FAAM - Instrument Requirement Definition

1. Introduction
	Instrument/Rack Title:
	

	Document Filename/Date:
	

	Document Status: 
	

	Document Revision History: 
	

	Contact Name and Details:
	

	Other Documents (list attachments):
	


Introduction Notes

Instrument/Rack Title - name the instrument is referred to in the future.

Document filename - name of this document, in the form name_version number_ddmmyyyy, e.g. Core Consoles_V1_01122011. The filename should be unique and the version number incremented at each revision, along with the date of issue of the document.

Document Status - draft - initial issue, or draft, or final

Document Revision History - list previous filename versions of the document with a brief resume of the revision made.

Contact Details - name, Institute, email and telephone number of the person(s) providing the instrument.

Other Documents should list any documents supplied with this IRD. If a supplied document is updated or a new document attached, the IRD must be up-issued.

2. Background

	2.1. 
	Instrument Purpose
	

	2.2. 
	Maturity/Flight history
	

	2.3. 
	New Instrument?

	

	2.4. 
	Modification to an existing instrument – include the instrument name?

	

	2.5. 
	If a modification, please make an assessment, to the nearest 20%, of the degree of modification to the existing instrument.

	


Background Notes
Instrument Purpose is a summary of what the instrument does and how.

Maturity/Flight History should detail whether the instrument has been operated before on an aircraft plus the current state of the instrument, e.g. wholly or partially built, in initial design phase, etc.

3. Timetable and Suppliers

3.1. Proposed Project Timetable
	Item
	Date

	Start instrument assembly?
	

	Draft Technical Specification of Scientific Equipment ready?
	

	Final Technical Specification of Scientific Equipment ready?
	

	Instrument complete and available for Airworthiness Inspection?
	

	Installation date?
	


3.2. Supply and Division of Work

	Item
	Supplier

	Instrument Supply:
	

	Airworthiness Clearance:
	

	Instrument Manufacture/Assembly:
	

	Internal Cable Manufacture:
	

	External Cable Manufacture:
	

	Internal Pipework Manufacture:
	

	External Pipework Manufacture:
	

	Auxiliary Components Manufacture:
	

	Cover Manufacture:
	

	Blanks Manufacture:
	

	Installation:
	

	Aerodynamics Analysis:
	


Timetable and Suppliers Notes

Proposed Project Timetable - please supply dates. As guidance:
A draft Technical Specification of Science Equipment should be available 2 months before the proposed installation date. Details of the TSSE are on the FAAM website.
A final TSSE should be available 1 month before the proposed installation date.

Airworthiness Inspection should be at least 2 weeks before the proposed installation date.

Supply and Division of Work - should detail who is supplying the instrument components and who is to complete the work to build, clear and install the instrument. 

Instrument Supply – list who is providing the main components of the instrument, e.g. a company name for supplying an aerosol instrument.
Airworthiness Clearance - this will normally involve BAE Systems but could also include an approved aircraft supplier, e.g. if Cranfield Aerospace where to build and approve an instrument to be fitted to the outside of the aircraft.
Instrument Manufacture/Assembly - this could be your own institute, or FAAM or our own aircraft engineers, or a company contracted to manufacture the instrument.
Internal / External Cable / Pipework Manufacture – who is making the cables/pipework internal or external to the rack
Auxiliary Components Manufacture – who is making any components needed to support the main instrument, e.g. a sampling inlet or separate scanner. 
Cover Manufacture – list who is to supply covers for instruments if required, e.g. to cover probes when the aircraft is parked outdoors.
Blanks Manufacture – list who is to manufacture blanks for removed parts of the instrument (if required).
Installation – list who is to install the instrument, e.g. Avalon or your own institute.
Aerodynamics Analysis – whether any analysis is required e.g. to minimise drag or provide the best possible sampling exposure, and by whom.

4. Technical Requirements
	4.1. 
	Schematic

	


	4.2. 
	Main Component Listing
	

	4.3. 
	Power Supply
	

	4.4. 
	Location 
	

	4.5. 
	Protection During Take-Off and Landing
	

	4.6. 
	Cables / Connector / Pipe-work 
	

	4.7. 
	Weight on Wheels 
	

	4.8. 
	Heating/Cooling / Anti-Icing
	

	4.9. 
	EMC 
	

	4.10. 
	Related Equipment 
	

	4.11. 
	Aerodynamics


	

	4.12. 
	Other Requirements
	


Technical Requirement Notes

Schematic - supply a block diagram showing the main components of the installation. This should include components that are rack mounted as well as any off-rack items.

Include the main interconnections between components, e.g. to off-rack components such as inlets or scanners.
Main Component Listing - with reference to the schematic, list the main components. Include any supplier reference material, e.g. manufacturer and model number. Any referenced documents or drawings can be included as an appendix or as a URL.

Include any known, or estimates of, size and mass dimensions.
Power Supply - detail the type of power required (e.g. 230 V AC, 28 V DC, 3-phase 115 V AC) and supply known or estimates of current draw.

Location - details where the instrument ideally needs to be fitted. For instruments located on the outside of the air-frame, include details of requirements for factors such as scanning angles, alignment to airflow, etc.
Protection during Take-Off & Landing - this section should detail whether the instrument requires any protection during take-off and landing, e.g. moveable covers to protect optical components from stone damage.
Cable/Connector/Pipework - this section should list the requirements for interconnections between sections of the instrument external to the main instrument rack.

This could include maximum cable lengths, cable shielding, routing of sensitive components e.g. optical fibres, high speed data connections, pressure seals, etc.
Weight-on-wheels (WOW)  – whether the WOW signal is needed for the instrument, e.g. to prevent the instrument being turned on when on the ground.

Heating/Cooling - detail any requirements for heating or cooling any parts of the instrument, including anti-icing for external components.
EMC - list any known EMC issues, from the point of view of your instrument and of equipment operating with your instrument.
Related Equipment - list any other equipment needed for your instrument, e.g. data supplied from another instrument, use of the air-sample inlets or exhausts, etc.
Aerodynamics – could any part of the instrument be considered to add to the drag of the aircraft? Any requirement to minimise drag or provide the best possible sampling exposure?

Other Requirements – list any other relevant information not already covered

5. Safety and Hazards

	5.1. 
	Lasers

	

	5.2. 
	Chemicals/Liquids

	

	5.3. 
	Gases and Pressure Systems

	

	5.4. 
	Noise and Vibration


	

	5.5. 
	Other Safety/Hazard items

	


Safety and Hazards Notes

LASERS - list all lasers associated with the instrument, please include the laser classification.

Chemicals, liquids and gases - list all substances associated with the instrument, please include any relevant COSHH forms.
Pressure systems - list all pressure systems associated with the instrument, include pressures.
Noise and Vibration – include details of any instrument items that emit a loud noise or produce significant vibration

Other Safety/Hazard items - list any other items you may consider needs attention, e.g. high energy power supplies, rotating components, trip hazards

6. Operational Requirements

	6.1. 
	Instrument Covers
	

	6.2. 
	Removal

	

	6.3. 
	Blanks

	

	6.4. 
	Access


	

	6.5. 
	Pre-, Post-Flight and Servicing 
	

	6.6. 
	In flight 


	

	6.7. 
	Operator


	

	6.8. 
	Unattended Operation
	

	6.9. 
	Ground Support Requirements
	


Operational Requirement Notes
Instrument covers - detail any cover requirements, e.g. when the aircraft is parked outdoors.
Removal - detail whether it is anticipated that there any special removal requirements for all or part of the instrument.

Blanks – detail whether blanks are required to blank-off removed inlets, scanners etc.

Access – whether any special arrangements are required to access the instrument

Pre- post-flight and servicing - detail requirements for working on the instrument, including the amount of time required to prepare the instrument for a science flight. Any servicing requirements should be listed, e.g. whether there are requirements to fill instruments with chemicals or cryogens, calibrate instruments with uncovered lasers, special cleaning requirements, etc.

In-flight – detail any special requirements needed during flight, e.g. tools, access, etc. Are there any requirements to stand at the instrument during flight?

Operator – is an operator required? Are there opportunities to share the function with other equipment?

Unattended Operation - any requirements to power the instrument unattended, e.g. to maintain a vacuum overnight?
Ground Support - any special requirements, e.g. use of laboratory or workshop space, delivery, storage and handling of consumables?
7. Appendices







