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SCOPE:

This procedure outlines and det-ines the plan to limit contaminarion of the Beam Tube Module
inner surtices during construction. The contamination of the Beam Tube inner surfaces is
considered to be of three major sources:

1) Particle, ie:, dust, sand, process emissions (grinding dust, etc.)
2) Moisture, ie:, rain, snow, process emissions (spray, solvent excess, etc.)
3) Biologic, ie, insects, birds, varminrs, erc-

The two possible means of contamination for the above items are considerecl resident (existing on
component sudaces), and air-bont (contaminants blown or t'lying onto component suriaces. This
procedure provides techniques and equipment to limit exposure to each oi these sources durinq
site construcdon rnd installauon acciviries.

PERSONNEL:

Experienced personnel shall pertbrm and supervise all cleaning in accordance with this planned
approach and lhe cleaning ret'erenced in this plan.

Personnel entering the inspection and cleaning room and./or the confolled a-rea of the beam ruoe
access penetration during trnal assembly operations shatl neet the condirions and clothine
requirements of LICO Procedure, CRWA- 1.

Personnel shall participate in a training course ur which this procedure and any referenced
procedure is presented by an authorized instructor. The course shali be documented bv means of a
written examination.

REFERENCES:

The cleaning nethods and paranleters are based on the date containetl in rhe lbl.lowing references;

1 ) Summary of concepts and Ret-elencc Dcsi_rrn lirr a Laser Craviational-Wave Observatory,
Califomia Institute of Technology (Caltcch); Feb-92.
Proiect Sat-etv lv{anual. LIGPSM.
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3) LIGO Procedure, LIGocP; "Planned Approach to cleaning and cleaning Maintenance for
LIGO Project"
LIGo Procedure, GRTSM; "clean Room Transporting, stora_se and Maintenance procedure'
LIGO Procedure, BDF1; "Positive Blower/Dryer/Fiitarion system (BDF) Installation and
Maintenance"
LIGO Cleanine Procedure, CL4; ''flgnling of Bean Tube Can Sections',
LIGo Procedure, CRWA-1; "clean Room wearing Apparel tbr Beam Tube Access During
Construction and Inspection Activities"

8) LIGO Procedure, HMST3N; "Helium Mass Specuometer Hood Test of pump ports with
Valve, LNz Pump and Blind Flange with RGA Assembly"

9) LIGO Procedure, INSTALLSEQ; "Beam Tube Can Section Insrallarion Sequence"
10) LICO Approved Materials Listing for Construction Relared Activities (Later)
11) LIGO Specitication, wsrsM; ''weld Shelter Transporring, storage and Maintenance

. Procedure" (Later)

GENERA,L:

Contamination control shall be achieved by a series ol techniques described in this section. These
are pertbrmed to assure that the exposure of the Beam Tube inner surlices are limited to defined,
controlled environments. Beam Tube internals are susceptible to exposure during the constluction
activities listed below I :

1) Beam Tube Assembiy Receiving Inspection af'ter ransportation to Site2 and./or Beam Tube
Assembly on-site Final Inspection belbre transporting to the installation area3 .

2) Access End of Beam Tube ailer Clean Room connection lbr removal and re-installation of end
cap.

3) Fit-Up End of New Beam Tube Module lbr connection to Existing/Insralled Beam Tube
Assembly.

4) Fit-Up End of E.tisting Insralled Beanr Tube Assembly tbr connecrion to New Beam Tube
Module.

5) Maintenance and cleaning of fit-up equipment, tooling, and enclosure surlaces.

I This procedure begins aircr tlni cletnins and se:riing of tJte Beun Tube Assembly.
? Based on off-site construction and final testing ixrd clerning, Tlris activiry nray be combined wirll inspection in note #3.
I Inspeoion of cleaning and iostallation of fit-up plug required betbre transpordng Berm Tube Assembly !o installa on area.
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BDF Connecdon at vacuum Pump port connection near Mid Station and vacuum pumo port
Cover Maintenance and Pump Installation.
Final Beam Tube Assembly Connection to Valve Assembly.

EXECUTION:

Each activity associated with beam tube inner surface exposure noted above has specific steps tbr
decontamination ol tube surlaces. Each incremental step in the clearing process is performed to
decrease the risk of contaminadon cluring the exposure time.

Resident Particle, Moisture and Biologic control: The tbllowing steps will be used tbr
contamination control prior to and during inner beam tube surface exposure. The surfaces
discussed below are considered exterior beam tube surtaces unless noted by the tefin "inner
surfaces." The distance ol 4 tbot trom the beam tube end, nozzle and/or exposed areas shall be
considered critical for removing resident particles during the construction process. Repairs or
other activities requring inner surface exposure is not considered within the contents of this
Drocedure.

5.1.1 Inspect the cunent condition ol the beam tube, vacuum port nozzle and their protectlve covers.

5'1.2 Immediatelv correct any noticeable leakage to prevent turther contamination. When evidence of
Ieakage is noted, tbllow the sequence listed below:

l) Move che beam tube into a clean, controlled iacility or erec! a cemporary facilify around the
point of exposure.

2) Remove covers and inspect the extent of contamination.
3) Use a cleaning procedure required lbr the area of contamination tbund(ie:, localized, fuil

Iength, rveld areas, etc. ).
4) Inspect and re-seal area to eiiminate the chance of re-contamination due to leaka-ee.

51.3 Clean outside surlaces to reduce the risk of conramination of handling betbre and exposure.

1) Water wash areas with low pressure rap warer and approved mild detergent.
2) Hand dry areas by wipin,o lvirh approve d towels.

6)

'7)
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5.1.4 Protect surfaces tiom insect contamination by applyin_s an approved insecticide to the areas where
the cover is fastened to the beam tube.

DO NOT APPLY INSECTICIDE
OVER THE ENTIRE CLEANED SURFACE

5.1.5 Prolect cleaned areas by covering (bagging) tube ends with approved covers.

5.1.6 Interior walls of the weld shetter shall be wiped clean prior to the insrallation activity of the new
beam tube.

5.1.7 Protect surlaces from insect contamination by appiying an approved insecticide to the entry arcas
and where the covers are fastened to the beam tube.

DO NOT APPLY INSECTICIDE
OVER THE ENTIRE AREAS.

5.I.8 Pre-cleaned the beam tube end in a clean, controlled area within the rveld shelter and Drotected
from the wearher.

1) Removine the temporary cover(bag) tiom the beam tube end.
2). Wipe down end using an approved solvent.
l) Wipe down with approved lint tiee towel.

5. 1.9 Final-clean the beam tube end in a dust tiee, controlled area within the lveld shelter.

1) Wipe down end using an approved solvent.
2) Wipe down with approved lint tree towel.

Airborne Particle, Moisture, and Biolo,sic Control: The tbllowing steps are used for air borne
contamlnation control prior to and durin,s inner bean tube surtace exposure. The licilities
tliscussed below are ueas where the beam tube inner surtaces are exposed to outside air or
provide outside make-un air to the inner beem tube chambers.

5 .2

co 16aB FEB 91



IDENTIFICATION

ccPl

I I I L E

CONTAMINATiON CONTROL
FOR CONSTRUCTION ACTWITIES
DUzuNG BEAM TUBE INSTALLATION

PRODUCT
LIGO BEA}4 TUBE MODULES
CALIFORMA INSTITUTE OF TECHNOLOGY

REFERENCE NO.
930212 sHT 5 0F 20

v Ft- tL/ tr REVISION
1

MADE BY
SDH

CHKD BY
KHF

MADE BY
SDH

CHKD BY
WLR

't/25/94
DATE

814/94
DATE

5t1'7/9s
DATE

5/19t95

5.2.1 The conrolled inspection area shall be conditioned using a tiltered air suppiy sysrem consisting of
pre-filters, high etficiency, 5 micron partrcle t'ilters and an eiecfostatic t'ilter for supply air. The
facilicy shall be pressurized above outside ambienr ro provide posirive air tlow out ot: building. An
approved, timed insecticide spray wiil be mounted in the entry point of the controlled areas. The
areas shall be inspected tbr insects, birds, etc. will atl sightings eLiminated before exposing the
beam tube inner suriace.

5.2'2 The weld shelter f-it-up room conditioned using a HVAC unit wirh heating aad coolhg
capabilities. Air is t-iltered using disposable pre-filters and 0.03 micron bag type t'ilters. The fit-up
room sha.ll be pressurized above the ante rooms and the outside ambient to provide positive air
flow from the critical tlt-up room, into the pre-cleaning ante room and outside. The areas around
the beam tube ends and the weld shelter rooms sha.ll be sealed using a series of fabric covers
fastened to the tubes by means of suaps and./or Velcro@ lasteners. An approved, timed insecticide
spray will be mounted in the enuy point of the controlled areas. The areas shall be inspected for
lnsects, birds, etc. will all sightings eliminated betbre exposing the beam tube inner surtice.

5.2.3 The Clean Room is conditioned using a HVAC unit rvith heating and cooling capabilities. Air is
f-iltered using disposable pre-filters and 0.03 micron bag type l-ilters. The working ciean area shall
be pressurized above the ante room, the change room and the oumide ambient to provide positive
air flow liom the critical ciean area, into the ante room, chanse room and lmaily the outside. The
beam tube is sealed to the clean room using an intlirable seal. The area around the beam tube
where controlled pre-cleaning is pertbmred shall be seaied using a tabric cover fastened to the
tube by nears of straps and/or Velcro@ fasteners. An approved, rimed insecticide spray will be
mounted h the enry point of the controlled are:rs. The areas shall be inspected for insects, birds,
etc. will all sighrings eliminated belbre exposing rhe beam rube inner surtace.

5.2.4 The bearn tube is supplied u,ith conditionetj ma.ke-up air which consists of a 750cfm flow of dry,
tlltered air at constant temperature. This unit is at the Blower/Dryer/Filter(BDF System) and
located at the mid stations. It has a redundant back-up system and operates during beam tube
intemal access activiries.

Actlvity Check lists shall be mainuined during the beafir tube installatron acriviries. This will
prevent the omission of steps required to achieve a high contidence level in control and eliminate
the risk of unnecessary contaminarion. The tbllowing is a listing and rables of control acuviries
required to nreet the intenr oI this procedure.

5 . 3
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1) Table 5.3a;. "Receiving and Final Inspection Prior to Installation"
2) Table 5.3b4; "Site Installation of Access End of Beam Tube Assembly',
3) Table 5.3c4; "Site Instaliation of Fir-Up End of Beam Tube Assembty',
4) Table 5.3d; "Site Cleaning of Existng, Installed End of Beam Tube Assembly,'
5) Table 5.3e; "Cleanin-g of lnstallation Equipment & Firup Tooiing"
6) Listing; "Frame by iiame description of the cleaning process detaiiing the specitic steps in both

the clean room and the weld./test shelter"

1 Activity detail of tle steps tbr beilm tube conr.unjnrdon corrol is included rs sheets l? tbru 20 and marked "LIGO

ASSEMBLY SEQUENCE AT WELD SHELTER.
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T.4BLE

CoNTAMTNATIoN CoNTRoL

!! p lfo. Description Location Process Materials

Insoect End Caos for Leaks Receivino Yard N/A

2 Deterqent Wash^Valer Rinse Receiving Yard Approved Deterqent
Beam Tube Ends and End Caps, & Low Pressure Tao Water

3 Sclvent wipe Tube Ends Receivinq Enclosure Aooroved Solvenl &
and End Caps. Wipe DrV Lint Free Wipinq Cloth

4 Femove End Caps and Inspect Feceivinq Enclosure Approved Solvent &
Tube Surfaces. Wioe Areas near Lint Free Wipinq Cloth
openinqs clean as tequired.

5 Clean End Cao and reolace on Feceivinq Enclosure Approved Solvent &
Beam Tube Access  End. Lint Free Wipinq Clolh

6  Ins ta l l  In te rna l  P luq  Assemblv  Fece iv inq  Enc losure  In ie rna l  P luq  Assemblv
a t  Beam Tube F i t -Uo End. Lint Free Wioinq CIoth

7 Clean Eno Cao anq reolace on Feceivino Encrosu'e Approveo Solvent &
Bearn Tube Fi t .Uo End. Lint Free Wipinq Cloth

I Cover End Cao and Beam Tube Feceivino Enciosure ADoroved P'astic
to tirst Sli i fener wiih disoosable Cove(baq) and tape.
Plaslic Bao.



@
IDENTIF ICATION

TITLE
CONTAMINATION CONTROL
FOR CONSTRUCNON ACTIVITIES
DURINC BEAM TUBE INSTALLATION

PRODUCT
LIGO BEAMTUBE MODULES
CALIFORMA INSTITUTE OF TECHNOLOGY

REFERENCE NO,
930212 sHT I OF_20
OFFICE REVISION

1
MADE BY

SDH
CHKD BY

KHF
MADE BY

SDH
CHKD BY

WLR

'//25t94
TEDA DATE

8t4t94
DATE

5/r'il95
DATE

5t19l95

Contaurnarton CoHrRoL

Site Inslallation of Access End of Beam Tube Assemblv

No. Location Process Materials

' l  Wash Down Concrete Pad at In- Installation Area @ Pressurized Waler Spray
stallation Area, Clean Room Annex System

2 Upon Delivery of Beam Tub€ to Installation Area @ N/A
Site, Remove Plastic Bag Cover Clean Room
& Inspect End Cap for Leaks

3 Solvent wipe Access Tube End Installation Area @ Approved Solvent &
and End Cap. Wipe Dry Clean Room. Lint Free Wiping Cloth

4 Move Clean Room Over Beam Installation Area @ Pressurized Inilatable
Tube Access End & Seal. Clean Room. Seal{s).

5 Remove End Cap and lnspect Clean Floom N/A
Tube Suriaces.

6 Solvent wipe Access Tube End Clean Room Approved Solvent &
Inner and Outer suriaces exposed Lint Free Wiping Cloth
in the Clean Foom.

7 Afler Welding & Testing, Remove Clean Foom Approved Solvent &
Purge Equipment and Complete Lint Free Wiping Cloth
Final Inspection ol Inner Surfaces

I When Testing is Complete. Ciean Foom Approved Plastic
lnstall End Cap and Cover Cover(bag) and tape.
lhe Beam Tube with disposable
Plastic Bag-
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TABLE

CoNTAMTNATIoN CoNTHoL

No.

1

2

DescriDtion Location

lnstallatlon Area @
Weld Shelter

lnslallation Area @
Weld Shelter.

Weld Shelter Fit-up
Ante Foom

Weld Shelter Fit-up
Ante Foom

Weid Shelter Fit. up
Ante Room

Weld Shelter Fit-up-
Weld Foom.

Weld Shelter Fit-up-
Weld Foom.

Weld She iter Fit-up-
Welci Foom.

Process Materials

Wash Down Concret€ Pad at In-
stallation Area.

Upon Delivery of Beam Tube to
Site, Orient Eeam Tube and ln-
stall on Fit-up Jack Stands.

N4ove Beam Tube Fit.Up End
inlo Weld Shelter Ant€ Foom

Remove Plastic Bag Cover and
discard.lnspect End Cap for
LeaKs.

Solvent wipe Access Tube End
and End Cap. Wipe Dry

Move Beam Tube Fit-Up End
into Weld Shelter Fit-up Room

Solvent wipe Fitup Tube End
& End Cap. Wipe Ory.

Remove End Cap & Fil-Up Tube
End to Installed Pfe-Cleaned
Tube End.

Pressurized Waler Spray
System

N/A

Pressurized lnilatable
Sea l (s ) .

N/A

Approved Solvent &
Linl Free Wiping Cloth

NiA

Approved Solv€nt
Lint Free Wiping Cloth
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CorutnurruarroH Qorurnol

Site Cleaninq of Existing. Installed End of Beam Tube Assembly

No. Location Process Materials

Wash Down Concrete Pad at ln-
stallation Area.

Move Weld Shelter Ante Floom
Over end oi Existing, Installed
Beam Tube End.

Flemove Plastic Bag Cover and
discard.Inspect End Cap for
Leaks.

Solvent wipe Access Tube End
and End Cap. Wipe Dry

Move Weld Sheher over Existing,
lnstalled Fit-up end jnto Weld
Shelter Fit-upAlVeid Floom.

Solvent wipe Existing, Jnstalled
Tube End & End Cap. Wipe Dry.

Flemove End Cap & Fit-Up Exist-
ing, Installed Tube End to Pre-
Cleaned New Fit-Up End of New
Beam Tube.

lnstallation Area @
Weld Shelter

Weld Shelter Fit-up
Ante Room

Weld Shelter Fit-up
Ante Foom

Weld Shelter Fit-up
Ante Room

Weld Shelter Fit-up-
Weld Foom.

Weld Shelter Fit-up-
Weld Foom,

Weld Shelter Fitup-
Weld Room.

Pressurized Water Sp.ay
System

N/A

N/A

Approved Solvent &
Lint Free Wiping Cloth

N/A

Approved Solvent
Lint Free Wiping Cloth

N/A
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TABLE . 3 e

CoNTAMtNATtoN goNTRoL

Location Process Materials

Prior to delivery of the next
New Beam Tube, all disposable
materials shall be disposed of by
m6ans of coll€clion containers
marked for recycling and,/or
re-cleaning.

Prior to delivery of the next
New B€am Tube, th€ Weld Shelter
lnternal surtaces shall be Wiped
Down with Solvent and dry cloth,

Prior lo delivery ol the next
New Eeam Tube, th€ Cl€an Room
Annex shall be wiped down with
Solvenl and wiped dry.

Solvent wipe Fit-Up Gear, Tools
and Handling Equipment.

lnspect, Repair ancVor Replace
0oor Seals, Hoods, and Skirts
used tor Weather Protection.

lnstallation Areas,
Clean Room & Weld
Shelter-

Weld Shelter

Clean Floom Annex
Note: Clean Room
Main lenance per  Proc .
CFl  TSM.

Weld Shelter Fit-up
', Ante Room

Approved Containers

Approved Solvent &
Lint Free Wiping Cloth

Approved Solvent &
Lint F ee WDing Ctorh

Approved Solvent &
Lint FrBe Wiping Ctoth

Approved Flepair Materials

Solvent wipe Portable Jacking Installalion Areas Approved Solvent &
and Temporary Support Stands. Lint Free WiDino Cloth

Installation Areas,
C lean Room & Weld
Shelter
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