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[bookmark: _Toc327716392][bookmark: _Toc178651763]INTRODUCTION
Scientific Activities Division (SAD) is responsible for the Science Support Systems (SSS) work package. To be able to support the instruments in construction and operation it is important that the instruments are designed to take SAD requirements, ref [1],[2],[3],[4], into account. This checklist is intended to help instruments be aware of these requirements to a sufficient level before starting detailed design.  For its scientific exploration an instrument might require certain sample environment equipment and support laboratories. Such needs shall be discussed and agreed on between the instrument team and SAD according to ref [5].
[bookmark: _Toc327716393]SCOPE
This checklist cover interfaces between an instrument team and ESS Scientific Activities Division. It encompasses mainly the areas of mechanical interfaces for sample environment, utilities supplies for sample environment, control system for sample environment and sample handling and instrument specific lab space. The checklist also serves to document that needs for sample environment equipment and support laboratories have been discussed between the instrument team and SAD, ref [5]. Actual requirements and specifications for sample environment equipment and support laboratories are tracked elsewhere [6].
The checklist intends to check if an instrument is mature enough from SAD point of view to pass TG2. Instrument teams should check the box that they think best represents the current instrument status for each row. 
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[bookmark: _Toc327716394]SAD CHEcKLIST FOR INSTRUMENT TOLLGATE 2
Please put a mark in the box that best represents the current instrument status. 
	SAD Reference Document Checklist for Instrument Tollgate 2
	
	
	
	

	Item
	Brief descriptions of areas relevant for SAD at TG2
	Instrument response
	SAD TG2 Review comment

	
	
	Not relevant
	Not yet considered
	Considered 
	Cost allocated in inst. budget
	 

	 
	 
	
	
	importance
	
	 

	 
	 
	 
	 
	Minor 
	Major 
	 
	 

	1. Sample Environment Equipment

	Related doc: ESS-0000960 Science Support Systems Work Package Specification; section 1.4.2

	1.1 Instrument-specific sample environment equipment included within instrument construction scope:
	 
	 
	 
	 
	 
	 

	 
	Scope budget and timelines for each sample environment system adequately defined? 
	 
	 
	 
	 Yes
	 
	 SEE unique to FREIA have been defined in the 1drive Excel sheet. All were removed from construction budget. 

	
	Responsibilities and interfaces during construction adequately agreed and documented? 
	 
	 
	 
	 No
	 
	R&R have been identified but is not in construction budget. 

	
	Responsibilities and interfaces during operation incl. calibration and maintenance adequately agreed and documented? 
	
	
	
	Yes
	
	FREIA indicate that SAD will be responsible for SES. 

	
	Synergies with other instruments and pool sample environment equipment investigated – both for construction and operation? 
	 
	 
	 
	 Yes
	 
	Overlaps with ESTIA have been identified 

	1.2 Other sample environment equipment as part of the ESS sample environment suite
	 
	 
	 
	 
	 
	 

	 
	Needs adequately expressed for ‘pool’ sample environment equipment?
	 
	 
	 No
	 
	 
	<1T electromagnet, Rheometer (cone-plate insert), humidity chamber, vacuum chamber furnace 
Conflicting information compared to earlier discussions – will refine in due time.

	
	Requirements and timelines agreed upon?
	 
	 
	Yes
	 
	 
	 Later – after FREIA user program starts

	
	Staging and leverage incl. third party funding adequately considered?
	n/a
	
	
	
	
	Not relevant for FREIA team

	2. Support Laboratories
	 
	 
	 
	 
	 
	 

	Related doc: ESS-0000960 Science Support Systems Work Package Specification; section 1.4.2

	2.1 Instrument-specific support user laboratories 
	 
	 
	 
	 
	 
	 

	
	Scope budget and timelines for each lab adequately defined? 
	 
	 
	 
	 No*
	 
	44 kEuro is indicated for this (*not included in constr. budget).  “nice to have by” hot commissioning,” def for user program

	
	Responsibilities and interfaces during construction adequately defined? 
	 
	 
	 
	 No*
	 
	FREIA is responsible and need this area. 

	
	Responsibilities and interfaces during operation incl. maintenance adequately defined?
	
	
	
	Yes
	
	Should include: FREIA, ES&H, SAD, SULF, Logistics, RCT

	
	Synergies with other instruments and common user laboratories investigated? 
	 
	 
	 
	 Yes
	 
	 FREIA will need access to general user labs & SEE workshops in D04. 

	2.2. Common user laboratories
	 
	 
	 
	 
	 
	 

	
	Needs adequately expressed and operational workflow considered?
	 
	 
	 
	 Yes
	 
	 FREIA will heavily rely on general user labs in D04. 

	
	Requirements and timelines agreed upon?
	 
	 
	 
	 Yes
	 
	 FREIA is not one of the first 8 instruments, so the general user labs will be ready.

	3. Sample environment: Mechanical Interfaces

	Related doc: ESS Sample Environment Mechanical Interfaces for Instruments   (CHESS reference: ESS-0038078)

	3.1 Access
	 
	 
	 
	 
	 
	 

	
	Transport path between instrument and SE lab
	 
	 
	 
	Yes
	 
	Freia is very close to the SE workshop in D04, transport should be straight-forward

	 
	Provision of an area within 20m of instrument to prepare SEE
	 
	 
	 
	 Yes
	 
	Sample prep area is indicated on multiple drawings and PI&D shows utilities. No detailed plans.

	
	Area to allow SEE to enter/exit instrument
	 
	 
	
	 Yes
	 
	Roof hatch is being explored as being included, door at ground level gives access to cave.

	
	Adequate volume within instrument to accommodate SEE (and ancillary) at the sample position
	 
	 
	 
	 Yes
	 
	1.2 x 3.6 m space with <750 kg capacity around sample position

	3.2 Sample area
	 
	 
	 
	 
	 
	 

	
	L/XL support level defined
	 
	 
	
	 Yes
	 
	L

	 
	Space for SEE 
	 
	 
	
	 Yes
	 
	 

	
	Standard sample mounts
	 
	 
	 
	 Yes
	 
	

	
	Utility supplies
	 
	 
	
	 Yes
	 
	 Shown on PI&D doc

	
	Instrument Crane
	 
	 
	
	 Yes
	
	Jib currently planned for, may end up with gantry

	3.3 Magnetic considerations
	 
	 
	 
	 
	 
	 

	
	Support level defined
	 
	 
	Yes
	
	 
	Avoid if possible, Magnets will not be commonly used – no special considerations in cave construction necessary

	4. Sample environment: Control system
	 
	 
	 
	 
	 
	 

	Related document: ESS Sample Environment Control System Reference (CHESS reference: ESS-0038165)

	4.1 Control system hardware
	 
	 
	 
	 
	 
	 

	
	Infrastructure for SE control rack (space, cooling water etc)
	 
	 
	 
	 Yes
	
	There is space and cooling water will be available. 

	
	Patch panel, cables and labyrinths between inside of cave and SE control rack.
	 
	 
	 
	 Yes
	 
	FREIA is aware of ref doc & requirements for control system hardware.

	4.2 Control system software
	 
	 
	 
	 
	 
	 

	
	Potential  SE equipment requiring fast data transfer (~ >1 kHz)  identified
	 

	 
	 Yes/maybe
	 
	 
	Ms regime for kinetics – not sure if needed

	 
	Specific SE equipment requiring high accuracy time-stamping of SE data identified
	 
	 
	 Yes/maybe
	 
	 
	Ms regime for kinetics – not sure if needed

	4.3 Integration process of sample environment equipment
	 
	 
	 
	 
	 
	 

	
	SE equipment integration support required from SAD identified. 
	 
	 
	 
	 Yes
	 
	SAD will provide integration.

	 
	Complex SE equipment that is expected to require extra integration effort identified.
	 
	 
	 
	 Yes
	 
	 Some complex equipment will require SAD support for integration.

	5. Sample environment: Utility Supplies
	 
	 
	 
	 
	 
	 

	Related doc: ESS Sample Environment Utility Supplies Reference Document for WBS 13.6.X.5.6 (CHESS reference:  ESS-0038163)

	5.1 Utility Supplies
	 
	 
	 
	 
	 
	 

	
	Noted the SE requirements for:
	 
	 
	 
	 
	 
	 PI&D doc shows supplies

	
	Electrical power
	 
	 
	 
	 Yes
	 
	 

	
	Cooling water
	 
	 
	 
	 Yes
	 
	 

	
	Supply for gases, helium recovery and gaseous exhausts
	 
	 
	 
	 Yes
	 
	He recovery not mentioned

	
	Data connections
	 
	 
	 
	 Yes
	 
	 

	5.2 Number of required Utility Supplies Setups
	 
	 
	 
	 
	 
	 

	
	At the sample position
	 
	 
	 
	 Yes
	 
	The cost of 55 kEuros has to be earmarked to pay for 2 x utility supply setups (in cave and in sample prep area)

	
	At the Area for SEE preparation at the instrument
	 
	 
	 
	 Yes
	 
	The cost of 55 kEuros has to be earmarked to pay for 2 x utility supply setups (in cave and in sample prep area). S.P.A. is not in construction scope.

	
	Additional at the cave for Concurrent experiments running
	 
	 
	 No
	 
	 
	Not needed

	
	For equipment on mezzanine
	 X
	 
	 
	 
	 
	Not relevant

	5.3 Panels
	 
	 
	 
	 
	 
	 

	 
	Labyrinths considered
	 
	 
	 
	Yes 
	 
	 FREIA team is aware of ref doc wrt to utility supplies

	6. Infrastructure for sample handling and instrument specific lab space
	 
	 
	 
	 
	 

	Related document: ESS Safety and Sample Workflow for Instruments Reference Document for WBS 13.6.X.7.1 (CHESS reference:  ESS-0040840)

	6.1 Sample handling
	 
	 
	 
	 
	 
	 

	
	Note the requirements to have:
	
	
	
	
	
	 

	
	A sample storage cabinet on the instrument dimensioned according to expected sample size, dimension and expected throughput; cabinet has to be equipped according to hazards (flammable, activation,…)
	 
	 
	 
	 No
	 
	Not in scope according to PBS 13.6.11.7 – FREIA team is responsible for sample cabinets.

	6.2 Exhaust line to main stack
	 
	 
	 
	 
	 
	 

	
	Use of exhaust line that allows ventilation through the main stack (e.g. for secondary vacuum containment of hazardous samples, for experiments with gas flow,…); If used, HEPA filter and/or liquid trap will be a requirement  to avoid particles/liquids from entering the lines  
	 
	 
	 
	 No
	 
	 

	 6.3 Fume hood ventilation duct
	 
	 
	 
	 
	 
	 

	
	Use of access to standard fume hood ventilation duct (no activated gases, fumes); usable for hoods, powder boxes, glove boxes, …
	 
	 
	 
	 Yes/Maybe
	 
	 FREIA would like to have a laminar flow hood for preparing samples – this may or not require standard ventilation.

	



	
	
	


[bookmark: _Toc316889662][bookmark: _Toc327716395]Summary of checklist as starting point for discussion with instrument team (Zoe Fisher; 5 January 2018). Skype meeting 09/01/2018 with T. Arnold, C. Lopez, J. Nightingale, Z. Fisher

1. Sample environment equipment (Pool & Instrument specific sample environment)
During scope setting it was determined that all SEE for FREIA will be removed from the construction budget and moved to OPS. This is consistent with SAD planning as all SES during construction is for first 8 instruments (only). 
The most up-to-date and agreed-upon list is in the SAD master Excel sheet (found here: https://onedrive.live.com/view.aspx?resid=FD767FCFF16F90E0!58422&ithint=file%2cxlsx&app=Excel&authkey=!ABx6r8m6UCosfi4 )
This list has to be updated in coming months/year with input from Freia instrument team. Budget responsible & execution responsible is indicated and will soon be updated. 
Currently, it can be seen which items are under SAD’s construction budget (indicated as NSS):
Gas processing unit x 2, Julabo-type chillers #1-3, Injection system (syringe pump), stopped flow system, rheometer. 
Instrument-specific items which were deferred to the SAD OPS budget are as follows:
HPLC pump w 4 channel & switch, Injection system (syringe pump), Julabo-type chiller #4, Langmuir troughs x 2, air-liquid troughs x 2, overflowing cylinder, laser interferometer alignment.
Needs for pool equipment are a lower priority as FREIA is not in the 1st 8 instruments. Overlaps in some required SES have been identified with Estia. 

2. Support laboratories (both instrument specific and general user labs)
FREIA is located at beamport N5 in hall D03. It is very close to D04 (lab building) and will have easy access to both SE workshops and general user (life science and soft condensed matter prep) labs. This will be important for sample characterization, preparation and so on.  FREIA has also indicated in several drawings (Preliminary system design document, fig. 32; PBS 13.6.11.7) an instrument-specific sample prep lab adjacent to cave, a space that is 3.5 x 6 meters. This area was cut out of the construction budget during scope setting and represents a major risk. It does not appear in the SAD budget and we do not take responsibility in building, fitting out, or operating these areas (they are considered part of the instrument). For Freia’s scientific and operations success it is crucial that this area is available for hot commissioning and funding (44 kEuro) has to be found to build it out during construction. 

3. SE: mechanical interfaces 
Freia team has been informed about the SAD reference docs for all matters relating to interfaces, supplies, samples etc. 
Access: there is good access to the cave with a ground level door planned as well as a roof hatch for bringing bulky SEE with overhead hall crane. FREIA is planning for a crane in the cave as well. 
Sample area in cave: 1 x 3.6 m area sample position area in cave. This should be able to accommodate all SEE in the L category and only excludes some of the biggest magnets. This has to be double checked against the mechanical interfaces reference document.  PI&D drawing shows utilities going to both cave and sample prep area (“instrument specific lab”) and these budgeted for and intended to be for the utility supplies for SEE. 

4. SE: control systems
Hardware – SEE and SES will come with a PC to control the equipment, if in a rack, these should be water-cooled – details can be found in ESS-0038165.
Software – SAD/MESI will provide software and integration. The cost that was discussed for FREIA SEE was ~50 kEuro.

5. SE: utility supplies
FREIA will need 2 x utility supply panels to run SEE/SES – these provide chilled water, gases, compressed air etc. There should be one in the cave and another one by the sample prep/set-up area adjacent to the cave. The cost for this is 55 kEuro and was not visible in TG2 documentation but the team verbally acknowledge that they are aware of this. The PI&D drawing showed utility lines going to both cave & sample prep area. 

6. Infrastructure for sample handling, instrument specific lab space
Sample handling, storage – sample cabinets have to be supplied by instrument. All lab work in the sample prep area/lab has to be approved by SAD (specifically SULF), including chemical storage, PPE requirements, waste etc.
The reference document ESS-0040840 goes into the requirements and thinking for zoning in the cave and sample prep areas. 
Freia instrument team does not think they will need ventilation to the main stack from sample prep area (Freia “lab”) but may need access to standard ventilation if they install a laminar flow cabinet to prepare samples in adjacent to the cave.
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