Structure
System 1:	Barrel Detector Structures (6.03.01.09.01)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	STRUCT
Description:	Total weight of the solenoid and all embedded components must be supported.
Provider:	Barrel Detector Structures (6.03.01.09.01)
Details:	See details in the Barrel Detector Structures Interface Control Document.
Requirements:	P-DET-MAG.2
References:	
I-DET-INF-BAR.016	DIRC Readout Supports
System 1:	Solenoid Magnet (6.03.01.06)
System 2:	Barrel DIRC Particle ID Systems (6.03.01.03)
Type:	STRUCT
Description:	The DIRC prism box containing the photosensor readouts, will be supported by an external structure supporting through the global support tube
Provider:	Barrel Detector Structures (6.03.01.09.01)
Details:	See details in the Barrel Detector Structures Interface Control Document.
Requirements:	P-DET-MAG.1, P-DET-MAG.2, P-DET-PID.4
References:	
[bookmark: _Toc222583983]Solenoid Magnet (DET-MAG) to Detector Infrastructure and Utilities Integration (DET-INF-INT)
I-DET-INF-INT.001	Magnetic Material
System 1:	DET-DS (DET-DS)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	ENV
Description:	No detectors or components constructed with magnetic material may be added to the detector without prior consultation with the magnet group.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.13, P-DET-MAG.14 
References:	
I-DET-INF-INT.002	Magnetic Field Requirement
System 1:	DET-DS (DET-DS)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	PARAM
Description:	Detector performance is dependent on the continuous operation of the solenoid and on the delivery of a consistent, stable magnetic field.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.13
References:	
I-DET-INF-INT.012	Space Constraint
System 1:	Barrel EMCal Systems (6.03.01.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The exterior radius of the barrel ECAL (and its support system) is limited by the interior bore of the solenoid magnet. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-ECAL.1, P-DET-MAG.1
References:	
I-DET-INF-INT.032	External Space Constraint
System 1:	Barrel HCal Systems (6.03.01.05)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The exterior radius of the solenoid magnet is limited by the interior bore of the barrel HCAL and necessary support structures. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-HCAL.1, P-DET-MAG.1
References:	
I-DET-INF-INT.035	Space Constraint
System 1:	Backward HCal Systems (6.03.01.05)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The maximum backward location for the solenoid magnet is limited by the backward HCAL and the adjacent cabling pathway that provides services to the interior detectors. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-HCAL.1, P-DET-MAG.1
References:	
I-DET-INF-INT.040	Magnet Cooling
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	CRYO
Description:	The solenoid will require a continuous flow of cryogens to maintain temperature in both the experimental hall and the maintenance area. Interface includes cryogenic source and warm return.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.4
References:	
I-DET-INF-INT.077	Power Supply Cooling
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	COOL
Description:	The power supply, located in an adjacent electrical room, will need to be cooled with low conductivity water.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.3
References:	
I-DET-INF-INT.078	Magnet Cooling
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	CRYO
Description:	The solenoid will require a continuous flow of cryogens to maintain temperature in both the experimental hall and the maintenance area. Interface includes cryogenic source and warm return.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.4, P-DET-MAG-CCR.1, P-DET-MAG-CCR.2, P-DET-MAG-CCR.3
References:	
I-DET-INF-INT.079	Electrical Power
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	ELEC
Description:	Solenoid will be provided power via the power supply located in an adjacent room.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.6
References:	
I-DET-INF-INT.080	Instrumentation Backup Power
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	ELEC
Description:	The instrumentation rack for the solenoid will require backup/UPS power adequate to safely shutdown the system in the event of a power failure.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.6
References:	
I-DET-INF-INT.081	Fringe Field
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	ENV
Description:	A boundary must be established to identify the extent of the magnet's stray field during operations.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.14
References:	
I-DET-INF-INT.082	Ice Management
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	ENV
Description:	An ice management system will be required to melt accumulated ice on the chimney. (Water should evaporate and will not require drainage)
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.5
References:	
I-DET-INF-INT.083	Cryogenic Connection Point
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The cryogenic connection must be as close as possible to the source.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.4
References:	
I-DET-INF-INT.084	LCW Connection
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Solenoid Magnet (6.03.01.06)
Type:	SPACE
Description:	The LCW water cooled leads must be fully supported along their path between the electrical room and the magnet.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.2
References:	
I-DET-INF-INT.097	Space Constraint
System 1:	Solenoid Magnet (6.03.01.06)
System 2:	Forward RICH Detector Systems (6.03.01.03)
Type:	SPACE
Description:	The maximum forward location for the solenoid is limited by the position of the Dual RICH detector and the cabling plenum (gap) between them. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.1, P-DET-PID.5
References:	
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 and Utilities Integration 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 and Utilities Integration 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.141	Power
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Magnet Instrumentation and Control (6.03.01.06)
Type:	ELEC
Description:	Low voltage DC power will be provided from the electronics racks on the south platform
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.6
References:	
I-DET-INF-INT.142	Power
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Magnet Power Supply (6.03.01.06)
Type:	ELEC
Description:	High voltage and low voltage DC power will be provided from the power supply room.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.6
References:	
[bookmark: _Toc222583984]Solenoid Magnet (DET-MAG) to Barrel Particle ID Systems (DET-PID-BAR)
I-DET-INF-BAR.016	DIRC Readout Supports
System 1:	Solenoid Magnet (6.03.01.06)
System 2:	Barrel DIRC Particle ID Systems (6.03.01.03)
Type:	STRUCT
Description:	The DIRC prism box containing the photosensor readouts, will be supported by an external structure supporting through the global support tube
Provider:	Barrel Detector Structures (6.03.01.09.01)
Details:	See details in the Barrel Detector Structures Interface Control Document.
Requirements:	P-DET-MAG.1, P-DET-MAG.2, P-DET-PID.4
References:	
[bookmark: _Toc222583985]Solenoid Magnet (DET-MAG) to Forward Particle ID Systems (DET-PID-FWD)
I-DET-INF-INT.097	Space Constraint
System 1:	Solenoid Magnet (6.03.01.06)
System 2:	Forward RICH Detector Systems (6.03.01.03)
Type:	SPACE
Description:	The maximum forward location for the solenoid is limited by the position of the Dual RICH detector and the cabling plenum (gap) between them. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-MAG.1, P-DET-PID.5
References:	
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