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[bookmark: _Toc295743686][bookmark: _Toc427937058]
[bookmark: _Ref501611879][bookmark: _Toc501618445]Scope
The scope of the system, namely Freia, of which the requirements are presented in this document, is defined in accordance with the instrument system originally proposed  [1] endorsed by SAC and approved by Council. The scope of the system is limited to those items lying within the budgetary responsibility of the instrument project as defined in and [2], [3] excludes systems vital to the instruments purpose not lying within these boundaries such as the ESS bunker, the related parts of the DMSC project, the ICS etc. These however represent essential provisions to the functionality of the Freia system and hence interfaces to the Freia system exist with requirements placed on these external systems by the Freia system. These requirements will be covered in this document as External Interface Requirements.
The scope of Freia within these boundaries is defined for the system to enable to fulfil the high level scientific requirements as outlined in the Freia Concept of Operations (ConOps) document (§2. High Level Scientific Requirements) [4]. Consequently, the system consists of and is limited to the subsystems outlined in the Freia ConOps document) [4] §3.4 (System Overview). These are reflected in the top-level Product Breakdown Structure (PBS) of Freia as follows:
[image: ]
Figure 1. FREIA Top-level Product Breakdown Structure, PBS [5]
[bookmark: _Toc501618446]issuing organisation
ESS, STFC, Freia Project
[bookmark: _Toc501618447]requirements
The following sections breakdown the high-level scientific requirements to individual requirements that the major subsystems need to fulfil. In the following tables SciReq refers to Scientific Requirements from the ConOps [4] §2.3, and HLSR refers to High Level System Requirements from the ConOps [4] §3.2. For the case of FREIA, it should be noted that both the SciReq and HLSR have been partitioned into day 1 deliverables and full-scope requirements. In this document, each of the individual requirements may be relevant to multiple SciReq and HLSR, but where these refer only to full-scope requirements, they do not form part of the baseline instrument design. Nonetheless, the instrument will be designed with these upgrades in mind so the inclusion of their relevant requirements in this document is important.
[bookmark: _Toc322391996][bookmark: _Toc483819446][bookmark: _Toc501618448]Background and guidelines for generation of requirements 
This entire section should be regarded as a brief background providing guidelines, in support of the selected development approach for neutron instruments intended for the European Spallation Source ERIC, to this document; the System Requirements Specification (SRS).
[bookmark: _Toc322391997][bookmark: _Toc483819447][bookmark: _Toc501618449]Requirements Categories
[bookmark: _GoBack]ESS has organized system requirements in three categories. Ideally, they can be separated as follows: Functional categories – generally answering to the “what” is performed by the system, the second category is Constraint requirements (sometimes referred to as non-functional requirements) – generally answering to the “how” a function is performed by the system and finally the performance requirements category – generally answering to the “how well” a function has to perform or “to what extend” a constraint affects the system design.
In reality, it is often difficult to differentiate between what is a functional and what is a constraint requirement. Performance requirements are in principle either functional or constraint requirements with limiting statements quantifying the satisfaction level. 
To clarify: In principle, constraint requirements do not impact on the functionality of the instrument. They will however have a lesser or greater impact on the design choices of the instrument in order to achieve the intended functionality. They could also have an impact on the performance of the instrument.
[bookmark: _Toc322391998][bookmark: _Toc483819448][bookmark: _Toc501618450]Requirements pre-requisites
When creating requirements, the following principles should be respected:
each requirement is necessary,
each requirement is unique,
each requirement is verifiable, (although almost impossible to avoid especially in Scientific applications it is encouraged to not utilize statements such as: “optimize”, “maximize” or “minimize” which could be unverifiable),
attempt to address each phase of the life cycle, as completely as possible, incl. decommissioning, 

[bookmark: _Toc322391999][bookmark: _Toc483819449][bookmark: _Toc501618451]Requirement wording
Requirements are written in statements using shall or should, where the former implies a mandatory statement and the latter is a non-mandatory one. Should is used to set a goal which if fulfilled would increase the performance or functionality of the system. It can trigger discussions of prioritizing and how they can be achieved and at what impact (mainly to cost but also with respect to e.g. future upgrade possibilities etc.).
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	R1
	When signal x is received [Condition], the system [Subject] shall set [Action] the signal x received bit [Object] within 2 seconds [Constraint], so that signal x status can be assessed <Rationale>.
	yyy.nn3

	R2
	At sea state 1 [Condition], the Radar System shall detect targets at ranges out to [Action or Constraint] 100 nautical miles [Value], so that <Rationale>.
	yyy.239

	R3

	The Invoice System [Subject] shall display pending customer invoices [Action] in ascending order [Value] in which invoices are to be paid, so that <Rationale>.
	yyy.nn7



[bookmark: _Toc295743690][bookmark: _Toc427937061][bookmark: _Toc501618452]Functional Requirements
[bookmark: _Toc501618453]Beam Transport and Conditioning System BTCS 13.6.11.1
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	1. 
	Broad Bandwidth
The BTCS shall transport from the moderator to the sample a beam of neutrons to the sample with a minimum wavelength bandwidth of 7 Å, without frame-overlap or contamination from the prompt pulse.
	SciReq I, IV, VII
HLSR 1, 6, 10

	2. 
	Bandwidth Selection
The BTCS shall transport from the moderator to the sample a beam of neutrons to the sample with selectable wavelength bandwidth up to 20 Å (for pulse-skipping), so that the accessible Q range can be controlled and the `transport of unwanted neutrons minimised in order to maximise the signal-to-background ratio.
	SciReq I, II, III, IV, VII
HLSR: 1,2,7, 10


	3. 
	Wavelength Selection
The BTCS shall transport from the moderator to the sample a beam of neutrons with wavelengths that lie in the range 2.5 Å to 21.6 Å, so that the accessible Q range can be controlled.
	SciReq I, II, III, IV, VII
HLSR: 1,2,6,7


	4. 
	Wavelength Transport
The BTCS should transport the full wavelength range with comparable efficiency, to ensure high neutron flux over the full divergence and therefore Q range.
	SciReq I, II, III, IV, VII
HLSR 1, 7, 10

	5. 
	Wavelength Resolution
The BTCS should transport from the moderator to sample a beam with wavelength resolution selectable between either a high-resolution or a low-resolution option (in the range 1.5 ≤ δλ/λ ≤ 10.5%). 
	SciReq II, IX
HLSR 3,4

	6. 
	Beam Size Selection
The BTCS shall transport from the moderator to the sample a beam of neutrons with selectable dimensions. The absolute beam size shall be able to project a sample beam footprint onto a horizontal sample surface of between 0 mm x 0 mm and 80 mm (beam direction) x 40 mm (across beam) (full width), for all possible incident angles relative to the sample surface. This allows the size of the beam to be matched to the size required by the experiment.
	SciReq I, II, V, VI
HLSR 5

	7. 
	Incident angle selection
The BTCS shall allow the incident angle impinged on the sample to be selected over a range of either 0.3° to 4.8° or -0.5 to -2.5° for free liquid surfaces (and -2.5° to 12° for solid surfaces.)
	SciReq I, II, III, IV, VIII
HLSR 1, 2, 9

	8. 
	Incident angle resolution
The BTCS shall allow the incident angle to be defined with a resolution of 0.01°.
	SciReq I, II, III, IX
HLSR 3, 4

	9. 
	Beam Divergence
The BTCS shall transport from the moderator to the sample a beam of neutrons with divergence between 0.3° and 4.8° relative to the horizontal, so that the selectable incident angles are able to cover the full Q range for free liquid surfaces.
	SciReq I, IV, VII
HLSR 1, 8

	10. 
	Divergence profile
The BTCS should transport from the moderator to the sample a beam of neutrons with a divergence profile that smoothly covers the sample footprint.
	SciReq I, II
HLSR 3, 4, 5


	11. 
	Rapid angle changes
The BTCS should allow for incident angles to be changed quickly and without the need for sample movement.
	SciReq I, IV, VII
HLSR 8

	12. 
	Line-of-sight avoidance
The BTCS shall be constructed such that the line-of-sight to the moderator is closed twice before the exit of the bunker wall.
	SciReq I, II, III, IV, VII, VIII, IX
HLSR 10
ConOps §3.4.8

	13. 
	Neutron beam cut-off
When the experimental cave is not interlocked, the BTCS shall block radiation from the target to a level required by safety regulations so that the user of the instrument can access the cave to change samples or sample equipment.
	ConOps §3.4.7 & §3.4.14.

	14. 
	Brilliance transfer
The BTCS should transport from the moderator to the sample a beam of neutrons with 100% brilliance transfer within the selected wavelength and divergence range, so that the scattering signal from the sample is maximised. 
	SciReq I, II, III, IV, VII, VIII, IX
HLSR 11

	15. 
	Monitors
The BTCS shall allow for the incident neutron flux to be measured after major optical components and at the end of the guide/prior to the sample, without causing significant reduction in neutron flux or increased background scattering.
	SciReq I, II, III, V,
HLSR 1, 2

	16. 
	Polarisation
The BTCS shall allow for the polarisation of the neutron beam
	SciReq VIII 
HLSR 13

	17. 
	Rapid polarisation changes
The BTCS should allow the polarisation of the neutron beam to be changed on at least the same timescale as the angle changes.
	SciReq IV, VII, VIII 
HLSR 9,13

	18. 
	GISANS Collimation
The BTCS shall transport from the moderator to the sample a beam of neutrons with horizontal collimation appropriate to allow δQy/Qy resolution of 5%
	SciReq IX
HLSR 14

	19. 
	Wavelength rejection
The BTCS shall transport from the moderator to the sample a beam of neutrons where the total brilliance outside the selected wavelength band is less than 1% of that within the band, so that the signal-to-background level can be maximised. 
	SciReq I, II, III, IV, VII, VIII, IX
HLSR 11



[bookmark: _Toc501618454]Sample Exposure System SES 13.6.11.2
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	20. 
	Horizontal and Vertical Positioning 
The SES shall position the sample in the beam of neutrons with an accuracy of +/- 0.1mm and a precision of +/- 0.05 mm, so that the sample is in the beam of neutrons and correctly illuminated.
	SciReq I, II
HLSR 1,2


	21. 
	Rotational Positioning
The SES shall position the sample in the beam of neutrons with an accuracy of +/- 0.1 degrees and a precision of +/- 0.01 degrees so that the sample orientation is controlled and known.
	SciReq II
HLSR 2


	22. 
	Sample Environment Equipment
The SES shall permit the installation and positioning of sample environment equipment up to 3.6m (across beam) x 1 m (beam direction) and up to 750 kg in mass, so that experimental equipment required to control the physical and chemical environment of the sample can be installed.
	SciReq I, II, III, VI
HLSR 1,2,12

	23. 
	Vibration Isolation
The SES shall incorporate active vibration isolation to enable studies of free liquid interfaces.
	SciReq I, VI
HLSR 1,12

	24. 
	Automatic Sample Changing
Where possible, the SES should allow for certain samples to be automatically changed without physical user intervention, so that the use of available beam time is optimised and radiological exposure is maintained ALARA.
	SciReq VI
HLSR 12
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	25. 
	Detection Efficiency 
The SCS shall detect the scattered neutrons with an efficiency greater than 45% at 2.5 Å and with an efficiency of greater than 50% at wavelengths greater than 4 Å.
	SciReq I, II, IX
HLSR 1,2,6,7
Conops 5.

	26. 
	Spatial Resolution
The SCS shall provide a detector spatial resolution 0.5mm (v) x 2.5mm (h).
	SciReq II
HLSR 3,4

	27. 
	Time-of-flight Resolution
The SCS shall determine the neutron time-of-flight with a precision of < 10 µs.
	SciReq II
HLSR 3,4

	28. 
	Angular Resolution
The SCS shall provide an angular resolution of dθ ≤ 0.01° (v) and dθ ≤ 0.05° (h)
	SciReq I, II, IX
HLSR 3,4

	29. 
	Angular Coverage
The SCS should be able to detect neutrons scattered by the sample covering an angular range 5° (v & h). 
	SciReq I, IV, VII, IX
HLSR 1,2,9,14

	30. 
	Detector Positioning Range
The SCS shall be able to position the detector to cover angles of -3° to +21° relative to horizontal, so that the detector can be appropriately positioned for both upward and downward reflecting experiments.
	SciReq II
ConOps §5.**.

	31. 
	Detector Positioning
The SCS shall position the detector with an accuracy and precision of +/- 0.05 mm, so that value of Q can be correctly calculated.
	SciReq I, II, III, IX
HLSR 1,2,9

	32. 
	Neutron Selectivity
The SCS should detect radiation incident to the detector system other than cold or thermal neutrons with at least 1 x 10-8 efficiency for gammas and 1 x 10-5 for fast neutrons.
	SciReq I, II, III, IX
HLSR 1,2,10

	33. 
	Rate Capability
The SCS shall be able to distinguish events at instantaneous rates of 100 kHz/mm2, without either significant dead time effects or double counting
	SciReq I, II, III, IV, VII
HLSR 1, 2, 10, 14

	34. 
	Detector Noise
The SCS should record less than 0.001 counts/s/cm^2 in the absence of incoming radiation.
	SciReq I, II, III, IV, VII 
HLSR 10

	35. 
	Secondary Scattering
The SCS should not cause additional scattering of the neutrons scattered by the sample.
	SciReq I, II, III, IV, VII, IX
HLSR 10

	36. 
	Beam Centre Determination
The SCS shall allow the determination of the position of the un-scattered neutron beam so that the zero point for scattering angle calculation can be determined.
	SciReq I, II, III, IX
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	37. 
	Mounting components 
The experimental cave shall allow the mounting of technical components of the BTS, SES and SCS with the required precision and stability, which require technical components to be physically mounted on a suitable support verified by metrology and acceleration measurements.
	ConOps §3.4, §3.5 & §5.2.

	38. 
	Utilities
The experimental cave shall provide the required utilities to the elements of the BTS, SES and SCS that are within it, supplying services like power, cooling, fume extraction, vacuum, compressed air, gasses, etc.
	ConOps §3.4, §3.5 & §5.2.

	39. 
	Access
The experimental cave shall allow personnel access when the proton beam is on target, to have access for sample changes, maintenance, repairs or adjustments.
	ConOps §3.4, §3.5 & §5.2.

	40. 
	Biological shielding 
The experimental cave shall shield its surroundings against the radiation produced by the neutron beam to safe levels according to ESS radiation safety regulations, as well the surrounding of the instrument must be safe for personnel and verified by a dose rate measurement
	ConOps §3.4, §3.5 & §5.2.

	41. 
	Heating, Ventilation and Air-Conditioning (HVAC)
The experimental cave shall control the temperature (22°C ± 1°C) and provide suitable ventilation for personnel working within the cave.
	SciReq I, II, III, VI
ConOps §3.4, §3.5. 

	42. 
	Sample environment footprint 
The experimental cave should allow the mounting of sample environment devices up to 3.6m x 1 m footprint and ≤ 750 kg in weight.
	SciReq I, II, III, VI
HLSR 12
ConOps §3.4, §3.5 & §5.2.
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	43. 
	Instrument control terminal 
The control hutch shall allow the user to remote control the technical components from a single dedicated computer terminal and the instrument control should be possible from one terminal.
	SciReq V
HLSR 11


	44. 
	Data reduction terminal 
The control hutch shall allow the user to process the neutron data to corrected intensities as a function of momentum transfer at a dedicated computer terminal, and it must be possible from at least one terminal during the experiment in order to verify data quality
	SciReq V
HLSR 11

	45. 
	Working Space 
The control hutch shall have sufficient working space for two four-person user teams and instrument support staff (10 people)
	ConOps §3.4.12.

	46. 
	Comfort 
The control hutch should be a comfortable working environment for the users.
	ConOps §3.4.12 

	47. 
	Access to instrument
The control hutch should be located <30 m from the experimental cave door
	ConOps §3.5.9.
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	48. 
	Area for basic sample preparation
According to ESS-0038078 Mechanical interfaces and allowing for a rapid change over between experiments, the instrument shall assign a space of 3.5m x 6m close to the instrument.
	ConOps §3.5.5. & §5.2.1.2

	49. 
	Area for soft-matter sample preparation
The instrument should provide, within the basic sample preparation area, facilities appropriate to the preparation and assembly of soft-matter sample environments.
	ConOps §3.5.5. & §5.2.1.2
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	50. 
	Access to Services 
The instrument shall have a proper access to the services guaranteed by the ESS facility and described in the document ESS-0059877 “Installation gallery description” and any other services required for the specific applications for the instrument components.
	ConOps §3.4 §3.5 & §5.3.

	51. 
	Provisions for services 
The utilities distribution shall provide the services to the central panel for Power distribution, water, compressed air and gasses inventory.  
	ConOps §3.4 §3.5. & §5.3.
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	52. 
	Required Infrastructure
The instrument shall provide the infrastructure required to take the different services to every component according to their needs, following the instrument and building constraints
	ConOps §3.5.
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	53. 
	Racks positioning and installation 
The control racks system shall guarantee the proper installation and positioning of the complete set of electronic and electrical equipment racks for the different components of the instrument. It shall supply all the routing of services and supplied utilities required, as well as physical mounting of the racks.
	ConOps §3.5.4 & §5.2.
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	54. 
	Instrument control GUI
The integrated control and monitoring system shall allow the user to control the experimental parameters through a graphical user interface 
	SciReq V
HLSR 11
ConOps §3.4.13 & §3.5.4 & §5.2.

	55. 
	Instrument control CLI
The integrated control and monitoring system shall allow the user to control the experimental parameters through a scriptable command line interface 
	SciReq V
HLSR 11
ConOps §3.4.13  & §3.5.4 & §5.2.

	56. 
	Scattering pattern visualisation
The integrated control and monitoring system shall allow the user to visualise the scattered neutron intensity as a function of detector coordinates and time-of-flight with user selectable binning.
	SciReq V
HLSR 11
ConOps §3.4.13  & §3.5.4 & §5.2.

	57. 
	Data processing GUI
The Integrated control and monitoring system shall allow the user to process the recorded data through a graphical user interface to corrected intensities as a function of momentum transfer.
	SciReq V
HLSR 11
ConOps §3.4.13 §3.5.4 & §5.2.

	58. 
	Data processing CLI
The Integrated control and monitoring system shall allow the user to process the recorded data through a scriptable command line interface to corrected intensities as a function of momentum transfer.
	SciReq V
HLSR 11
ConOps §3.4.13 & §3.5.4 & §5.2.

	59. 
	Hazard detection
The Integrated control and monitoring system shall detect hazards that may compromise safety for personnel or equipment
	ConOps §3.4.13 & §3.5.4 & §5.2.
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	60. 
	Operation Schedule
The system shall be operational according to the schedule of the ESS source and the set availability goals of NSS RAMI Handbook
	NSS RAMI Handbook ; ESS-TBD,
FREIA ConOps §5.1

	61. 
	Maintainability
The system shall be maintainable in a way fulfilling the Operation Schedule requirement (above).
	NSS RAMI Handbook ; ESS-TBD,
ConOps §5.3

	62. 
	Access
Instrument components shall be accessible for all maintenance and repair activities needed to fulfil the Operation Schedule and Maintenance requirements (above).
	NSS RAMI Handbook ; ESS-TBD,
ConOps §5.3,
ESS-0039408 NOSG Handbook (Annex N)

	63. 
	Reliability – MTBF (Mean Time Between Failure)
Instrument components and sub-systems shall meet MTBF requirements (as specified elsewhere in detail) that enable to meet the Operation Schedule requirement (above).
	NSS RAMI Handbook ; ESS-TBD,
ConOps §5.3

	64. 
	Availability – MTTR (Mean Time To Repair)
Instrument components and sub-systems shall meet MTTR requirements (as specified elsewhere in detail for critical sub-systems) that enable to meet the Operation Schedule requirement.
	NSS RAMI Handbook ; ESS-TBD, ConOps §5.3

	65. 
	Internal Interfaces (physical connection)
Instrument sub-systems shall be connected and integrated such to enable to meet the functional and other RAMI requirements.
	ConOps §3.4

	66. 
	Design Robustness
The overall system design shall enable to meet the Operation Schedule requirements through robustness against single sub-system failure.
	ConOps §5.3.3 & §6.1.2

	67. 
	Spares
The system shall include spares critical to meet Operation Schedule requirement. 
	ConOps §5.3.3



[bookmark: _Toc295743692][bookmark: _Toc427937063][bookmark: _Toc501618465]Environmental Requirements
	Id
	Text
	Trace up to

	68. 
	Shielding
The radiological shielding of the system shall satisfy all applicable legal regulations incorporated in ESS procedures, guidelines, handbooks etc. to guarantee safe operation concerning radiation hazards.
	ESS-0019931 ESS Procedure for designing shielding for safety,
ESS-0052625 NOSG Phase 2 guidelines for designing instrument shielding,
NOSG Handbook

	69. 
	Activation
The Activation of system components shall comply with ALARA criteria, corresponding ESS procedures, guidelines, handbook, etc. incorporating applicable legal regulations, in particular also with respect to disposal. 
	ESS-0020168 NSS radioactive inventory - Part 2 (Exp. Hall and instruments),
ESS-0052491 NSS radioactive inventory -Part 3 (Bunker)

	70. 
	Sample handling
The system shall allow for sample handling procedures complying with ESS environmental policies and legal regulations incorporated in ESS procedures, guidelines, handbooks etc., in order not to pose an environmental risk.
	ESS-0024112 Sample Handling Procedure

	71. 
	Materials 
The materials used in the system shall avoid environmental hazards and comply with all applicable legal regulations incorporated in ESS procedures, guidelines, handbooks etc.
	ESS-0011452 ESS Procedure for sustainable selection of materials,
ESS-0011458 ESS Guideline for sustainable selection of materials
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	72. 
	Safety
The system and all required operational procedures shall comply with ESS safety procedures, guidelines, handbooks etc. and legal regulations, incorporated in the former.
	ESS-0043151 Conventional Safety, Energy and SSM Requirements,
ESS-0039408 NOSG Handbook 
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	73. 
	Activation
The Activation of system components shall comply with ALARA criteria, corresponding ESS procedures, guidelines, handbook, etc. incorporating applicable legal regulations, in particular also with respect to disposal.
	ESS-0020168 NSS radioactive inventory - Part 2 (Exp. Hall and instruments),
ESS-0052491 NSS radioactive inventory -Part 3 (Bunker)

	74. 
	Sample handling
The system shall allow for sample handling procedures complying with ESS environmental policies and legal regulations incorporated in ESS procedures, guidelines, handbooks etc., in order not to pose an environmental risk.
	ESS-0024112 Sample Handling Procedure

	75. 
	Materials 
The materials used in the system shall avoid environmental hazards and comply with all applicable legal regulations incorporated in ESS procedures, guidelines, handbooks etc. 
	ESS-0039408 NOSG Handbook,
ESS-0042895 Materials guideline intended for the construction of neutron chopper systems for use at ESS,
ESS-0001786 "Supervised area" versus 3rd safety area
Etc.

	76. 
	PSS 
The system shall feature a PSS complying with ESS regulations and policies that enables radiological safety for the access to sub-systems.
	ESS-0004620 Basic Principles & Functions for PSS
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	77. 
	CF environment
The system shall fit within and profit from the boundary conditions set through CF.
	ConOps §3.& §5.


	78. 
	Neighbourhood Systems
The system shall comply with the physical requirements of neighbouring systems and its design shall take into account needs of potential future neighbours (complying with ref. [6] for space allocation)
	ConOps §3.& §5.

	79. 
	ICS
The system shall connect to the ICS in order to be controllable and surveillable with respect to all viable functions through ICS.
	ConOps §3.& §5.


	80. 
	Data Streaming
The system together with ICS shall enable to stream all recorded data through ICS to central data storage and back to instrument control/data computers.
	SciReq. V
HLSR 11
ConOps §3.& §5.

	81. 
	Remote Control Software 
The system shall interface with control software to satisfy all remote-control requirements for operation, testing, maintenance and meta-data production for users and operators. 
	SciReq. V
HLSR 11
ConOps §3.& §5.

	82. 
	Data Reduction Software 
The system shall be the basis for the specification of all required data reduction and visualisation through a GUI and through command line interface, suitable for use by users with only minor training requirements. 
	SciReq. V
HLSR 11
ConOps §3.& §5.

	83. 
	Data Analyses Software 
The system shall be the basis for the specification of all required data analyses and corresponding visualisation through a GUI and through command line interface, suitable for use by users with only minor training requirements. 
	SciReq. V
HLSR 11
ConOps §3.& §5.

	84. 
	Sample Environment 
The system shall enable the use of pooled sample environment, as well as it should support custom designed SE from users or other groups.
	SciReq. V, VI
ConOps §3.& §5.


	85. 
	Bunker
The system shall comply with the bunker design.
	ConOps §3.& §5.

	86. 
	Vacuum 
The system shall connect with vacuum services where required.
	ConOps §3.& §5.

	87. 
	Monitoring
The system shall enable monitoring with regards to radiological data, safety functions, operational conditions of sub-systems, vacuum, smoke, heat, specific gases etc. as required for safe operations by other sub-systems, systems and policies and regulations. 
	ConOps §3.& §5.

	88. 
	Required Services 
The system shall enable connection to all support systems and services provided centrally and required for operation not limited to but including these specified in these requirements. 
	ConOps §3.& §5.
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	ALARA
	As Low As Reasonably Achievable

	PSS
	Personnel Safety System

	CF 
	Conventional Facilities

	ICS
	Integrated control system

	CLI
	Command Line Interface

	GUI
	Graphical User Interface
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