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�
 Microwave Anisotropy Probe (MAP) Contamination Control Plan





1.0 INTRODUCTION





1.1 SCOPE 


This document defines the contamination control requirements for the Microwave Anisotropy Probe (MAP) Observatory during fabrication, assembly, integration, test and launch operations. It also specifies the verification approach to ensure that the requirements are met. Unless otherwise agreed to by contract, this document shall serve as the contamination control requirements document for all components and instruments on the MAP observatory.





1.2  RESPONSIBILITIES





Any organization providing flight hardware or individual coming in contact with MAP flight hardware is responsible for complying with the requirements of this plan and its applicable documents.





1.3  APPLICABLE DOCUMENTS





FED-STD 209�
Clean Room and Work Station Requirements, Controlled Environment�
�
NASA-RP-1124�
Outgassing Data for Selected Spacecraft Materials�
�
JSC-SP-R-0022A�
Selection of Low Outgassing Materials�
�



1.4  ACRONYMS





ACS�
Attitude Control System�
�
CVCM�
Collected Volatile Condensable Material�
�
ESD�
Electrostatic Discharge�
�
FAM�
Flight Assurance Manager�
�
FED-STD�
Federal Standard�
�
GSE�
Ground Support Equipment�
�
GSFC�
Goddard Space Flight Center�
�
I&T�
Integration and Test�
�
IPA�
Isopropyl Alcohol�
�
MAP�
Microwave Anisotropy Probe�
�
MSDSSC�
McDonnell Douglas Space Systems Co.�
�
NVR�
Non-Volatile Residue�
�
PPM�
Parts Per Million�
�
QA�
Quality Assurance �
�
QCM�
Quartz Crystal Microbalance�
�
TML�
Total Mass Loss�
�
�
1.5 TERMINOLOGY


				


Contamination�
An unwanted material that causes degradation in the desired function of an instrument or flight hardware.


�
�
Contamination Control�
Organized action to control the level of contamination.


�
�
Contamination Free Wipes�
Low NVR wipes free from fibers, particles and molecular contaminates as approved by the FAM with coordination by the Contamination Engineering Section.


�
�
Good Housekeeping Area�
A standard work area in which excessive contamination is controlled through personnel procedures. Equipment is gross cleaned, then kept in a neat and orderly manner. Excessive contamination is cleaned  as generated. Flight hardware is kept to a visibly clean specification.


�
�
Gross Cleaning�
Cleaning hardware surfaces in a normal work area  to visual inspection standards.


�
�
Lint Free Wipes�
Wipes free from fibers and particles as approved by the FAM with coordination by the Contamination Engineering Section.





�
�
Particle�
A small quantity of solid or liquid material with definable shape or mass with a length to width ratio less than or equal to 10:1.


�
�
Sensitive Surfaces�
Any surface of flight hardware that must meet a specified cleanliness level to assure the minimum performance levels.


�
�
Visibly clean�
A clean surface as seen without optical aids (except corrected vision) when measured by a specific method. For MAP, surfaces should be viewed from a distance of 12 to 18 inches under normal room lighting. �
�
�
2.0 GENERAL REQUIREMENTS





The following general requirements shall be adhered to by all hardware developers producing flight hardware for the MAP Observatory:





	The particle contamination requirement for the Observatory is visibly clean using 	good housekeeping practices. All instruments and components shall be delivered 	visibly clean to GSFC.


( 	Materials chosen for use as flight hardware or GSE to be used in vacuum are 	required to have low outgassing and low particle-generating characteristics. 	Acceptable outgassing criteria are less than 1.0% Total Mass Loss (TML) and 	less than 0.1 Collected Volatile Condensable Material (CVCM). Materials and 	Processes lists shall be sent to GSFC for approval.


	To ensure that some components meet performance and reliability goals, certain 	contamination control requirements must be added which exceed the guidelines of 	this document. In those cases, the requirements shall be clearly stated in the 	component specification.


      The flight hardware shall be cleaned before assembly and periodically as required 	to remove molecular contaminates. The cleaning shall be accomplished using 	contamination free wipes, gloves approved by QA, and reagent grade IPA unless 	otherwise approved by QA. Additionally during Observatory integration, GSE 	coming in direct contact with flight hardware shall be cleaned with lint free wipes 	as a minimum.


     All fiber optic connections shall be protected from dust, damage, etc. when not in 	use. They shall be cleaned and inspected prior to mating and inspected after 	demating, then covered with approved caps. Cleaning of fiber optic connectors 	shall be performed using IPA and extracted wipes or swabs only. Visual 	inspection at 30X magnification is required following cleaning.


The internal surfaces of all propulsion hardware and components shall be precision cleaned. All tubing shall be cleaned and particulate counted by the propulsion lead using TRMM  cleaning procedures. The propulsion subsystem shall be integrated in a Class 100,000 or better environment. Before leaving the Class 100,000 environment, thruster nozzles and fill/drain valves shall be double bagged to protect against contamination. �
3.0 FLIGHT HARDWARE





3.1 MATERIALS





All materials chosen for use in flight hardware or GSE to be used in vacuum should have low outgassing and low particle-generating characteristics in accordance with the requirements of paragraph 2. The MAP Materials Engineer, will review and approve the instrument and spacecraft materials list. The MAP Flight Assurance Manager (FAM) should be consulted about questionable materials and in turn is responsible for coordination with MAP Materials Engineer or the Contamination Control Section as applicable.





3.2 CLEANING





Flight hardware shall be cleaned as needed to maintain compliance with the visibly clean specification when viewed under normal lighting at a distance of 12-18Ó. Flight hardware shall be cleaned with contamination free wipes and reagent grade IPA, unless otherwise directed by the FAM or the responsible engineer. Any painted surfaces, blankets, or other thermal coatings shall be cleaned according to the Thermal Coatings Section.





Flight hardware shall be gross cleaned before final assembly. At final assembly, each mating surface shall be wiped to remove oils, grease, etc., just prior to final operation. Prior to closing out a volume, a visual inspection shall be done and cleaning conducted as required. If a bakeout inspection will not be performed at the component, subsystem or system level (i.e., the spacecraft structure), the hardware shall be thoroughly wiped to remove particulate and molecular contamination after assembly is completed.





During spacecraft harness fabrication the wires shall be wiped with lint free wipes and reagent grade IPA before each of the following steps: stripping of wire, crimping of contact and insertion into the connector. It is recognized that the harness fabrication requires a level dexterity which may be compromised by wearing gloves. However, personnel are encouraged to wear lint free gloves to the extent practical during harness fabrication to reduce the incidence of contamination. Following fabrication, personnel shall be required to wear approved lint free gloves when final cleaning is performed and during all subsequent handling and installation onto the flight structure.





The Observatory shall be covered with ESD-safe bagging material during periods of inactivity and when lifted by a crane to protect it from excessive contamination. Whenever the Observatory leaves the integration area, it shall be bagged and remained bagged unless it is necessary to unbag for testing. The Observatory shall be double bagged during transport between buildings and to the launch site. The Contamination Control Section should be consulted concerning the acceptability and handling of the bagging material and tape.


�
3.3 VERIFICATION





Flight hardware being delivered for integration shall be visually inspected and exterior surfaces cleaned prior to entry into the integration area. Flight hardware will be inspected under normal light from a distance of 12-18 inches at the intervals listed below. Surfaces will be re-cleaned as necessary. Propulsion hardware cleanliness will be verified using particle counts performed by the vendor or propulsion subsystem as required.





Items will be inspected:


( at delivery for integration


( after extreme contamination generating activities


( after environmental testing


( prior to and after shipment to the launch site


( prior to transport to launch pad


( prior to launch


( at the request of the FAM





3.4 BAKEOUT





The MAP Fiber Optic Star Coupler and associated harness shall be baked out at 85oC for 24 hours. In addition, Solar Array panels require bake out by the manufacture prior to delivery in accordance with the specification.





The Observatory will undergo an outgassing certification after its thermal vacuum/thermal balance test to characterize the molecular outgassing from the Observatory. The Observatory will be baked-out at its maximum on-orbit operating temperature using a 10 MHz QCM set at -20oC until a ( frequency reaches 300 Hz/hr for five consecutive hours. The Observatory is not required to be operating during the outgassing certification. A cold finger and cold plate analysis shall be performed, and an RGA used if available.





3.5 VENTING





Venting of the instrument or spacecraft cavities shall be directed away from the critical surfaces such as the ACS sensors thermal reflector system and thermal control surfaces. Venting paths shall be verified by inspection by a QA representative.


�
4.0 PROCESSING FACILITIES





The MAP Observatory shall be integrated in a standard Good Housekeeping Area at GSFC. The area should be maintained at Class 100,000 - 300,000 according to FED-STD-209 with a positive pressure to the outside environment. The hydrocarbon counts for all hardware processing area should be <15 ppm. Harnesses and procured components should be also be fabricated in Class 100,000 - 300,000 clean areas. The MAP instruments will be assembled at Class 100,000 - 300,000 good housekeeping environments.





Observatory facility temperatures shall be kept at 70 +/-5oF. In general, the humidity levels will be kept between 40 - 60%. There may be times where humidity is controlled below 40% for the HEMT amplifiers as a safeguard against corrosive effects.





The MAP Spacecraft shall be double bagged and transported to the Eastern Test Range (ETR) in a shipping container that provides temperature and humidity control.





At the launch site, all facilities used for the Observatory, payload attach fitting, and fairing preparations shall be maintained at class 100,000 and will meet the standards of a Good Housekeeping area as outlined in this section. The hydrocarbon counts for these facilities shall be <15ppm. Personnel shall follow the standards of neatness as prescribed in Section 4.2. The fairing shall be cleaned and bagged according to MDSSC Super Clean specifications.





4.1 FACILITY CLEANLINESS





Hardware developers are required to maintain good housekeeping areas for the manufacture and test of their components or instruments. This section is intended to be a guide to maintain these areas in an acceptable condition.





Facility surfaces shall be cleaned with a mixture of water and low-residue detergent. The facility shall be cleaned weekly or as necessary according to the procedure below. Additional cleaning shall follow procedures that generate excessive contamination (i.e., drilling, soldering, etc.). Tools and GSE shall be cleaned with lint free wipes and reagent grade isopropyl alcohol. Tools shall be gross cleaned initially, then kept in a neat and orderly fashion. They shall be re-cleaned as necessary.





The room shall be cleaned every week or as necessary.


( Wipe all horizontal surfaces (except floor and ceiling). Clean surfaces from top to   


   bottom.


( Vacuum the floor.


( Mop the floor with a mixture of water and low-residue detergent, starting at the far end


   of the room and moving toward the door.


( Any scaffolding will be cleaned during room cleaning operations.





General guidelines of neatness are to be followed in the facility: all tools, drawings, etc. are to be kept free from excessive dirt and in an orderly fashion.





Drilling, abrading, soldering or other particle-generating activities shall be followed by vacuuming and/or wiping the affected surfaces. Note: Use only approved nozzles for vacuuming when in the vicinity of Electrical Static Discharge Sensitive Components.





4.2 PERSONNEL PROCEDURES





The following procedures shall be adhered to during Observatory I&T. The instrument developers shall address personnel in their Contamination Control Implementation Plan, and encouraged to use the procedures in this section as a guideline for developing their plan.


( A certification log shall be kept of all observatory activities. Information to appear in 


   the log is as follows: name, date, work performed. Cleaning activities shall also be


   recorded in the log.


( Work areas shall be kept neat and orderly. Tools, drawings, GSE, etc., shall be kept in 


   appropriate storage areas when not being used.


( Excessive contamination on tools, hardware and in the facility shall be cleaned as it is


   generated.


( Contamination-generating activities such as drilling, soldering or abrading must be


   directly followed by vacuuming and a wipe down to maintain a clean work area. The 


   facility areas shall be cleaned with a mixture of water and low-residue detergent. Flight 


   hardware shall be wiped with contamination free wipes and reagent grade isopropyl


   alcohol.


( Wipes/swabs shall not be dipped into a container of solvent-- this contaminates the 


   solvent. Solvent shall be stored in approved squirt bottles and used to wet wipes 


   /swabs. Containers shall be identified as to their contents.


( Hardware shall be covered with ESD safe bagging material during periods of inactivity.


( Before entry into the integration area, all personnel shall be required to wear shoe 


   covers, smocks, caps, and beard covers for anyone with a beard/mustache. Gloves are


   required for anyone coming in contact with Observatory.


( Personnel shall be electrically grounded with ESD wrist straps and grounding cords 


   before touching flight hardware.


( Eating, drinking, smoking, or chewing gum is not permitted in the integration area.


( Jewelry that may scratch or fall into the flight hardware shall not be worn in the


   integration area.


( Loose items (i.e., pens, change) shall be removed from shirt pockets before working on 


   the flight hardware.


( Solvent contact with the bare skin shall be avoided as most solvents cause irritation and


   dryness. Skin lotions or lanolin-based soaps should be used to prevent excessive skin 


   flaking. 
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