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PURPOSE OF DOCUMENT

The purpose of this document is to recall the cleanliness requirements and the procedures intended for each area of the central building and describe the tools that have been implemented so that it can serve as a reference for Virgo staff. It is expected that this document will be continuously updated as practices evolve as we gain experience with the interferometer hardware. 

GENERAL CONSIDERATION

The Virgo project consists mainly in a Michelson laser interferometer In the field of optics, Virgo uses a new generation of ultrastable lasers, and the most stable oscillator ever built. A specific optical coating facility has been built to produce extremely high quality mirrors combining the highest reflectivity (over 99,999 %), with the highest surface quality (over l/100).

To preserve these exceptional performances, and to limit the loss of light diffused on the particles.  At the time of the installation of optics, suspensions, and maintenance of the building cleanliness must remain in the center of the concerns.

GENERAL WORKING GUIDELINES IN THE CENTRAL BUILDING 

The reason to create a good level of cleanliness in the central building is to avoid to the possible extent, pollution of occasional opening of the door and the vicinity of the contamination-sensitive area (central building area). 

General rules applicable to the central building

 Not smoke cigarettes or other forms of tobacco.

 Garage door shall be opened only with the roof closed. 

· Use of grease and the production of smoke have to be avoided.

· Internal combustion engines and welding forbidden. 

· Concerning hydrocarbon contamination, the basic operating guideline is “if you can smell it, it’s bad”.

· Avoid storing wood and cardboard.

· Make sure your shoes are clean for entering

· To wear a clean clothes.

THE CENTRAL BUILDING HALL (blue area)

The reason to create a good level of cleanliness in the central hall is to avoid to the possible extent, pollution of the upper part of the suspensions when exposed to air during their assembly and occasional repair and because of the presence of dust sensitive optical equipment (benches, cameras, etc..). 

Dust and deposits on the upper part of the suspensions would affect the vacuum performance and ultimately migrate on the optical elements located in the lower part. This might dramatically affect the overall Virgo performance. 

Therefore and although not classified as a “controlled clean environment”, a number of practical measures have been implemented in order to achieve the best possible cleanliness.

To the maximum extent practicable, persons working in the vicinity of contamination-sensitive hardware should strive to reduce the possibility of particulate or hydrocarbon contamination introduced by themselves, their clothes, or items that they transport into the contamination-sensitive areas.

General rules applicable to the central hall –Platform- blue area (refer to plan: annex1- central building level3): 

· Wear overshoes,

· Frock recommended for long stay. 

· For people working on opened tower: plastic overshoes, blouse, gloves and clean clothes are compulsory (+ hat/cap, attached hair for the person with long hair), 

· Keep all doors closed.

· Any dirtying work must outwards be made this zone.

· If companies must work there, they are under the responsibilities of the person, which asks them.

· The use of a drilling machine must be done systematically with a vacuum cleaner.

Facilities 

· a dressing/undressing area with a wardrobe has been created at each of the 2 accesses to the central hall.

· sticky carpet, who must be use not to clean its shoes, which have already been in the entrance of the building but to remove the possible talc traces on blue overshoes. 

· in self service, Tyvek white frock in the two entrances to the central building (it’s possible to have a Virgo cotton frock, but you must yourself assure its cleanliness). 

· in self service, overshoes in all entrances to the central building hall.

CLEANLINESS LEVELS AND STANDARD RULES FOR USING CLEAN ROOMS.

A clean room is classified according to the number of particles of diameter <0.5 (m per cubic foot. As a rough order of magnitude, a class 1000 room has about 1000 times less such particles than a normal office room. 

The air entering the clean room goes through several filters (including high performance filters so called HEPA filters), and is partially recycled. The clean room and its lock chamber are necessarily under an over pressure relative to the building, the particles are thus physically prevented from trying to enter the clean room. 

Standard rules for using the clean rooms have been defined and are given in the document VIR-PRO-CAS-2200-114, Procedure for using clean room.

Laser Laboratory (room 1002)

1-Description (to refer annex 2 Central building level 2a)

The laser laboratory is designed to have a cleanliness level of class 100.000 air. 

Entrance to the laser laboratory is from the central hall through a lock chamber (room1009). This room allows dressing/undressing and has a wardrobe and a bench in front to delimitate the clean/unclean areas. 

2-Specific rules

In addition to the standard rules to be followed for the central hall, it is required to wear:

 laser glasses when the laser is on, (indicated by luminous panels)

 white blouse (3 days time limitation),

 white over-overshoes in Tyvek,

 hair-cover.

Access room to payload assembly clean room and to lower gallery (room 1003)

1-Description (to refer annex 2 Central building level 2a)

The access room is designed to have a cleanliness level of class 10000 air. 

It consists of a dressing/undressing area for change over. It has the following furniture and equipment. This room allows dressing/undressing and has a wardrobe and a bench in front to delimitate the clean/unclean.

2-Specific rules

In addition to the standard rules to be followed for the central hall, it is required to wear:

 latex gloves,

 complete overall (maximum of 5 uses) in tyvek.

 white over-overshoes in Tyvek,

 hair-cover.

Payload assembly room (room 1001)

1-Description (to refer annex 2 Central building level 2a)

Entrance to the payload assembly room is from the central hall through two lock chamber (room 1003 and room 1004).

The access room (1004) to clean room class 100 air (1001) is designed to have a cleanliness level of class 1000 air. This room allows dressing/undressing and has a wardrobe and a bench in front to delimitate the clean/unclean areas. 

2-Specific rules

In addition to the standard rules to be followed for the central hall, it is required to wear:

 latex gloves, 

 unweave synthetic complete overall (maximum one day of use)

 unweave synthetic over-overshoes,

 face-mask.

Lower gallery

Although formally not classified the lower gallery must be considered as a clean area as the payloads and people performing work inside the towers have to transit through it. Clean air is blown through lateral openings in the gallery walls and inside a tower when it is opened. The clean air generator allows to blow air simultaneously in up to two towers 

During work inside a tower, a protected area is isolated below the tower with plastic curtains defining a sort of “clean tent”. Upon aperture of a tower, clean air is immediately blown inside and exits through the lower opening inside the “clean tent”. Prior to its introduction inside the tower the payload is installed on the carriage. Before removing the last protective sheets an ancillary clean air blower is positioned laterally at about the elevation of the payload. 

The objective is to obtain a cleanliness class of 10 inside and below the tower during the time the tower is left opened. 

For clarity purpose, we define inside the gallery a “transit area” and a “clean tent” area. 

Transit area

This area is not classified but clean. According to the measurements, the average level is 2.000 particles of 0.5µm/ft3.

Clean Tent Area

1-Description 

The “clean tent” has a volume of about 18 m3 delimited by polyan curtains. 

Once the tower vacuum chamber is opened, it is immediately flushed with clean air and the “clean tent” is then under-pressure with respect to the vacuum chamber and in over-pressure with respect to the transit area. 

The theoretical flushing rate in the tower is 1200 m3/h. The air filtering is 99.999 % DOP and it is expected a class level of 100 air.

2-Specific rules

To refer to a document VIR-PRO-CAS-2200-115 Procedure for going in the tower.

TOWER VACUUM CHAMBER

1-Requirements

· The vacuum chamber must be a class 1 clean room at rest, and a class 100 (max) with two operators working inside. 

· It must be in overpressure with respect to the clean tent in the gallery

· The flushing rate must be 1000 m3/h.

· Air filtering must be 99.9995 % DOP.

2-Specific rules

To refer to a document VIR-PRO-CAS-2200-115 Procedure for going in the tower.
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