The only official copy of this document is the one online in the SharePoint Document Center. Before using a printed copy, 
verify that it is current by checking the printed document’s Version History log with that of the online version.
	Electron-Ion Collider, Brookhaven National Laboratory

	Doc No. 
	Author: 
	Effective Date: 
	Review Frequency: N/A

	Interface Control Document: [###]
	Revision: 0




The only official copy of this document is the one online in the SharePoint Document Center. Before using a printed copy, 
verify that it is current by checking the printed document’s Version History log with that of the online version.
	Electron-Ion Collider, Brookhaven National Laboratory

	Doc No. 
	Author: 
	Effective Date: 
	Review Frequency: N/A

	Interface Control Document: [###]
	Revision: 0




[bookmark: _GoBack]Electron-Ion Collider, Requirements, Specifications, and Interfaces
Interface Control Document: [###]
Detector Infrastructure Systems (6.03.09) to Collider Hadron Storage Ring (6.05.04)

Prepared by:
{{Sig_es_:signer1:signature}}	Date: {{Dte_es_:signer1:date}}  
Name, Role
Electron-Ion Collider at Institution

Reviewed by: 
{{Sig_es_:signer2:signature}}	Date: {{Dte_es_:signer2:date}}  
Name, Role
Electron-Ion Collider at Institution

{{Sig_es_:signer3:signature}}	Date: {{Dte_es_:signer3:date}}  
Name, Role
Electron-Ion Collider at Institution

{{Sig_es_:signer4:signature}}	Date: {{Dte_es_:signer4:date}}  
Name, Role
Electron-Ion Collider at Institution

Approved by: 
{{Sig_es_:signer5:signature}}	Date: {{Dte_es_:signer5:date}}  
Name, Role
Electron-Ion Collider at Institution




[bookmark: _Hlk523485632]REVISION HISTORY
	Revision #
	Effective Date
	Additional Reviewers
	Summary of Change

	00
	
	
	Initial release.






TABLE OF CONTENTS
1.	Purpose and Scope	5
2.	Introduction	5
2.1	Participating Groups and Interface Roles	6
2.2	System Context	6
2.3	Interface Between ePIC Detector and Building 1006	8
2.4	Magnet Group Interfaces (Forward & Rear Magnets)	10
2.5	Vacuum Group Interfaces	12
2.6	Power Interface	14
2.7	Water Interface	17
2.8	Cryogenic Interface	18
2.9	Safety/ES&H Interfaces	20
2.10	Concerns and Mitigation	23
2.11	Organization	25
3.	Interface summary	25
4.	Detector Infrastructure Systems (DET-INF) to Collider Hadron Storage Ring (COL-HSR)	27
5.	Applicable Documents	29
6.	Detailed change Log	30
7.	References	30



LIST OF ACRONYMS
	[bookmark: _Hlk137375973]B0
	B0 is the name of the forward magnet just past the Hadron Endcap 
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[bookmark: _Toc137386757][bookmark: _Toc137386892][bookmark: _Hlk137377210][bookmark: _Toc234935739]Purpose and Scope
[bookmark: _Toc137386758][bookmark: _Toc137386893]This document records the agreed upon interfaces between the Detector Infrastructure Systems and other sub-systems within the Collider Hadron Storage Ring. 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: _Toc234935740]Introduction
[bookmark: _Toc137386894][image: ]
ePIC detector, Forward and Rear Magnets in the Experimental Hall 1006 (Metal Platforms Hidden)
This document defines the engineering integration approach for the ePIC detector within Building 1006 (Assembly Hall and Experimental Hall), the Forward and Rear Magnets, and the Vacuum Group’s beam-pipe interfaces. It captures system interfaces, structural and spatial requirements, motion and installation strategies, power and water services, safety/fire protection, and verification and acceptance criteria required for safe installation, commissioning, and long-term operation.
Scope includes: Building 1006 infrastructure (structural capacity, rails, utilities, handling systems, egress); ePIC detector (barrel, endcaps, platforms, cradle and motion systems, ancillary detectors such as B0 access for B0 detector installation); Forward and Rear Magnets (supports on solid concrete blocks); Vacuum Group requirements including beam-pipe interfaces; Power (Superconducting Magnet MARCO Power, Panel A1 distribution, grounding); Water (MCW/TPC reuse); Safety & Fire Safety considerations and Risks & Mitigations.
References: Drawings, CAD models, safety standards, and prior integration notes are included in the appendices.
[bookmark: _Toc233272926][bookmark: _Toc137386759][bookmark: _Toc137386900][bookmark: _Toc234935741]Participating Groups and Interface Roles
The interfaces described in this document require coordination among the ePIC Detector integration team, Magnet Group, Vacuum Group, Interaction Region Group, FIPD, and Safety/ES&H. The roles summarized below identify each group’s general responsibility at the integration level. Detailed responsibilities for specific deliverables are provided in the applicable interface sections and RACI tables in this document.
Detector Group: Leads overall ePIC detector integration within Building 1006 and coordinates detector-side interfaces with the building, magnets, vacuum system, utilities, platforms, motion systems, safety requirements, and survey/alignment activities.
Magnet Group / Magnet Division: Defines and verifies forward and rear magnet interface requirements, including positioning, supports, alignment, service interfaces, magnetic-environment considerations, and operational readiness.
Vacuum Group: Defines and verifies beam-pipe vacuum interfaces through the forward magnet, detector, and rear magnet regions, including vacuum layout, access, pump-down, leak-checking, instrumentation, controls, interlocks, and acceptance requirements.
EIC Infrastructure Group (EIG): Coordinates integration requirements in the interaction-region areas where the beam pipe, magnets, detector components, supports, access envelopes, and service interfaces come together.
Fundamental Interaction and Particle Directorate (FIPD): Owns and manages Building 1006 and provides the facility infrastructure, utility interfaces, and survey/alignment support required for ePIC installation, commissioning, operation, and maintenance.
Safety / ES&H Group: Defines and verifies safety requirements for ePIC installation, commissioning, operation, maintenance, and motion activities in Building 1006. For this document, Safety includes applicable fire-safety responsibilities and provides the required safety reviews, controls, readiness checks, and approvals.
[bookmark: _Toc233272927][bookmark: _Toc234935742]System Context
Purpose
This section provides the overall system context for ePIC detector integration in Building 1006. Detailed interface responsibilities, controls, and acceptance criteria are provided in the applicable sections of this document.
Building 1006 Context
Building 1006 includes the Assembly Hall, Experimental Hall, DAQ Room, Control Room, existing rail path, overhead cranes, and facility services required for ePIC installation, commissioning, operation, and maintenance.
Assembly Hall: Primary area for detector barrel assembly; equipped with a 40-ton overhead crane.
Experimental Hall: Primary area for endcap assembly, final detector positioning, magnet/vacuum/cryo interfaces, and detector operation; equipped with a 20-ton overhead crane.
Existing Rail Path: Connects the 1006 parking lot, Assembly Hall, and Experimental Hall. The approved detector movement concept uses Hillman rollers on the existing rail path.
Facility Services: Include electrical power, Modified Chilled Water, HVAC, cryogenic facility interfaces, fire protection, safety systems, survey/alignment support, and other Building 1006 infrastructure.
[image: ]
Building 1006 Overview (Experimental and Assembly Halls, DAQ Room, Control Room, Utility Rooms)
[bookmark: _Hlk233273064]ePIC Detector Context
The ePIC detector integration includes the central barrel, forward and rear endcaps, detector cradle, North and South platforms, MARCO superconducting magnet, beam-pipe vacuum system, cryogenic system, and associated services.
Approximate major detector elements include:
Central Barrel: 900 tons; assembled in the Assembly Hall and transferred to the Experimental Hall.
Forward Endcap: 450 tons; assembled and integrated in the Experimental Hall.
Rear Endcap: 300 tons; assembled and integrated in the Experimental Hall.
North Platform: 80 tons; supports detector, magnet, utility, and service interfaces.
South Platform: 120 tons; supports detector electronics, services, clean-ground interfaces, and cryogenic manifold interfaces.
MARCO Magnet: Superconducting detector magnet requiring power, cryogenic, grounding, alignment, and safety interfaces.
Beam-Pipe Vacuum System: Runs through the forward magnet, detector, and rear magnet regions and requires controlled envelopes, clearances, access, and verification.
Existing Infrastructure and Reuse
Existing Building 1006 and legacy STAR/RHIC infrastructure may be reused for ePIC only after inspection, testing, refurbishment or upgrade where required, and formal acceptance for ePIC service.
Systems requiring evaluation include rails, cranes, electrical distribution, grounding, water-cooled magnet buses, Modified Chilled Water, HSSD/smoke detection, sprinklers, alarms, HVAC, building penetrations, utility routing, survey references, platforms, anchors, trenches, and covers.
Interface Sections
The following sections define the major external interfaces for ePIC detector integration:
Building 1006 detector interface.
Forward and rear magnet interfaces.
Beam-pipe vacuum interfaces.
Electrical power, grounding, and interlock interfaces.
Modified Chilled Water interface.
Cryogenic interface for the MARCO superconducting magnet.
Safety / ES&H and fire-safety interfaces.
Risks, concerns, mitigations, and hold points
[bookmark: _Toc233272928][bookmark: _Toc234935743]Interface Between ePIC Detector and Building 1006
GR-3 Building 1006 Installation Readiness: Building 1006 shall provide the facility conditions, access, handling interfaces, move paths, survey/alignment support, and safety controls required to support ePIC detector assembly, transfer/movement, installation, commissioning, operation, and maintenance. Facility and detector interfaces affecting major detector movement or final positioning shall be reviewed, verified, and accepted by the responsible groups before the applicable activity is performed.
Purpose & Scope
This section describes the interfaces between the ePIC detector and Building 1006 for detector assembly, installation, rail-based movement, crane use, facility access, and survey/alignment support.
Responsibilities
	Interface
	Detector Group  Responsibility
	FIPD Responsibility
	Safety / ES&H Responsibility

	Assembly Hall
	Define the detector barrel assembly configuration, installation sequence, detector envelopes, support needs, lift points, and access requirements.
	Provide the Assembly Hall facility interface, including building access, crane/facility support, utility coordination, and survey/alignment support as required.
	Review applicable work controls for lifts, access, egress, barricading, and work-area safety.

	Experimental Hall
	Define the endcap assembly configuration, detector final-position requirements, platform interfaces, access needs, and detector-side acceptance criteria.
	Provide the Experimental Hall facility interface, including building access, crane/facility support, utility coordination, and survey/alignment support as required.
	Review applicable work controls for installation, access, egress, barricading, and work-area safety.

	Building Rails / Motion Mechanism
	Provide the detector cradle, North and South platform motion configuration, Hillman rollers, guide cams, movement procedure, loads, and detector-side acceptance criteria.
	Provide and verify the Building 1006 rail path and move-path readiness for cradle and platform movement. Provide survey/alignment support for rail readiness and final position verification.
	Review movement controls, exclusion zones, access control, egress impacts, communication plan, and other safety controls for detector movement.

	HVAC / Environmental Conditions
	Define detector, electronics, platform, DAQ/control, installation, and operating environmental requirements that must be supported by Building 1006 HVAC systems.
	Provide, evaluate, maintain, and upgrade Building 1006 HVAC systems as required to support approved ePIC environmental conditions.
	Review HVAC-related safety impacts where they affect occupancy, access etc.


Implementation Guidelines
Baseline Movement Concept
The detector barrel shall be transferred from the Assembly Hall to the Experimental Hall using the existing Building 1006 rail path.
The barrel cradle shall use Hillman rollers as the baseline motion mechanism. The North and South platforms shall move with the cradle using Hillman rollers and guide cams. 
HVAC Interface
Building 1006 HVAC systems shall support the environmental conditions required for ePIC detector installation, commissioning, operation, maintenance, and personnel access.
Detector / I³ shall define the environmental requirements for detector areas, platforms, electronics, DAQ/control areas, and other detector-related work areas. FIPD shall evaluate the existing Building 1006 HVAC systems and provide required HVAC support, refurbishment, or upgrades where needed to meet the approved ePIC requirements.
HVAC interfaces shall be coordinated with detector envelopes, platforms, service routing, electrical equipment, fire protection, cryogenic/ODH controls, and access requirements. Any HVAC changes that affect detector installation, operation, safety systems, or emergency response shall be reviewed by the responsible groups before implementation.
HVAC readiness shall be verified before operation of detector systems or occupancy conditions that depend on controlled temperature, humidity, ventilation, or air-distribution performance.
Responsible/Accountable/Consulted/Informed Matrix 
	Deliverable / Activity
	Detector
	Magnet
	Vacuum
	EIG
	FIPD
	Safety
	Survey

	Barrel cradle (Structure + Moving Mechanism)
	R/A
	I
	I
	I
	C
	I
	C

	Platform Hillman rollers & guide cams
	R/A
	I
	I
	I
	C
	I
	C

	Rail refurbishment (lip removal, gauge/level)
	C
	I
	I
	I
	R/A
	I
	C

	Crane operations & lift plans (40 t AH / 20 t EH)
	C
	C
	I
	I
	R/A
	C
	I

	Alignment baselines & acceptance survey
	C
	C
	I
	I
	I
	I
	R/A

	HVAC Upgrade
	C
	I
	I
	I
	R/A
	I
	I




[bookmark: _Toc233272929][bookmark: _Toc234935744]Magnet Group Interfaces (Forward & Rear Magnets)
GR-4 Magnet Interface Compatibility: Forward and rear magnet components, supports, platforms, services, and associated installation tooling shall remain within the detector-defined envelopes and shall maintain required clearances, alignment, access, vibration, and magnetic-environment interface constraints in the detector and interaction-region areas. Magnet installation, service routing, support configuration, material selection, and energization readiness shall be coordinated with the detector integration requirements and accepted by the responsible groups before implementation or operation.
Purpose & Scope
Define interfaces for forward and rear magnets, including concrete block foundations for stiffness and vibration control; installation sequence; alignment; materials; and cross-system coordination.
Responsibilities
	Interface
	Detector Group Responsibility
	Magnet Group Responsibility
	FIPD Responsibility
	EIG Responsibility
	Safety / ES&H Responsibility

	Magnet Support / Building Interface
	Provide detector envelope, access, and clearance requirements around the magnet areas.
	Define magnet support, stiffness, vibration, alignment, and operational requirements.
	Provide facility-side coordination for Building 1006 interfaces that affect magnet support and installation.
	Design, Procure and Install the concrete blocks and related support structures for Magnet Support 
	Review applicable installation and work-area safety controls.

	Magnet / Detector / Beam Pipe Interface
	Define detector, platform, endcap, B0 access, and beam-pipe interface envelopes near the magnets.
	Coordinate magnet position, support configuration, alignment needs, and service interfaces with detector and beam-pipe requirements.
	Support facility-side coordination where building conditions affect the magnet-detector interface.
	
	Review access, egress, and work-area controls where applicable.

	Magnet / Platform and Equipment Interface
	Identify detector access and clearance restrictions that affect platforms, services, or nearby equipment.
	Define requirements for equipment placement, vibration isolation, and material compatibility near the magnet fringe field.
	Support utility and facility coordination as applicable.
	Design, Procure and Install the Metal Platforms and related support structures for Magnet Support
	Review safety controls for equipment installation and operation.


Implementation Guidelines
Support and Vibration Control
Forward and rear magnets shall be supported on solid concrete blocks to provide the required stiffness, stability, and vibration control. Moving or vibration-producing equipment shall not be mounted on the magnet concrete blocks. Pumps, temporary equipment, and auxiliary systems shall be supported on structures independent of the magnet blocks.
Platforms and support structures near the magnet fringe field shall use non-magnetic materials, such as aluminum, unless otherwise reviewed and approved by the responsible magnet review authority.
Clearances and Envelope Control
Required clearances to the barrel, endcaps, detector platforms, beam pipe, and hall structures shall be maintained at all times. Magnet locations, concrete blocks, and surrounding platforms shall be coordinated with the detector envelope model to avoid interference during installation and operation. 
Building and Floor Interface
The concrete blocks shall transfer magnet loads safely into the Building 1006 floor. Their interface with the floor shall include proper leveling and surface preparation to ensure long-term stability. 
Alignment and Survey
Magnet supports shall include survey fiducials and reference points so the magnets can be aligned to the hall and detector coordinate system. Final positions shall be verified by the Survey and Alignment Group after installation and service connections. 
Service Routing
Space shall be reserved around the magnets for required power, cooling, controls, instrumentation, and vacuum-related services. Routing shall be coordinated to avoid blocking detector access or interfering with magnet supports. 
Detector Installation Access
The magnet layout shall preserve access for detector installation and integration, especially near the B0 region, beam pipe, and endcap approach areas. 
Vibration Isolation
No moving or vibration-producing equipment shall be coupled to the magnet concrete blocks. Pumps, tooling, and other auxiliary systems shall be supported on separate structures.
Responsible/Accountable/Consulted/Informed Matrix
	Deliverable / Activity
	Detector
	Magnet
	Vacuum
	EIG
	FIPD
	Safety
	Survey

	Concrete blocks (design, fab, install)
	C
	C
	I
	R/A
	C
	I
	C

	Magnet installation & alignment
	I
	R/A
	I
	C
	C
	I
	C

	Metal Platforms for Access and Equipment
	C
	C
	I
	R/A
	I
	I
	C


[bookmark: _Toc233272930][bookmark: _Toc234935745]Vacuum Group Interfaces
GR-5 Beam-Pipe Vacuum Interface: Beam-pipe vacuum components, equipment, supports, services, and associated installation tooling shall remain within the detector-defined envelopes and shall maintain required clearances, alignment, access, and interface constraints through the detector and interaction-region areas. Vacuum-system installation, leak checking, pump-down, instrumentation, interlocks, and final closeout shall be coordinated with the detector integration requirements and accepted by the responsible groups before implementation.
Purpose & Scope
This section describes the interfaces required for beam-pipe installation, vacuum equipment placement, access, leak checking, pump-down, controls, and final acceptance in the detector, magnet, and interaction-region areas.
Responsibilities
	Interface
	Vacuum Group Responsibility
	Detector / Responsibility
	EIG Group Responsibility
	Magnet Group Responsibility
	Safety / ES&H Responsibility

	Beam Pipe / Vacuum System
	Define beam-pipe vacuum interfaces, connection locations, pumps, valves, gauges, hoses, leak-check requirements, pump-down requirements, and vacuum acceptance criteria.
	Provide detector envelopes, detector-side clearances, B0 installation needs, and access constraints.
	
	Confirm compatibility with magnet locations, supports, clearances, and transition areas.
	Review applicable work controls for vacuum installation, testing, and operation.

	Shared Aluminum Platforms / Access
	Define vacuum equipment placement and access needs for pumps, carts, valves, gauges, hoses, and related equipment.
	Coordinate shared platform use for detector needs, including B0 installation tooling and detector access.
	Responsible for aluminum platforms used for vacuum equipment and personnel access, including shared-use coordination.
	Confirm that platforms and equipment do not interfere with magnet supports, magnet access, or vibration-sensitive interfaces.
	Review platform access, personnel access, equipment placement, and work-area controls.

	Controls / Alarms / Interlocks
	Define vacuum instrumentation, status signals, alarms, controls, and interlocks required for vacuum operation and monitoring.
	Coordinate required vacuum signals with detector controls or slow controls, as applicable.
	
	Provide magnet-interface constraints related to vacuum controls or interlocks, as applicable.
	Review safety-related alarms, interlocks, and operating controls, as applicable.


Implementation Guidelines
Beam-pipe continuity
All components at magnet–detector transitions must fit within approved envelope drawings provided by the Detector Group and maintain required clearances.
Minimum clearances to ePIC detector:
Endcaps (forward & rear): 12 mm radially.
Barrel detectors: ≥ 5 mm radially to Silicon, MPGDs, EEEMCAL, pfRICH, etc.
Other Guidelines
· Beam-pipe vacuum interfaces shall be coordinated through the forward magnet, forward endcap, detector barrel, rear endcap, and rear magnet regions.
· Required clearances and access shall be maintained for the beam pipe, detector, endcaps, magnets, B0 installation region, vacuum equipment, and shared platforms.
· Vacuum equipment shall not be mounted on magnet concrete blocks.
· Vacuum pumps, carts, valves, gauges, hoses, and related equipment shall be located on the IR-provided aluminum platforms or other approved independent supports.
· The same platforms may be used by the Vacuum Group and Detector / I³; shared use shall be coordinated so that vacuum work, B0 detector installation tooling, and personnel access do not interfere with each other.
· Flexible connections or other isolation methods shall be used where required to limit vibration transfer to the beam pipe, detector, or magnet structures.
Vacuum controls, alarms, status signals, and interlocks shall be coordinated with detector controls and safety requirements.
Responsible/Accountable/Consulted/Informed Matrix
	Deliverable / Activity
	Detector
	Magnet
	Vacuum
	EIG
	FIPD
	Safety
	Survey

	Beam-pipe vacuum procedures, pumps, hookups
	C
	C
	R/A
	C
	C
	I
	I

	Maintain space for B0 detector installation
	C
	I
	R
	I
	I
	I
	I

	Metal platforms for vacuum equipment (design/fab/install)
	C
	C
	C
	R/A
	C
	C
	I

	Electrical interfaces (circuits, grounding, interlocks)
	I
	I
	R
	I
	R
	I
	I


[bookmark: _Toc233272931][bookmark: _Toc234935746]Power Interface
GR-6 Electrical Power, Grounding, and Interlock Interface: Facility electrical infrastructure shall support the ePIC detector, magnet systems, DAQ/control areas, detector platforms, vacuum equipment, and related support systems. Detector power, grounding, segregation, E-Stops, and interlock interfaces shall be reviewed and accepted by the responsible groups
Purpose & Scope
Electrical power for the ePIC detector, magnet systems, vacuum equipment, and associated DAQ and control electronics will be provided through existing infrastructure in Buildings 1006, supplemented by new sub-panels and feeders where required. All systems will comply with BNL Electrical Safety Standards, EIC electrical integration requirements, and the National Electrical Code (NEC).
Responsibilities
	Interface
	Detector / I³ Responsibility
	Magnet Group Responsibility
	Vacuum Group Responsibility
	FIPD Responsibility
	Safety / ES&H Responsibility

	Magnet Power Interface
	Define detector-side integration needs for the MARCO magnet, grounding, platform interfaces, and access constraints.
	Define magnet power-supply, bus, service, and operational requirements for the MARCO magnet.
	Identify any vacuum equipment or interlocks affected by magnet power operation.
	Provide facility power interface, electrical distribution support, installation coordination, and verification for magnet power infrastructure.
	Review applicable electrical safety, LOTO, guarding, E-Stop, and interlock controls.

	Detector / Platform / DAQ Power Interface
	Define detector, platform, rack, DAQ, control, instrumentation, and clean/dirty ground requirements.
	Identify magnet-related power, grounding, or noise constraints affecting detector interfaces.
	Define vacuum equipment power and control needs where located on or near detector/platform areas.
	Provide facility power distribution, panels, feeders, transformers, grounding support, and electrical installation coordination.
	Review applicable electrical safety, labeling, access, LOTO, and emergency shutdown requirements.

	Grounding / Electrical Segregation Interface
	Define detector grounding needs, sensitive electronics requirements, and clean-ground requirements for detector electronics.
	Coordinate magnet grounding and high-current power interfaces with detector grounding requirements.
	Coordinate vacuum equipment grounding and interlock interfaces as applicable.
	Support grounding implementation, bonding verification, and facility electrical interface coordination.
	Review grounding, bonding, electrical isolation, and safety controls where required.


Implementation Guidelines
Magnet Power System
Power Source:
Magnet power-supply room receives its 480 V AC, 3-phase, 60 Hz input directly from Building 1006 Substation 6c (minimum acceptable voltage 410 V).
Power-Supply Output:
ePIC magnet power supply delivers 5 000 A DC ± 20 V to the detector magnet (MARCO). The power supplies contain integral transformers, so the large external transformers located in the Building 1006 parking lot (used for the STAR magnet) are not required for ePIC.
DC Distribution:
Output from the magnet power supply is transmitted through water-cooled copper bus bars approximately 300 feet long, routed from the power-supply room, through the Assembly Hall, and into the Experimental Hall. The schedule 80 PVC pipe is roughly 30 years old and should be pressure tested and evaluated.
The buses terminate at the north platform, where they connect to the MARCO magnet terminals.
All bus joints and manifolds will be designed to minimize resistive losses and ensure uniform current distribution.
Flow and pressure sensors for bus-cooling water will tie into facility interlocks and monitoring systems.
Safety & Interlocks:
All DC buses and joints will be guarded, grounded, and interlocked per BNL ES&H requirements.
Detector and Subsystem Power
DAQ Room, Control Room, and Detector Platforms:
Power for the DAQ Room, Control Room, and both north and south detector platforms (supporting detector electronics and utilities) is fed from Electrical Panel A1 located inside the DAQ Room.
Panel A1 branch circuits supply power to transformers on the third level of north platform. These transformers feed the breaker panels on the north and south platforms. From there power goes to the electronic racks, instrumentation controllers, and service outlets on each platform.
Grounding and Electrical Segregation
Detector and Superconducting Magnet Grounding:
Grounding for the ePIC detector, its superconducting magnet and South platform is achieved via dedicated grounding cables that connect to the cradle and terminate at the grounding column in the Assembly Hall. This establishes a single, robust connection to the facility reference ground.
Platform Ground Classification: 
North Platform (“Dirty Ground”): Considered mechanically and electrically tied to facility structure; isolation is not critical. This platform supports magnet connections, high-current buses, gas panels, cooling systems and safety systems etc.
South Platform (“Clean Ground”): Designated for sensitive detector electronics and DAQ equipment; electrical isolation from the building structure and north platform is required. All racks and electronics mounted here must maintain clean-ground isolation.
Load Segregation:
Magnet power circuits remain isolated from detector electronics to reduce noise coupling and ground loops.
Each subsystem adheres to the facility single-point ground philosophy.
Load Estimates and Safety
Estimated Connected Loads:
Detector Systems ≈ xxx kW
Magnet Systems ≈ xxx kW
Vacuum Systems ≈ xx kW
Ancillary Utilities ≈ xx kW
Feeder and Breaker Sizing: 
Final conductor and breaker ratings verified by Electrical Engineering.
Safety Provisions:
All installations require proper labeling, LOTO points, and E-Stop integration.
Continuous monitoring of bus-water flow, temperature, and DC voltage during operation.
Local and remote E-Stop interfaces provided at the north and south platforms and in the power-supply room.
Responsible/Accountable/Consulted/Informed Matrix
	Deliverable / Activity
	Detector
	Magnet
	Vacuum
	EIG
	FIPD
	Safety
	Survey

	Magnet PS room feed from Bldg 1004 (480 V 3φ 60 Hz; min 410 V)
	I
	I
	I
	I
	R/A
	I
	I

	Magnet PS and Transformer
	R/A
	I
	I
	I
	C
	I
	I

	Magnet PS and Transformer Installation
	C
	I
	I
	I
	R/A
	C
	I

	DC buses to MARCO (~300 ft, 5 kA ±20 V, water-cooled)
	C
	I
	I
	I
	R/A
	I
	I

	Panel A1 distribution (DAQ, Control, N/S platforms)
	C
	I
	I
	I
	R/A
	I
	I

	Grounding (single-point; dirty North / clean South)
	R/A
	I
	I
	I
	C
	C
	I

	E-Stops & electrical interlocks (magnet, buses, pumps)
	I
	I
	I
	I
	R/A
	C
	I



[bookmark: _Toc233272932][bookmark: _Toc234935747]Water Interface
GR-7 Modified Chilled Water Interface: Facility modified chilled water infrastructure shall support the ePIC detector cooling requirements, including required capacity, flow, temperature, water quality, monitoring, leak testing, and interlock interfaces. Existing MCW infrastructure and chiller capacity shall be evaluated and upgraded or replaced as required before operation of affected detector systems.
Purpose
This section describes the Modified Chilled Water (MCW) interface required for ePIC detector cooling, including facility supply capacity, detector-side cooling requirements, service connections, monitoring, leak testing, and acceptance.
Responsibilities
	Interface
	Detector / I³ Responsibility
	FIPD Responsibility
	Safety / ES&H Responsibility

	Modified Chilled Water (MCW)
	Define detector-side cooling loads, flow requirements, temperature requirements, connection points, material compatibility, access needs, and monitoring/interlock requirements.
	Provide, evaluate, refurbish, qualify, and maintain the MCW facility interface required to support ePIC detector operation.
	Review applicable safety controls for water connections, leak response, work planning, and operation near electrical equipment.

	MCW Capacity / Chiller Interface
	Provide detector cooling-load requirements needed to evaluate MCW capacity.
	Verify that the existing MCW system and chiller capacity are sufficient for ePIC. If capacity is not sufficient, provide the required system upgrades, including replacement or upsizing of the existing chiller as needed.
	Review applicable safety and operational impacts of MCW system upgrades.

	Monitoring / Leak-Test / Interlock Interface
	Coordinate detector-side leak-test needs, sensor locations, slow-controls signals, and interlock requirements.
	Provide facility-side support for flow, pressure, temperature, leak detection, and water-system status monitoring as required.
	Review safety-related alarms, interlocks, leak-response controls, and operating readiness as applicable.


Implementation Guidelines
MCW shall be the baseline cooling-water interface for ePIC detector systems.
Existing MCW infrastructure shall be inspected, refurbished, pressure-tested, chemically qualified, and accepted before use for ePIC.
The available MCW cooling capacity shall be evaluated against the final ePIC detector cooling-load requirements.
The existing 80-ton MCW chiller shall be evaluated for condition and capacity. Replacement and/or installation of a larger chiller shall be implemented if required by the ePIC cooling-load assessment.
Detector cooling connections shall be coordinated with detector envelopes, platform layouts, access requirements, electrical equipment, and service routing.
Flow, pressure, temperature, leak detection, alarm, and interlock signals shall be coordinated with detector controls and safety requirements where applicable.
Responsible/Accountable/Consulted/Informed Matrix
	Deliverable / Activity
	Detector
	Magnet
	Vacuum
	EIG
	FIPD
	Safety
	Survey

	Detector cooling requirements and MCW interface definition
	R/A
	I
	I
	I
	C
	I
	I

	MCW system capacity, refurbishment, chemistry, and operation
	C
	I
	I
	I
	R/A
	I
	I

	MCW chiller evaluation, replacement, or capacity upgrade
	C
	I
	I
	I
	R/A
	C
	I

	Leak testing, monitoring, alarms, and interlocks
	C
	I
	I
	I
	R/A
	C
	I
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GR-8 Cryogenic Interface for MARCO Magnet: Cryogenic infrastructure shall support the MARCO superconducting magnet cooling requirements during detector commissioning, operation, and standby conditions in both the Experimental Hall and Assembly Hall. Cryogenic components, routing, penetrations, platforms, services, and access provisions shall remain compatible with detector-defined envelopes, platform interfaces, magnet requirements, facility constraints, and safety/ODH requirements. Cryogenic interfaces shall be reviewed and accepted by the responsible groups before installation or operation.
Purpose
This section describes the cryogenic interfaces required to supply liquid helium to the MARCO superconducting magnet during detector installation, commissioning, operation, and detector movement between the Experimental Hall and Assembly Hall.
Responsibilities
	Interface
	Cryogenic Group Responsibility
	Detector / I³ Responsibility
	FIPD Responsibility
	Safety / ES&H Responsibility

	Experimental Hall Cryogenic Supply
	Design, deliver, install, and commission the cryogenic supply system for the MARCO magnet, including the Experimental Hall cryostat, cryogenic lines, jumper lines, manifold connections, and required labor.
	Define MARCO magnet cryogenic requirements, phase-separator interface, cooldown/standby requirements, and magnet operating constraints. Define detector/platform envelopes, installation constraints, access needs, and integration requirements for cryogenic routing near the detector and platforms.
	Coordinate facility interfaces, including building penetrations, facility access, and platform/facility support required for cryogenic installation.
	Review cryogenic safety, ODH, access, egress, work controls, and operating readiness.

	South Platform Cryogenic Interface
	Route cryogenic jumper lines from the Experimental Hall cryostat to the manifold on the third level of the South platform and define required connection, support, and access needs.
	Confirm compatibility with MARCO magnet cryogenic connections and operating requirements. Coordinate South platform space, detector access, routing constraints, and interference control with detector services and platform equipment.
	Support facility/platform interfaces as required for installation.
	Review personnel access, egress, guarding, and cryogenic hazard controls.

	Assembly Hall Cryogenic Standby Interface
	Provide the Assembly Hall cryostat and temporary/standby cryogenic connection needed to keep the MARCO magnet cold when the detector is in the Assembly Hall.
	Define allowable magnet standby temperature and thermal-cycling limits. Coordinate detector movement, Assembly Hall access, platform configuration, and connection/disconnection planning.
	Coordinate Assembly Hall facility interfaces and access needed for the standby cryogenic system.
	Review ODH, cryogenic handling, access, and work controls during standby operation.


Implementation Guidelines
The Cryogenic Group shall be responsible for the design, delivery, installation support, and commissioning of the cryogenic system serving the MARCO superconducting magnet.
The Experimental Hall cryostat shall be located on the East Wall / Hadron Side of the Experimental Hall.
Cryogenic jumper lines shall route from the Experimental Hall cryostat to a manifold on the third level of the South platform, and from there to the MARCO magnet phase separator.
Cryogenic routing, supports, penetrations, and access areas shall be coordinated with detector envelopes, platform layouts, magnet requirements, building interfaces, and safety requirements.
Building penetrations and facility/platform interfaces required for cryogenic installation shall be coordinated with FIPD.
The MARCO magnet does not have to be kept cold during detector movement. In the Assembly Hall it can be cooled using Liquid Nitrogen to reduce thermal cycling of the superconducting magnet. 
An Assembly Hall cryostat shall be provided for standby cooling when the detector is located in the Assembly Hall.
Cryogenic connections shall be arranged so that detector movement, platform access, personnel access, and required safety/egress paths are not obstructed.
Responsible/Accountable/Consulted/Informed Matrix
	Deliverable / Activity
	Detector
	Vacuum
	EIG
	Cryo
	FIPD
	Safety

	Experimental Hall cryogenic system design and delivery
	C
	I
	I
	R/A
	C
	C

	Building penetrations for cryogenic lines
	C
	I
	I
	C
	R/A
	C

	Experimental Hall cryostat installation interface
	C
	I
	I
	R/A
	C
	C

	South platform manifold and jumper-line interface
	C
	I
	I
	R/A
	C
	C

	Assembly Hall cryostat and standby cooling interface
	C
	I
	I
	R/A
	C
	C

	MARCO phase-separator cryogenic connection
	R/A
	I
	I
	C
	I
	C

	Cryogenic safety, ODH, alarms, and operating readiness
	C
	I
	I
	C
	C
	R/A
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GR-9.1 Egress and Emergency Access
Building 1006 detector installation, movement, commissioning, operation, and maintenance configurations shall maintain required egress and emergency access. A continuous 36 in. rear corridor shall be maintained in the Experimental Hall unless an approved temporary control plan is in place.
GR-9.2 Lifting, Transport, and Detector Movement Safety
Detector lifting, handling, transport, and movement activities shall be performed only after applicable lift plans, movement controls, exclusion zones, communication plans, and Safety / ES&H reviews have been completed and approved.
GR-9.3 Electrical Safety, E-Stops, and Interlocks
Electrical power, grounding, E-Stops, LOTO provisions, guarding, labeling, and interlock interfaces shall be verified before energization or operation of affected detector, magnet, vacuum, cryogenic, or platform systems.
GR-9.4 Fire Protection and Hot Work
Fire-protection systems, including smoke detection and sprinkler coverage, shall be verified for ePIC configurations. Hot work and fire-protection impairments shall be performed only under approved controls, including permits, compensatory measures, fire watch, and post-work inspection where required.
GR-9.5 ODH and Cryogenic Safety
ODH and cryogenic safety controls shall be defined and approved based on the final helium inventory, cryogenic configuration, release scenarios, ventilation, occupancy, and emergency-response requirements before cryogenic operation.
Purpose
This section describes the Safety / ES&H interfaces for ePIC installation, detector movement, commissioning, operation, maintenance, fire protection, cryogenic operation, and emergency access in Building 1006. For this document, Safety includes applicable fire-safety responsibilities.
Responsibilities
	Interface
	Detector / Responsibility
	FIPD Responsibility
	Magnet / Vacuum / Cryo Responsibility
	Safety / ES&H Responsibility

	Access, Egress, and Work Areas
	Define detector access needs, work envelopes, platform access, and installation constraints.
	Maintain facility access, exits, building access routes, and facility-side conditions.
	Identify equipment, services, temporary hardware, or work activities that affect access or egress.
	Review and approve access, egress, barricading, housekeeping, and emergency-access controls.

	Lifting, Transport, and Detector Movement
	Define detector lift, handling, cradle/platform movement, and movement-sequence requirements.
	Provide facility crane and building support interfaces, including Assembly Hall and Experimental Hall crane coordination.
	Identify system constraints that affect lifting, movement, equipment access, or temporary work areas.
	Review lift plans, movement controls, exclusion zones, spotters, communications, and stop-work controls.

	Electrical and Interlock Safety
	Define detector grounding, platform, E-Stop, and detector-side interlock needs.
	Support facility electrical interfaces and power-distribution safety requirements.
	Define magnet, vacuum, cryogenic, and equipment interlock/safety needs.
	Review electrical safety, LOTO, guarding, labeling, E-Stops, interlocks, and readiness before energization.

	Fire Protection and Hot Work
	Identify detector configurations or installation activities affecting fire protection or hot work.
	Support facility fire-protection interfaces and impairment coordination.
	Identify hot-work or equipment impacts associated with their systems.
	Review HSSD/smoke detection, sprinklers, alarms, fire impairments, hot-work permits, fire watch, and post-work checks.

	ODH and Cryogenic Safety
	Identify detector occupancy, access, and configuration impacts related to cryogenic operation.
	Support facility interfaces for ODH controls, ventilation, alarms, and emergency access.
	Define cryogenic inventory, release scenarios, venting/relief needs, and operating constraints.
	Perform or review ODH classification and approve required controls, monitoring, posting, training, and readiness.


Implementation Guidelines
Access, Egress, and Work Areas
A continuous 36 in. rear corridor shall be maintained in the Experimental Hall unless an approved temporary control plan is in place.
Exits, extinguishers, pull stations, electrical panels, access routes, and emergency-response paths shall remain unobstructed.
Temporary obstructions or configuration changes affecting access, egress, emergency response, or work-area safety shall require review and approval.
Required signage, barricades, work-area postings, egress diagrams, and daily pre-job communication shall be provided as applicable.
Lifting, Transport, and Detector Movement
Assembly Hall crane capacity is 40 tons and Experimental Hall crane capacity is 20 tons. Loads exceeding available crane capacity shall require alternate handling plans.
Crane and rigging activities shall follow approved lift plans, pre-job briefs, rigging inspections, exclusion zones, and communication controls.
Detector cradle/platform movement on Hillman rollers shall require approved movement controls, barricades, spotters, and rail/move-path readiness acceptance.
Personnel access and work activities near lift paths, rail paths, or moving detector assemblies shall be controlled during movement.
Electrical Safety and Interlocks
Electrical work shall include required guarding, grounding, labeling, LOTO provisions, E-Stops, and interlock verification.
E-Stops, electrical interlocks, magnet-power interfaces, vacuum-equipment interfaces, cryogenic interfaces, and other safety-related controls shall be verified before energization or operation of affected systems.
Electrical panels and energized equipment areas shall remain accessible and protected from water, trip hazards, and unauthorized access.
Fire Protection and Hot Work
HSSD/smoke detection and sprinkler systems shall be inspected, tested, refurbished, or modified as required for ePIC use.
Sprinkler coverage shall be maintained in the Assembly Hall and Experimental Hall unless an approved impairment and compensatory-measure plan is in place.
Fire-protection impairments shall require approved compensatory measures.
Hot work shall require permit approval, spark containment, fire watch, and post-work inspection.
ODH and Cryogenic Safety
Building 1006 ODH controls shall be based on the final helium inventory, cryogenic configuration, release scenarios, ventilation, and occupancy conditions.
Final ODH classification shall be reviewed and approved by Safety / ES&H.
Required ODH controls may include relief/vent routing, oxygen monitors, alarms, EMS tie-in, posted boundaries, training, and emergency-response procedures.
Cryogenic installation and operation shall maintain required access, egress, personnel protection, venting/relief paths, and emergency-response provisions.
Magnet, Vacuum, Cooling, and Cryogenic Hazards
Magnetic-field boundaries, pacemaker/tool restrictions, ferromagnetic-material controls, vacuum-equipment hazards, cooling-water leak hazards, and cryogenic hazards shall be identified and controlled as applicable.
Equipment placement, routing, and temporary work near detector, magnet, vacuum, cooling, or cryogenic systems shall be reviewed for access, egress, clearance, and safety impacts.
Construction, Refurbishment, and Facility Work
Construction or refurbishment work affecting rails, building penetrations, concrete, utilities, or fire/safety systems shall follow applicable work-control, dust/silica, barricading, inspection, and acceptance requirements.
Facility or safety-system changes shall be reviewed before implementation where they affect detector installation, movement, operation, or emergency response.
Training, PPE, and Qualifications
Personnel shall have required training, PPE, and qualifications for assigned work, including crane/rigging, LOTO, hot work, electrical safety, ODH if required, energized testing, welding/cutting, and aerial-lift operation.
Responsible/Accountable/Consulted/Informed Matrix
	Deliverable / Activity
	Detector
	Magnet
	Vacuum
	Cryo
	EIG
	FIPD
	Safety
	Survey

	Access, egress, barricading, and work-area controls
	C
	C
	C
	C
	C
	C
	R/A
	I

	Crane, lift, transport, and detector-movement safety controls
	C
	C
	I
	I
	I
	C
	R/A
	I

	HSSD/smoke detection reuse, design, and requalification
	C
	I
	I
	I
	I
	C
	R/A
	I

	Sprinkler reuse, modification, and requalification
	C
	I
	I
	I
	I
	C
	R/A
	I

	ODH classification and cryogenic safety controls
	C
	C
	I
	C
	I
	C
	R/A
	I

	Electrical safety, E-Stops, LOTO, and interlock readiness
	C
	C
	C
	C
	I
	C
	R/A
	I

	Hot-work permits, fire watch, and post-work inspection
	C
	C
	C
	C
	C
	C
	R/A
	I
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This section identifies key integration concerns that could affect ePIC detector installation, movement, commissioning, operation, or maintenance in Building 1006. These concerns shall be tracked through the applicable interface sections, work planning, reviews, and readiness hold points.
	Priority
	Concern Area
	Description
	Mitigation / Hold Points

	1
	Legacy Infrastructure Reuse
	Building 1006 and legacy STAR/RHIC infrastructure may include aging rails, cranes, electrical distribution, grounding, water-cooled magnet buses, MCW systems, HSSD/smoke detection, sprinklers, alarms, HVAC, platforms, anchors, trenches, covers, and utility interfaces.
	Inspect, test, refurbish, upgrade, or replace reused systems as required. Formal acceptance for ePIC service is required before use.

	2
	Detector / Beam-Pipe / Vacuum Clearances
	Late discovery of insufficient clearances between the beam pipe, endcaps, barrel detectors, magnets, platforms, or B0 installation tooling could cause rework, access conflicts, or damage.
	Maintain configuration control of detector-defined envelopes and interface models. Verify required clearances before final closeout. Changes affecting the beam-pipe vacuum interface require review and acceptance by responsible groups.

	3
	Rail and Move-Path Readiness
	Rail geometry, move-path conditions, or the raised lip on the forward/hadron-side rail could interfere with Hillman roller travel, guide-cam function, platform motion, or detector cradle movement.
	FIPD shall inspect and verify rail gauge, elevation, straightness, surface condition, move-path clearance, and the forward/hadron-side rail lip condition. Required corrections, survey checks, and functional dry run or equivalent movement-readiness test shall be completed before major detector movement.

	4
	Magnet Support, Alignment, and Vibration
	Magnet support instability, vibration transfer, alignment drift, or interference from nearby equipment could affect magnet performance or detector integration.
	Forward and rear magnets shall be supported on concrete blocks meeting Magnet Group requirements. Moving or vibration-producing equipment shall not be mounted on magnet blocks. Magnet supports, alignment, clearances, material compatibility, and vibration-sensitive interfaces shall be verified before energization.

	5
	Cryogenic Interface and Magnet Thermal Cycling
	Cryogenic routing, building penetrations, platform interfaces, standby cooling, or ODH controls could affect detector movement, platform access, magnet operation, or safety.
	Cryogenic routing, penetrations, platforms, relief/vent paths, controls, alarms, and ODH requirements shall be reviewed and accepted before cryogenic operation. Assembly Hall standby cooling shall be coordinated to reduce unnecessary MARCO magnet thermal cycling.

	6
	Electrical Power, Grounding, and Interlocks
	Inadequate power distribution, grounding conflicts, clean/dirty ground issues, EMI, E-Stops, or interlock gaps could affect detector electronics, magnet systems, vacuum equipment, or safe operation.
	Facility power, Panel A1 distribution, magnet power, DC buses, grounding, clean/dirty segregation, E-Stops, LOTO points, guarding, labeling, and interlocks shall be reviewed and verified before energization or operation.

	7
	MCW Capacity and Chiller Readiness
	Existing MCW capacity or the existing 80-ton chiller may be insufficient or unreliable for ePIC detector cooling loads.
	Detector cooling loads shall be defined and compared with available MCW capacity. MCW infrastructure and chiller condition shall be evaluated, refurbished, upgraded, replaced, or upsized as required before operation of affected detector systems.

	8
	Fire Protection and Life Safety
	HSSD/smoke detection, sprinklers, alarms, hot work, impairments, access, or egress issues could affect installation or operation readiness.
	Fire-protection systems shall be inspected, tested, refurbished, or modified as required. Hot work and impairments require approved controls. A continuous 36 in. rear corridor and required emergency access shall be maintained unless an approved temporary control plan is in place.

	9
	Schedule and Work-Area Conflicts
	Overlapping installation, detector movement, magnet, vacuum, cryogenic, power, MCW, HVAC, and safety work could create access conflicts, rework, or delays.
	Maintain an integrated installation and interface schedule with defined hold points. Coordinate lifts, movement, access, platform work, utility work, and safety reviews through responsible group approvals and daily/pre-job planning where required.

	10
	Configuration and Interface Change Control
	Uncontrolled changes to detector envelopes, platforms, services, rails, cryogenic routing, vacuum equipment, utilities, or safety systems could create downstream integration conflicts.
	Interface-impacting changes shall be reviewed by the responsible groups before implementation. Updated models, drawings, interface tables, RACI assignments, and acceptance criteria shall be maintained as required.
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The interfaces in this document are grouped by sub-system as identified in the sub-system identifier. All interfaces between the Detector Infrastructure Systems 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: _Toc234935752]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.
Detector Infrastructure Systems to Collider Hadron Storage Ring
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	4
	
	6.05.04
	
	
	Collider Hadron Storage Ring
	

	4.1
	6.03.09
	6.05.04
	I-DET-INF-INT.017
	Backward ECAL Bore Clearance
	The bore of the backward ECAL must be designed to allow it to be inserted/removed over the existing beamline flanges.
	6.03.09.03

	4.2
	6.03.09
	6.05.04
	I-DET-INF-INT.018
	Space Constraint
	The interior radius of the backward ECAL is governed by the size of the beamline.
	6.03.09.03

	4.3
	6.03.09
	6.05.04
	I-DET-INF-INT.024
	Space Constraint
	The interior radius of the forward ECAL is governed by the size of the beamline. Modifications to either must be coordinated.
	6.03.09.03

	4.4
	6.03.09
	6.05.04
	I-DET-INF-INT.035
	Space Constraint
	The interior radius of the backward HCAL is governed by the size of the beamline.
	6.03.09.03

	4.5
	6.03.09
	6.05.04
	I-DET-INF-INT.040
	Space Constraint
	The interior radius of the forward HCAL is governed by the size of the beamline.
	6.03.09.03

	4.6
	6.03.09
	6.05.04
	I-DET-INF-INT.057
	Beampipe Constraints for Backward Endcap
	The size, configuration, and clearances of the beampipe, valves and connectors through the backward endcap must be coordinated with the design of the detector systems.
	6.03.09.03

	4.7
	6.03.09
	6.05.04
	I-DET-INF-INT.058
	Beampipe Constraints for Central Detector
	The size, configuration, and clearances of the beampipe, valves and connectors in the ePIC barrel must be coordinated with the design of the interior detector systems.
	6.03.09.03

	4.8
	6.03.09
	6.05.04
	I-DET-INF-INT.059
	Beampipe Constraints for Forward Endcap
	The size, configuration, and clearances of the beampipe, valves and connectors through the forward endcap must be coordinated with the design of the detector systems.
	6.03.09.03

	4.9
	6.03.09
	6.05.04
	I-DET-INF-INT.141
	Space Constraint
	The interior radius of the pfRICH is governed by the size of the beamline and its associated flanges and support system.
	6.03.09.03
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I-DET-INF-INT.017	Backward ECAL Bore Clearance
System 1:	Backward EMCal Systems (6.03.04.01)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The bore of the backward ECAL must be designed to allow it to be inserted/removed over the existing beamline flanges.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-ECAL.1
References:	
I-DET-INF-INT.018	Space Constraint
System 1:	Backward EMCal Systems (6.03.04.01)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The interior radius of the backward ECAL is governed by the size of the beamline.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-ECAL.1
References:	
I-DET-INF-INT.024	Space Constraint
System 1:	Forward EMCal Systems (6.03.04.03)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The interior radius of the forward ECAL is governed by the size of the beamline. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-ECAL.1
References:	
I-DET-INF-INT.035	Space Constraint
System 1:	Backward HCal Systems (6.03.05.01)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The interior radius of the backward HCAL is governed by the size of the beamline.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-HCAL.1
References:	
I-DET-INF-INT.040	Space Constraint
System 1:	Forward HCal Systems (6.03.05.03)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The interior radius of the forward HCAL is governed by the size of the beamline.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-HCAL.1
References:	
I-DET-INF-INT.057	Beampipe Constraints for Backward Endcap
System 1:	Detector Infrastructure and Utilities Integration (6.03.09.03)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The size, configuration, and clearances of the beampipe, valves and connectors through the backward endcap must be coordinated with the design of the detector systems.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	F-DET-INF.4
References:	
I-DET-INF-INT.058	Beampipe Constraints for Central Detector
System 1:	Detector Infrastructure and Utilities Integration (6.03.09.03)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The size, configuration, and clearances of the beampipe, valves and connectors in the ePIC barrel must be coordinated with the design of the interior detector systems.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	F-DET-INF.4
References:	
I-DET-INF-INT.059	Beampipe Constraints for Forward Endcap
System 1:	Detector Infrastructure and Utilities Integration (6.03.09.03)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The size, configuration, and clearances of the beampipe, valves and connectors through the forward endcap must be coordinated with the design of the detector systems.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	F-DET-INF.4
References:	
I-DET-INF-INT.141	Space Constraint
System 1:	Backward RICH Detector Systems (6.03.03.03)
System 2:	Collider Hadron Storage Ring (6.05.04)
Type:	SPACE
Description:	The interior radius of the pfRICH is governed by the size of the beamline and its associated flanges and support system.
Provider:	Detector Infrastructure and Utilities Integration (6.03.09.03)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-PID.5
References:	
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List applicable documents considered to be part of this document. Applicable documents shall be obtained from the EIC SharePoint Document Center.
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