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                 TITLE:      CLEANLINESS PLAN



 This cleanliness plan provides a minimum standard for contamination control.



 A project Cleanliness Control Plan (TBW)  detailing the specific requirements will eventually supercede Appendix  B, no further updates to Appendix B will take place..
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�1.	SCOPE



This document specifies the standards and practices to be employed in the design, manufacture, assembly and test of the FIRST Instrument to achieve the required cleanliness.It is intended as a preliminary document identifying the methods to be used. An analysis will take place and as specific cleanliness requirements are identified this document will be subsumed into its replacement which will become the sole project cleanliness plan. Document TBW. 



1.1	General Requirement for FIRST.

	TBD



1.2	Target Levels



1.2.1	Molecular Contamination



No significant degradation of performance with thickness  TBD of MIL-STD-1246B Level TBD.

	

Time to achieve the above in:-



a)	Normal clean room with contamination rate of 2 x 10-7g/cm2/week TBC. 



b)	Clean TV facility with contamination rate of 1 x 10-7g/cm2/24 hour TBC.

Note: Above figures taken from ESA:PSS-01-201.



1.2.2	Particulate Contamination



No significant degradation of signal will occur with an obscuration figure of (TBD) uniformly distributed. 



Max particle size (TBD)  (visible under high intensity bright white light 10-30 cm from surface). (TBD)



A single particle of (TBD) diameter may seriously degrade the performance.



Time to reach e.g. 1000  (or 1% obscuration) ppm in



a)	Class 100			6666 days		18 years

b)	Class 1,000			  833 days		2.3 years

c)	Class 10,000			  166 days		  -

d)	Class 100,000			   4.4 days		  -



1.2.3	Philosophy (TBC)



If it looks clean under good lighting it is acceptable.

If it looks dusty (just visible) clean it.

It will be cleaned prior to delivery for integration and at the last possible moment after integration.



Covers will be fitted at all times other than when necessary to remove for testing.  Witness mirrors will be mounted in the inside surface of the main cover to monitor molecular contamination.  Two mirrors, one for cumulative dose the other to monitor individual tests. (TBC).



1.2.4	Summary



	Molecular



	-  on delivery to integration facility	(TBD)

	-  at launch				(TBD)

	-  end of  life				(TBD)



	Particulate

	-  on delivery to integration facility	(TBD)

	-  on launch				(TBD)

	-  end of life



2.	RELATED DOCUMENTS



ESA PSS-01-201	Contamination Control

ESA PSS-01-205	Guidelines for Spacecraft Cleanliness

ESA PSS-01-701	Guidelines for Space Materials Selection



NASA SP-50576	Contamination Control Handbook

MIL-HDBK-406	Contamination Control Technology

JSC 08962		Compilation of VCM data of non-metallic materials

FED-STD-209B	Clean Room and Work Station Environments

MIL-STD-1246b	Product Cleanliness Levels and Contamination Control Program.



TBW			FIRST Cleanliness Control Plan



3.	MATERIAL



3.1	Outgassing



Materials shall be chosen for their low outgassing properties.



General Criterion as measured by the micro-VCM test



	Total Weight Loss (TWL) < 1%

	Collected Volatile Condensable Materials (CVCM) < 0.1%



In more critical areas the more stringent requirement of TLM<0.1% and CVCM<0.01% may be necessary (TBD).



Condensable outgassing products of materials visible to the optical elements and detectors may degrade their performance.



Materials shall be carefully selected taking into account:



CVCM

Outgassing products

Quality of material

Outgassing timescale

Proximity to sensitive surfaces



NOTE:	Volatile metals, e.g. cadmium and zinc will not be used.



3.2	Pre-Outgassing Treatment



Units or parts likely to produce significant outgassing contaminants in orbit or require a high degree of cleanliness before assembly will be subjected to a pre-outgassing operation (i.e. bakeout).  The temperature, vacuum and time required for this operation will be assessed for each unit or part.  A minimum of 24 hours under space vacuum at a temperature in excess of the expected exposure, but below the recommended maximum for the material in question would normally suffice.



Examples of possible candidates are  



	-	harness

	-	multi-layer blankets

	-	electronics boxes

 	-	painted surfaces



3.3	Gases



Purge gas	-	Dry Nitrogen Specification TBD.



4.	INSTRUMENT DESIGN



4.1	Accessibility for Cleaning



As the assembly and integration of the instrument proceeds the internal parts will become less accessible for cleaning and the degree of cleanliness control will need to be increased.  To avoid the operational penalties of a high degree of control the instrument design shall take into account cleaning operations to remove particulate, organic and inorganic contamination.



4.2	Venting



All enclosed volumes, e.g. electronics boxes and component packaging, shall either be hermetically sealed or venting holes shall be provided.  The total minimum area of the venting holes will be calculated as follows:



	Area	=	f x volume

	where	=	f = 0.0001 cm2/cm3





in order not to exceed EMC requirements hole diameter should not exceed 4mm.  All honeycomb type of materials used shall be perforated to allow outgassing.  The open sides of the honeycomb structure shall be covered by perforated tape to prevent ingress/egress of dust.



4.3	Configuration for Low Contamination



The organic contamination of the sensitive elements of emissions from surrounding units or structure can be minimised by ensuring the material visible to the elements generates negligible outgassing products.



The location of vent holes shall be arranged to direct potential contaminants away from sensitive surfaces, or close to the box bottom if possible and spaced as wide apart as possible.



5.	MANUFACTURE, ASSEMBLY, INTEGRATION AND TEST



Details of the contamination control and monitoring operations to be implemented at each stage shall be included in the appropriate procedures.



5.1	Facility Environment



Throughout all stages of instrument construction an environment suitable for each operation shall be maintained.  There shall be careful controls during procedures requiring changes of environment.  The facilities shall be screened before use to ensure the required standards can be achieved and appropriate cleaning operations shall be carried out at the facilities on a routine basis to ensure the standards are maintained.



5.1.1	Particulate Contaminants



	Operation					Cleanliness Standard

							   (Fed. Std. 209B)



	Detector Assembly					100 (TBC)

	Optics Assembly					TBD

	Structure Assembly					1000,000

	Multi-layer Insulation Fabrication			100,000



	Instrumentation, Integration and Test:

	

	Optics exposed						100 (TBC)

	Instrument covers removed				TBD

	Optics/Detectors covered				1000,000

	Instrument covers in place				TBD



The instrument will be fitted with a cover that will be removed before flight (TBC).



The facilities will be monitored at regular intervals (see Section 7).

�5.1.2	Organic Contaminants



Facility Acceptance Limits  	   -	Clean Room     2 x 10-7g/cm2/week

				   -	Vacuum Tank  1 x 10-7g/cm2/24 hour



Vacuum facilities shall use clean pumping systems e.g. cryopumps, turbo-pumps.  Where this is not possible cold traps shall be used.  Vacuum tanks shall be back filled with dry nitrogen when let up to atmospheric pressure.



Facilities shall be tested for organic contaminants using a surface wipe technique and/or witness mirrors or windows (see Section 7).



5.1.3	Inorganic Contaminants



The acceptability of the level of inorganic contaminants will be assessed by visual inspection.



Examples of inorganic contamination	- corrosion products

				     	- finger print transfer

				    	- solder fluxes.



5.1.4	Temperature



Clean Room Temperature: 20 ± 5oC.



5.5.1	Relative Humidity



Clean Room Humidity:	30-65%.



5.2	Processes



The manufacturing processes shall not produce significant levels of non-removable and possibly corroding contamination.  Where necessary processes will be controlled by documented procedures.



5.3	Assembly Tools



A dedicated set of assembly tools and equipment shall be used and maintained in a clean condition.



5.4	Test Equipment



All equipment e.g. handling gear, vacuum tanks, calibration instrumentation, vibration system used for testing the instrument or sub-assemblies will not produce significant levels of non-removable contaminants.



In vacuum facilities cold traps and  heaters will be used where necessary.



�

5.5	Clean Room Control



All equipment shall be cleaned prior to entry into clean area;

Lint free coats, head covers and overshoes shall be worn;

Gloves shall be worn when handling flight equipment;

Non-shedding paper shall be used and only ballpoint pens used for writing;

Non clean room paper shall be contained in transparent container;

When sensitive items are exposed, e.g. optics, thermal control

surfaces, mechanisms, the movement of personnel will be restricted

	with regard to the airflow to avoid contamination.

	When working close to exposed optical surfaces face masks shall be worn.



5.6	Contamination Control Procedures



The precautions, cleaning and monitoring operations required during manufacture, assembly, integration and test will be specified in the procedure document for the particular activity.



6.	PURGING



If required, a clean dry nitrogen gas system will be provided to maintain an atmosphere inside the instrument free from water vapour and organic contaminants.



The instrument interior will be flushed with dry nitrogen in the following circumstances:



	Storage.

	Transport of instrument.

	Whenever instrument is in an environment with cleanliness

	levels below those specified in Section 5.1.



6.1	System Description



Materials		-	As Section 3.

Gas			-	Dry Nitrogen Spec. TBD.

Supply Pressure		-	TBD

Flow Rate		-	TBD

Filtration		-	Better than TBD.



7.	CLEANLINESS MONITORING



All controlled facilities shall be tested for contamination before and after use and at regular intervals where possible during use of the facility.  The monitoring technique and results shall be recorded in the logbook of the operation.



7.1	Methods



7.1.1	Particulate Contamination



-	Visual Inspection.

-	A UV light will be used where practicable to enhance detection

	capability.



-	Airborne Particle Counting.



-	Light Scatterometer.

	To provide real time assessment of cleanliness.



7.1.2	Organic Contamination



-	Visual Inspection.

	A wipe technique with lens tissue may be used to increase sensitivity.



-	Witness mirrors or windows.

	Witness surfaces shall be placed in appropriate positions in the

	vacuum test tank and on the instrument.



The potential degradation of instrument performance due to organic contamination shall be assessed by measuring the scatter from witness mirrors at instrument wavelengths.



An infrared spectrophotometer shall be used to determine the contamination and possible sources.



7.1.3	Inorganic Contamination



-	Visual Inspection



8.	CLEANING



The cleaning equipment and methods shall not increase the contamination of the items to be cleaned.



8.1	Equipment



Wipes and Brushes	-	Non-fluffing, dirt and dust free.  Organic contaminant level 	less than 25 ppm - wipes pre-cleaned with solvent.



Vacuum Cleaners	-	Used with brush or fine soft nozzle.

				Filtered exhaust.



Ultrasonic Bath		-	MUST NOT be used for electronic components e.g. mounted 		on printed circuit board or delicate parts e.g. optics.



8.2	Solvents



The solvents shall be compatible with the materials to be cleaned and for metals not cause corrosion.



The solvents in general use:



Contaminant		Detergent / Solvent



Organic		Surfact UN65

Inorganic		Isopropyl Alcohol



The solvents and cleaning methods will be chosen with reference to the recommendations in the following documents:



	ESA PSS-01-201

	NASA SP-5076

	MIL HDBK-406

	MIL-STD-1246



9.	PACKAGING AND STORAGE



9.1	Instrument



The instrument will be transported in a container which shall provide the required cleanliness conditions and protection from mechanical damage.  The instrument will be flushed with dry nitrogen when necessary e.g. air transport, long term storage.  (TBC)

When it is not possible to store the instrument in a clean room it will be packaged and placed in the transport container.



For particularly sensitive instruments a shock monitor should be mounted in the container.



9.2	Sub-systems



When units or sub-assemblies are to be stored for long periods of time or transported they will be put into an air tight bag which will act as a moisture barrier.  Bags for contamination sensitive items will be flushed with dry nitrogen.  An outer bag shall be used when transporting items and this bag shall not enter controlled clean areas.



When desiccants are used they shall be in bags which are clean and do not produce particulate contamination.  Humidity indicators shall be used.



9.3	Packaging Materials



Only approved materials which have been procured as cleaned films will be used:



	e.g.	Polyethylene

		Polypropylene

		Kapton.



Static sensitive items shall use metallised films.



9.4	Labelling



All packaged items shall be labelled to provide identification of the item and the environment in which the package may be opened .
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