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ABSTRACT

The purpose of this document is to recall the cleanliness facts. 

APPLICABLE DOCUMENTS

VIR-MAN-CAS-2200-113
Contamination control Plan

VIR-PRO-CAS-2200-114
Procedure for using clean room

VIR-PRO-CAS-2200-115
Procedure for going in a tower

VIR-PRO-CAS-2200-116
Procedure for the mounting of the payload

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.

THE CENTRAL BUILDING HALL (blue area)

Current status

 The measured cleanliness level is on average 400.000 particles of 0.5µm/ft3. (Ligo in Hanford, the measured cleanliness level is maximum 30 particles of 0.5µm/ft3, it’s true that building design is completely different, it has been built as a clean room, « l’intercapédine » using air taking back).

 This measurement in the central building does not be considering satisfactory, according to scope have been decided for the cleanness in towers. Of share current installation, the hall became a crossing point, to go has the dispensary mechanic, to go in the northern arm, like for the group of the vacuum going has the cafeteria. It also became a place or one remains, the suspension group has his PC there, as well as the old infirm became an office. These two places should not be only used to store clean articles or to work there during a short period. 

 The wearing of overshoes is not always the time respected, of more than many people comes out and re-enters from the restricted blue area, without removing them.

 A recurrent problem is that during the rainy season, some mud and dirt, water as well as animals are always found inside.

 People working close to opened towers just begin to wear blouses, and has to put a cap before working on a tower, and the port of the gloves for the day is a commonplace!!!.

 The scaffolding installed around the turns, which were to be go up temporarily, starts to rust.

 The single dedicated vacuum cleaner has this zone, was used in the arms, and is now dirty.

 Too much often, of the paperboards is present on the platform.

 Many outside firms come to work with their hardware, misfits for a clean zone.

 The entry in the clean area does not differ from the other area (coating of the ground for example), and do not give the feeling, of a clean area.

Suggestion

 The purchase of machines which clean the soles, and the obligation of use before very entered the restricted blue area, should limit the comings and goings and would make it possible to obtain a better cleanliness. For the person working on the scaffold, a single solution seems possible is the wearing of exclusive-shoes for this zone, because it is not possible to find overshoes which do not tear and which do not slip.

 The cleaning of this zone should be made with a clean materiel, vacuum cleaners provided with filters (clean room type) which do not reject particles.

 In an next future it will be necessary to plan to make a cleaning more thorough than that which is done daily, because there are many difficult places of access, which must be cleaned (the platform area, platform area where is the processing machine of air, roof of the garage, walls, ceiling...).

 To insulate the « intercapédine », which is opened on the level of the dispensary mechanic and of the vacuum the vacuum.

 To pass the offices of the vacuum group in gray zone.

 To create entrance lock room on the level of the dispensary mechanic and offices of the vacuum group.

 To create a passage for the dispensary mechanic without passing by the hall.

 to organize a cycle of washing of the cotton blouses (every week).

Future

The level of cleanliness could be improved and in particular the number of big particles (> 0.5 (m) reduced with a more strict application of the rules and a better awareness and behavior of the people. We can hope less of 100.000 particles of 0.5µm/ft3.
It’s the situation would again change when the tubes will be installed. It should on the long term be better manageable as fewer people will be working in the central area.

It would be necessary in the future to have knowledge into continuous level of pollution of the building in various places, as well as final buildings (to detect smoke, smokers, opened gates, escape of chemicals, the stop of the processing machines of air.)

THE CLEAN ROOMS.

The first floor

1-Current status

 The clean room corresponds with the norms Fed Std.209 E.

 The plenum (under the false-floor, air recapturing system) is not very clean. Indeed two butts were found and the concrete is disintegrating in some places. It should be usually very clean because the more clean it is, the best the air is renewed and the huge particles are remaining on the floor.

 The biggest problem is the dust, especially concrete dust that is coming onto the recycling machine and represents certainly a pollution font. The absolute filter pollution cannot be changed in reason of the substitution cost, so it affects the white room’s life duration.

 The payload assembly procedures must be ameliorated. Indeed the present hoist rope-made is not the best solution because the rubbing of the ropes between themselves is producing pollution (but a crane in INOX will arrive).

 Containment / Renewal of air. The installation of processing and puff blowing functions in closed loop, while counting on the escapes inevitably present for the renewal in fresh air. These last are estimated at ten per hundreds, approximately, of total volume. This situation can give a problem of containment since air pollution then would be eliminated with difficulty. More especially as no monitoring by alarm equips the power station with processing of air in order to indicate a failure.

 The stepladders as well as the current tools, which are in the clean room, are not suitable to be used in a contamination-controlled environment.

 The housework is not done yet regularly

 The fact of cleaning or of wrapping the articles coming from the exterior is not in common use.

 The clean room class 100.000 air, room 1008, used for the Florence’s team is becoming a workshop, and desks.

 All the assemblies were done in precipitation, and thus a slow work that a clean room imposes was ever respected.

 The synthetic overalls are seldom stored in the vats for their decontamination.
 To leave the place arranged, clean (carriage elevator, hoist, tools) after its passage is very seldom used.
2-Suggestion

 In working period, the housework must be done every week.

 Before the opening of a tower, it will have to be done a complete housework, and like after the assembly of a payload.

 In working life, the renewal of the air should be increases and reduces in period of no-activity, in order to increase the during of life of the clean rooms.

 At the time of the assembly of the washing unit at the beginning of March 2000, a rehabilitation of the plenum could be made, like its complete cleaning. End February 2000, the room 1008 will have to be free for the mounting of the washing unit.

 Guns of air compresses filter should be installs in enters the lock chambers of the rooms in order to blow the objects that one desire re-enter.

Lower gallery

1-Transit area

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

· A critical problem is that some paving stones come unstuck again after a first repair were done and seems to be durty. Also, insects and lizards are still found too often.

2-Clean tent area

· 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 (to be checked),

· The tents don’t close between themselves. Problem is that curtains must be attached one to the other.

· The air filtering is 99.999 % DOP and it is expected a class level of 100. With no human presence, 15 particles of 0.5µm/ft3 at 1.5 m above ground have been measured. Based on experience, we could reasonably assume a class 100 with two operators present. But in fact during a mounting a payload, for example when the payload is being assembled, the measurements show that the area can rather be considered as a class 1000 room. (Too many operator!).

· It’s not easy to practice the procedure for going in a tower VIR-PRO-CAS-2200-115. In practice, the clean tent area is used as a lock chamber to change garments before entering inside the tower. This is done on the Hymo (elevator cart), but this is not easy because the space is very small and a wardrobe is missing. Also, the stepladder is not well adapted neither from the cleanliness (they are in aluminum) nor from the safety point of view. Before entering in the clean tent area, one shall wear new garments. However, there is no place foreseen for changing over. So the solution would be to buy a mobile lock chamber with a filtering ceiling.
TOWER VACUUM CHAMBER

Requirements

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

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

· The flushing rate shall be 1000 m3/h. (to be checked).

· Air filtering shall be 99.9995 % DOP (ok)

Status 

.1 Cleanliness level obtained in the BS, NI, WI towers

The best measure gave an average of 25.000 particles of 0.5µm/ft3 in the Beam Splitter tower before payload mounting, and before a problem with the suspension was found. Tower opened.

We can think that now the cleanliness in this tower, it is the same in the North and West input towers on averages 200.000 particles of 0.5µm/ft3.

The flushing rate was the nominal one (As there were only 2 opened towers we were in the nominal conditions; in the previous operations more than two towers were opened and as a result the blowing rate was much lower). 

Remarks: in the mode cleaner tower the flushing air seems not to have enough power. Moreover due to the absence of a HEPA filter under the tower, it’s impossible to dress in clean area before entering inside the tower. 

.2 The case of the Power Recycling Tower 

.2.1 Test of procedure of cleaning.

At the beginning of 38th week (2000), the measurement gave an average of 50.000 particles of 0.5µm/ft3 and 23 particles of 5.0 µm/ft3 whereas the clean aria had functioned for 1 week.

 2 successive cleanings have been done with appropriate material, appropriate methods. But the measurement gave an average of 25.000 particles of 0.5µm/ft3 and 10 particles of 5.0 µm/ft3 after the cleaning.

 The assembly of IVC “pots” has been done, and 1 successive cleanings have been done with appropriate material, and appropriate methods. The measurement gave an average of 1.000 particles of 0.5µm/ft3 and 3 particles of 5.0 µm/ft3 after the cleaning.

 A cleaning of the tower walls has been done with a gun (with a filter) of clean nitrogen gas; the measurement gave an average of 150 particles of 0.5µm/ft3 and 0 particles of 5.0 µm/ft3 after the cleaning.

· The Friday, 22nd of September, we measured on average 310 particles of 0.5µm/ft3 without particles of 5.0 µm.

· Monday, 25th of September, we measured on average 410 particles of 0.5µm/ft3 without particles of 5.0 µm.

Remarks: The increasing of pollution is noticeable. We suppose it is due to the conductance hole, which is a gate between the upper (opened) part and the lower part of the tower.

At the beginning of 46th week (2000), the measurement gave an average of 1.000 particles of 0.5µm/ft3 without particles of 5.0 µm.

 2 successive cleanings have been done with appropriate material, and appropriate methods. The measurement gave an average of 32 particles of 0.5µm/ft3 after the cleaning.

Size µm/ft3
 
Diff N/CU-FT

0.2
 
3635.0

0.3
 
600.0

0.5
 
32.0

0.7
 
9.0

1.0
 
1.5

2.0
 
0.0

3.0
 
0.0

5.0
 
0.0

ACCUM N/CU-FT
 
4277.5

 But the tower does not correspond with the norms Fed Std.209 E to be classed as a class 100 air. In fact a class 100 air must correspond

 to have less than 100 particles (diameter < 0,5 microns) per foot air cube(28 liters)

 but also for a class 100, there is different maximum from concentration of the particles in a number per cubic foot, according to their size which should not be taken over.

Size µm/ft3

 N/CU-FT

0.2
<
700.0

0.3
<
300.0

0.5
<
100.0

0.7
<
45.0

1.0
<
20.0

2.0
<
4.5

3.0
<
1.0

5.0
<
0.0

Remarks: The pollution by the particles 0.2µm and the particles of 0.3µm is noticeable. We can suppose it is due to the deterioration filters, which have been changed week 48 th.

.2.2 Assembly of the baffles and the payload.

At the 46th week (2000), the assembly of the baffles carries out and payload.

 [image: image1.wmf]During the mounting of baffles the measurement gave an average of 300 particles of 0.5µm/ft3 with 2 peaks for the entrance and the exit of 2 operators, 2500 particles of 0.5µm/ft3.
 After the mounting of baffles the measurement gave an average of 35 particles of 0.5µm/ft3 
Size µm/ft3
 
Diff N/CU-FT

0.2
 
2771.6

0.3
 
773.3

0.5
 
35.1

0.7
 
7.0

1.0
 
1.0

2.0
 
0.0

3.0
 
0.0

5.0
 
0.0

ACCUM N/CU-FT
 
3588.0

 After the mounting of payload the measurement gave an average :

Size µm/ft3
 
Diff N/CU-FT

0.2
 
6170.0

0.3
 
1680.0

0.5
 
170.0

0.7
 
33.8

1.0
 
9.0

2.0
 
0.0

3.0
 
0.0

5.0
 
0.0

ACCUM N/CU-FT
 
8062.8

 The tower corresponds with  the norms Fed Std.209 E to be classed as a class 1000 air
Size µm/ft3

 N/CU-FT

0.5
<
1000.0

0.7
<
450.0

1.0
<
200.0

2.0
<
45.0

3.0
<
20.0

5.0
<
6.0

CONCLUSION

· To obtain a clean ambience, the Virgo staff must be made aware of the cleanliness problems.

· We need to improve the procedure to do the mounting of the payloads, and the items used (it will be better using the washing unit, to arrive march 2001).

· In the future, one could envisage acquiring automatically the data from the particle counter through the environment monitoring system.

· Sensitizing of the staff about the cleanliness.
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		Proprete de la tour POWER RECYCLING

		Voici les mesures faites dans la Power Recycling lors du montage des baffles

						MARDI 14 NOVEMBRE 2000

		MESURES EFFECTUEES DANS LA POWER RECYCLING, CAPTEUR POSE SUR LE COUVERCLE ( A 10cm de l'entre de la tour)

								PAR UN COMPTEUR LASAIR-210

		Rappels

		* une classe 100, cela signifie qu'il y a moins de 100 particules (diametre < 0.5 microns) par pied cube d'air

		* mais aussi pour une classe 100, il y a differents maxima de concentration des particules en nombre par pied cube, suivant leur taille qui ne doivent pas etre depasses.

								Size µm/ft3				N/CU-FT

								0.2		<		700.0

								0.3		<		300.0

								0.5		<		100.0

								0.7		<		45.0

								1.0		<		20.0

								2.0		<		4.5

								3.0		<		1.0

								5.0		<		0.0

		operateurs presents dans la tour: Violette Brisson, Andre Reboux																																		<== flow dir.		classe 100						classe 1000				flow unidir. ==>								les baffles rentrent																				/ changement de place du capteur, interieur de la tour																				sortie

				heure		10:45:09		10:46:19		10:47:29		10:48:39		10:49:49		10:50:59		10:52:09		10:53:19		10:54:29		10:55:39		10:56:49		10:57:59		10:59:09		11:00:19		11:01:29		11:02:39		11:03:49		11:04:59				11:07:37		11:08:47		11:09:57		11:11:07		11:12:17		11:13:27		11:14:37		11:15:47		11:16:57		11:18:07		11:19:17		11:20:27		11:23:40		11:24:50		11:26:00				11:28:20		11:29:30		11:30:40		11:31:50		11:33:00		11:34:10		11:36:30		11:38:50		11:41:10		11:43:30		11:45:50		11:48:10		11:50:30

		Size µm/ft3				Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT				Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT				Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT		Diff N/CU-FT

		0.2				21348.0		76625.6		140000.0		20000.0		85815.6		62811.2		54714.5		64571.2		16253.3		20568.9		17965.6		15704.5		15860.0		17518.9		18540.0		15346.7		16065.6		17333.3				17688.9		14733.3		35705.6		63807.8		60931.2		37454.5		37052.2		41320.0		35380.0		35123.4		50454.5		45412.3		51295.6		38846.7		27010.0				8862.2		9403.3		15611.1		8743.3		8447.8		8941.1		8976.7		9095.6		8412.2		8625.6		8204.5		8821.1		70511.2

		0.3				5850.0		19548.9		34163.4		50077.8		21576.7		16232.2		13851.1		16247.8		4725.6		5631.1		5061.1		4600.0		4350.0		4950.0		5188.9		4256.7		4336.7		4807.8				4914.4		4134.4		9094.5		15914.5		15587.8		9478.9		9213.3		10302.2		8861.1		8765.6		12313.0		11288.9		12781.1		9963.3		7007.8				2664.4		2601.1		5484.4		2475.6		2342.2		2456.7		2533.3		2463.3		2445.6		2560.0		2280.0		2527.8		19021.1

		0.5				282.2		820.0		1276.7		1735.6		870.0		717.8		574.4		711.1		287.8		326.7		352.2		303.3		252.2		305.6		275.6		215.6		228.9		272.2				246.7		300.0		447.8		755.6		751.1		455.6		407.8		530.0		397.8		456.7		555.6		504.4		514.4		494.4		353.3				166.7		170.0		905.6		152.2		136.7		101.1		163.3		145.6		141.1		141.1		176.7		2527.8		1271.1

		0.7				75.6		257.8		407.8		537.8		296.7		238.9		201.1		218.9		123.3		125.6		165.2		118.9		107.8		127.8		117.8		104.4		90.0		93.3				110.0		124.4		150.0		294.4		281.1		181.1		167.8		175.6		163.3		156.7		202.2		207.8		177.8		167.8		133.3				91.1		70.0		821.1		52.2		43.3		57.8		63.3		47.8		57.8		56.7		55.6		247.8		831.1

		1.0				60.0		118.9		162.2		248.9		148.9		91.1		78.9		138.9		80.0		90.0		106.7		51.1		38.9		80.0		71.1		62.2		30.0		54.4				66.7		94.4		76.7		166.7		196.7		94.4		64.4		95.6		90.0		74.4		91.1		100.0		96.7		88.9		75.6				52.2		38.9		924.4		22.2		27.8		33.3		35.6		41.1		26.7		31.1		32.2		125.6		680.0

		2.0				4.4		12.2		14.4		22.2		21.1		14.4		6.7		16.7		11.1		13.3		7.8		3.3		4.4		16.7		1.1		5.6		2.2		6.7				2.2		10.0		12.2		10.0		36.7		7.8		0.0		5.6		7.8		12.2		2.2		12.2		14.4		8.9		8.9				7.8		2.2		256.7		6.7		10.0		1.1		3.3		4.4		12.2		2.2		6.7		105.6		138.9

		3.0				2.2		1.1		3.3		7.8		8.9		4.4		0.0		7.8		0.0		1.1		1.1		1.1		0.0		3.3		0.0		1.1		0.0		1.1				2.2		5.6		0.0		5.6		20.0		1.1		0.0		2.2		1.1		2.2		1.1		1.1		0.0		2.2		2.2				1.1		1.1		76.7		0.0		0.0		1.1		0.0		2.2		1.1		5.6		1.1		21.1		32.2

		5.0				0.0		1.1		0.0		2.2		1.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.1		0.0		0.0		0.0		0.0				1.1		1.1		1.1		2.2		6.7		1.1		2.2		2.2		0.0		0.0		0.0		3.3		1.1		0.0		0.0				0.0		0.0		18.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.2		4.4

		ACCUM N/CU-FT				27622.4		97385.6		176027.8		72632.3		108739.0		80110.0		69426.7		81912.4		21481.1		26756.7		23659.7		20782.2		20613.3		23003.4		24194.5		19992.3		20753.4		22568.8				23032.2		19403.2		45487.9		80956.8		77811.3		47674.5		46907.7		52433.4		44901.1		44591.2		63619.7		57530.0		64881.1		49572.2		34591.1				11845.5		12286.6		24098.9		11452.2		11007.8		11592.2		11775.5		11800.0		11096.7		11422.3		10756.8		14379.0		92490.0

		Conclusion:

		Toujours ce probleme de petites particules en trop grande quantite, du a la pollution des filtres, qui seront changes en semaine 50

		La tour a retrouve son ambiance "classe 100" limite, 2heures apres.
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Mesure de la pollution durant le montage des baffles dans la power recycling par deux operateurs.
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