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1.0 SCOPE:

This procedure outlines and detrnes the plan to limit contamination ol the Beam Tube Module
inner surtaces during consuuction. The contaminadon of the Beam Tube inner surfaces is
considered to be of three maiol sources:

l)  Part icle, ie:,  dust, sand, process emissions (grinding dust, etc.)
2) N4oisture, ie:,  rain, snow, process emissions (spray, solvent cxccss, cLc.)
3t Biologic. ie. jnsecis. t ' i rds, vunrinLs, rtc.

The two possible mears of contamination tbr the above items are considered resklent (exisring on
conponent surfaces), and u.ir-bont (contaminants blown or l'lying onto component surlaces. This
procedr-Lre provides echniques and ccluipment to limit exposrrre to each of these sources during
site consfl uction anil inst:rllation ucLiviLies.

PERSONNtrL:

Experienced personnel shall periorm and supervise all cleanin_s in accordance with this planned
approach and the clernin_s ref-elenccd in this plan,

Personnel entering the inspection and cleuring room and/or the confrolled area of the bean lube
access peneradon dudng jlnal $sentbly opera ons shall meet the condiLions and clothing
lcqLriremenr ot LICO Procudure, CRWA- l .

Personnel shall participate ui a fialning course in which this procedure and aly rel'erenced
proccdurc is pre.scntcd by an authorized instructor. The course shall be documented by means of a
wri!.Len cxaminalion.

REFERENCES:

The cleaning methods and paraneters are based on lhe ddta cr)ntained in the tbllowing rct'erences:
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3) LIGO Procedure, LIGOCP; "Planned Approlch to Clelning and Cleaning Maintenance tbr
LIGO Projecf'

4) LIGO Procedure, CRTSM; "Clean Roonr Transporting, Storage and Maintenance Procedure"
5) LIGO Procedure, BDFl; "Positive Blower/Dryer/Filiration System (BDF) Installation and

Maintenance"
6) LICO Cleerning Procedure, CL4; "Cleaning ofBeam Tube Can Sections"
7) LIGO Procedurc, CRWA-l; "Clean Rooni Weir-ring Apparel 1bl Beam Tube Access During

Construct.ion and lnspecLion Activities"

4.0

8) LIGO Procedure, HMST3N; "Helium Mass Spectrometer
Valve, LNU Pun.rp and Blind Flange wirh RCA Asscmbly"

9) LIGO Procedure, INSTALLSEQ; "Beam Tube Can Section
10) LICO Approved Materials Listin_c for Construction Related
I 1) LIGO Weld Shelter Specification WSSPEC, Rev 0.
12) LIGO Clean Roon Specitication CRSPEC, Rev 0.

GENERAL:

Hood Test of Pump Ports wirh

installation Sequence"
Activities (Larer)

I ) Deleted.
2) Access End of Bean Tube al'Ler CLcan Room connecdon lbr removal and re-installation of end

cap.

Contaminat i rrn c lrn[r  o] .shall he achieved by a series oi techniques
are pcrlbmie d L0 a-ssr.nr
contrOlled environmcnL\.
activities listed below:

3 ) FirUp End o[ New Beam Tubc Module for connection to Existing/Installed Beam Tube
A.s.sembly.
Fit-Up End ol Existing Installed Beam Tube Assembly for connection to New Beam Tube
Module.

5) Maintenance and cleanin-s ol iit-up ecluipment, tooling, nnd cnclosurc surtaces.
6) BDF Connection at Vlcuum Prnrp Ptut Connection near Mid Station and Vacuun Pump Port

Cover Maintenance and Punrp lnstallation.
7) Final Bearn Tube Assembly Connection to Valve Assembly.

rall he achieved by a series oi techniques described in this section. These I
thaL thc uxprisurc ol lhe Beam Tubc innei surlaccs are limited tu detined,I
Beant Tubc internals are susccptiblc Lo cxposurc during the construction I

4 )
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5.0 EXECUTION:

Each activity associated with beam tube inner surt'ace expo.sure noted above has specitic steps tbr
decontamination crl Lube surfaces. Each incremenul step in the cleaning process is peribrmed to
decrease lhe risk of contamination durine the exDosure time.

5 . 1 Resident Particle, Moisture and Biologic Conuol: The following steps will be used tbr
contamination control prior to and during inner beanr tube sudace exposure. The surfaces
discussed bclow arc considered ex[erior beam tube suriaces unless noted by the term "inner

stufaces." The disrance of 4 tbot tiom rhe beao tube end, nozzle and/or exposed areas shall be
considered critical tbr removing residenl pr-rticles durin_q the construction process. Repairs or
other activides requLring inner sudace exposure is not considered within the conrents ol this
procedurc.

5, L l Inspect the current condiLion of the beam tube, vacuun port nozzle and their plotecdve covers.

5. L2 Immediatel], correct any noticeable leakage to prevent further contamination. When evidence of
l()osc or open covers, lcaka_ce in the tbrm of accumulation of debris near or around cover
c()nnection arca.s ()r lcaka-gc of mrristure at the bottom of a cover, t0llrrw thc sequence lisEd
below:
l) Return the tube to the clerning faciliry.
2) Deleted.
3) Clean tube per apploved cleanin_g pfocedure.
4) De)eted.

-5.1,3 When beam tuhc arc received on site, clean outside surtaces to reduce lhe risk oi contamination
ol' handlin_g beljuc and uxposure.

l) lnspect end ba_ss lbr _cood seal.
2) Watel wash areiis wittr lrrw pres,\ure tap water and approved mild deter_gent,
3) Hand dry areas by wipinu with approved towels.

5. 1.4 Deleted.
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5 . 1 . 5
5 . 1 . 6

5 . 1 . 7
5 .  1 . 8

* * * :F** * * * *+n

DO NOT APPLY INSECTICIDES
+{.*(*{. t<:t1. 'k***

Protect cleaned aleas by covering (bagging) lube ends wrth approvcd cr:vers.
Interior wa.lls c)f the weld shelter shall be wiped clean prior t(r the installation activity of the new
beam lube.
Control insect conramination by using high impact measures only(fly swatters).
Pre-cleaned the beafl tube end in a clean, controlled area within the weld shelter and protected
tiom the wearher.
I) Removing the temporary cover(bag) tiom the bean'l tube end.
2) Wipe drtwn end using a l:30 solution of Mirachen and water.
3) Wioc dr-rr.vn with a clcan, lint frec towel.

s . 1 . 9Final-clean the bcam tube end in a dust lree, controlled area within thc weld shelter.
1) Wipe down end usin-s a l:30 solution of Mirachem and water.
2) Wipe down with a clean, lint trce ttrwcl.

Airbome Piuticlc, Mcri.sture, and Biolo_qic Control: The tbllowing steps are used tbr air borne
connninatitln control prior to and during inner beam tube sult'ace expbsure. The facilities
di.scussed belolv iue areas whcre the bearn tube inner .sudaces are exposed to outside air or
Druvide outside make-un air Lo Lhe inner beam tube chambers.

5.2.1 Deleted.

5.2.2 The weld shelter tit-up roon conditioned using a HVAC unit with heating and cooling
capabilities. Air is fil@red usin_g disposable pre-tilters, disposable bag type illters and .3 micron
HEPA 100 tllters. The tlt-up room shall be pressurized above the ante rooms and the outside
ambienr to provide positive air tlow tiom the critical fit-up room, into the pre-cleaning ante room
and outside. The are:rs arclund the beam tube ends and the weld shelter rooms shall be sealed
using a serics of fabric covers ta.stened to the tubes by means of straps and.ior Velcro@ fasteners.
Thc arcas shall irc inspuctcd lirr inscet"s, birds, cLc. and all sightings climinated belbre exposing the
beam lubc inner surfac".

5 . 1
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5.2.3 The Clean Roonr is conditioned using a HVAC unit with heating and cooling capabilities. Air is
lilered using disposable pre-tilter.r, disposable bag type filters and .3 micron HEPA i00 filters.
The workin_s clcun uea shall be pressurized above the ante room, the change room and the
outside anrbient t0 provide positive air t-low trom the critical clean area, into the ante room,
change roonr and tinally thc outside. The beam tube is sealed to the clcan room using an intlauble
seal, The area around the be.ur tube where conrolled pre-cleaning is pertbrnred shall be sealed
using a fabdc cover fastened to the lube by means ol straps and/or Velcro@ tastBners. The areas
shall be inspected tbr insects, birds, etc. and all sightings will be eliminated betbre exposing the
beam tube inner sul1ace.

5.2.3.1 A Clean Room Ante Room(shelter) is attached to the clean room inl'latable seal end for pre-
cleaning the beam tLrbe betbre entry into the cLean room. The Ante Room consist of a shelter from
the weather to allow cle0ning oi the ourside bean tube surface and remove the protective plastic
h ilc.

5.2.:l Thc bcanr tubc is supplicd with conditioned make-up air which consists of a 75Octm tlow of dry,
filtcred air ai c{)nstant ternper0luru. This unit i.s at the B k.rwcr/Drycr/Filtcr(BDF Systent) and
located at the Inid strtions. lt has a redundant back-up system and operates durin-q beam tube
internal access activities.

5.2.5 The Beam Tube openings rn the Clean Roonr, Clean Roonr Ante Room, Weld Shelter Ante
Rooms and the weld Shelter Firup Room shall be covered during times where instauation
activities are not in progfcss Lo decrease the po-ssibility of contamination and decrease the amount
ol work involved in preparing the ro()ms for use.
Activity Check lisr^s shall bc maintained during the beam tube installation activities. This will
prcvent the omjssion ol'steps required to achicve a high confidence level in control and eliminate
the fi.sk ol unnecess,lr'y contamination. The tbllowin_g is a lisrrn_s and t.ables of control aciivides
required L() meet thc intent of this procedure.

I ) Deleted.
2) Table 5.3b, "Site Installation ofAccess End ofBeam Tube Assembly"
3) Table 5.3c, "Site Insullarion of FirUp End of Beam Tube Assembly"
4) Table 5.3d; "Site Cleanin-q of Existing, Installed End of Beam Tube Assembly''
5) Table 5.3e; "Cleaning of Insnllation Equipruent & Fit-up Tooling"
Listin-e; "Frame by frame description of the cleanin_s process detailing the specillc steps in both the
clcan rrronr and thr: wcld/test sheltcr."

-5.3

T A B L E  5 , 3 , a
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CoNTAMTNATToN CoNTRoL

Site Installation of Access End of Beam Tube Assembly

Step No Descr ip t ion Local io  n Process Materials

1

2

Wash Down Concrete Pad at In- lnstallation Area @
slallation Area. Clean Foom Annex

Deleted.

Pressurized Water Spray
System

Dry wipe Access Tube End
and End Cap. Wipe Dry

lvlove Clean Foom Ante Foom
Over  Tube Access  End & Sea l .

Move Clean Foom over Fnd of
TubeFemove End Cap and Inspecl
Tube Su rfaces.

Deleted

Afler Welding & Testing, Remove
Pufge Equipmenl and Complete
Final Inspection oi Inner Surlaces

When Testing is Complete,
Ins ta l l  End Cap and Cover
the Beam Tube with disposable
Plastic Bag.

lnstallation Area @
Clean Room.

lnstallation Area @
Clean Room.

L in t  Free  Wip ing  C lo th

Plastic Protective Bag

Pressurize sealClean Room

Clean Room Linl Free Wiping Cloth

Approved Plaslic
Cove(bag) and tape.

Clean Room
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TABLE

CoNTAMINATToN goNTRoL

Site Installation of Fit-Up End of Beam Tube Assemblv

St No.

'l

2

Descr ip t ion

Wash Down Concrele Pad at ln-
stallation Area.

Upon Delivery of Beam Tube to
S i te ,  Or ien t  Beam Tube and In -
stall on Fit-up Jack Slands.

Mov6 Beam Tube Fit 'Up End
into Weld Shelter Ante Room

Remove Plaslic Bag Cover and
discard. Inspect End Cap lor
Leaks.

1 :30  Mi rachem to  water  w ipe
Weld  Tube End
and End Cap. Wipe Dry

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

Mirachem & Waler Solution
F i t -up  Tube End
& End Cap.  Wipe Dry .

Remove End Cap & Fit 'Up Tube
End to  Ins ta l led  Pre 'C lean ed
Tube Eod.

Location

lnstallation Area @
Weld  She l te r

lnstallation Afea @
Weld  She l te r .

Weld Sheller Fit-up
Ante Room

Weld Shelter Fit-up
Anie Room

Weld  She l te r  F i t -up
Ante Room

Weld Shelter Fit.up-
Weld Floom.

Weld  She l le r  F i1 -up-
Weld Room.

Weld Shelter Fit-up-
Weld Room.

Process Materials

Pressurized Waler Spray
System

N/A

N/A

NiA

Mirachem & Waler Solution
Linl Free Wiping Cloth

Mirachem & Water Solulion
Lint Free Wiping Cloth

N/A
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TABLE 3 d

- Resroerur Pnnrcm/Morsrunr/Brolocrcnl -
CoNTAMINATIoN CoNTRoL

Si te  Cleaning of  Ex is t ing,  Insta l led End of  Beam Tube Assembly

Step No. Descript ion Locatlon Process Materials

1 Wash Down Concrete Pad at ln- lnstallation Area @ Pressurized Water Spray
stallation Area, Weld Shelter System

2 Move Weld Sheher Ante Foom Weld Shelter Fif up N/A
Over  end o l  Ex is t ing ,  Ins la l led  Ante  Room
Beam Tube End.

3 Femove Plastic Bag Cover and Weld Shelter Fit-up NiA
d iscard .  lnspec t  End Cap fo r  Ante  Room
LEAKS-

4 Solution wipe Access Tube End Weld Sheller Fit-up 1:30 ivlirachenvwaler &
and End Cap. Wipe Dry Ante Foom Lint Free Wiping Clolh

5 Move Weld Shelter over Existing, Weld Shelter Fit-up- N/A
Inslalled Fit-up end into Weld Weld Boom,
Shelte r FitupAVeld Foom.

6 Solution wipe Existing, Inslalled Weld Sheltef Fit-up' 1:30 Mirachen/water &
Tube End & End Cap. Wipe Dry. Weld Room. Lint Free Wiping Clolh

7 Remove End Cap & Fit-Up Exist' Weld Shelter Fil-up- N/A
ing, Installed Tube End to Pre- Weld Room.
Cleaned New Fit-Up End of New
Beam Tube.
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Cleanino of Installation Eouioment & Fit-up Tooling

N o .

'l

Descr iDt ion Locat ion Process Materials

Approved ContainersPrior to delivery ol the next
New Beam Tube,  a l l  d isposab le
materials shall be disposed of by
means oi collection conlainers
marke.d for recycling ancyor
re-c leanrng.

Prior to delivery 01 the next
New Beam Tube,  the  Weld  She l te r
In te rna l  sur faces  sha l l  be  Wiped
Dov/n with Solution and dry clo1h.

Prior to delivery of the nelit
New Beam Tube,  the  C lean Foom
Anle room shall be wiped down
wi th  So lu t ion  and w iped dry ,

Solution wipe Fit-Up Gear, Tools
and Hand l ing  Equ ipmenl .

Solution wipe Portable Jacking
and Temporary Suppon Stands.

Inspect, Fepair and/or Feplace
Door  Sea ls .  Hoods.  and Sk ins
used lor Weather Protection.

Installation Areas,
C lean Foom & Weld
Shelter.

Weld  She l te r 1 :30 lvliracherr/water &
Lint Free Wiping Cloth

1:30 Mirachern/waler &
Lint Free Wiping Cloth

1:30 L4irachen/water &
Linl Free Wiping Cloth

1:30 Mirachen/water &
Lint Free Wjping Cloth

Approved Repair Materials

Clean Soom Annex
Note: Clean Room

Weld  She l te r  F i t -up
& Anle Room

Installation Areas

Installation Areas,
Clean Room & Weld
She l te r

CoNTAMTNATToN goNTRoL

GO t6AA FEB e1



@
IDENTIFICATION

ccP-1

TITLE
C()NTAMINATION C0NTROL
FOR CONSTRUCTION ACTIVITIES
DURINC BEAM TUBE INSTALLATION

PRODUCT

LICO BEAM TUBE MODULES
CALIFORNIA INSTITUTE OF TECHNOLOCY

REFERENCE NO,
9302 t 2 SHT 10 OF 20
OFFICE REVISION

2
N/ADE 8Y

SDH
CHKD BY

KHF
IVADE BY

SDH
CHKD BY

SWP
DATE

'il25194
N ^ T t r

814194
DATE

ru09/9s
DATE

11110t95

STEP #1

STEP #2
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AEAM TUAE ENO

>l+|F:[Hii
CLEAN BOOM

PAOTECTIVE BAG
INSTALL€D IN 'HE
CLEAN FIOOM

WELOSHELTEF PUFIGE & TEST GAS
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PROTECTIVE BAG
INSTALLED

NECE IVING

1 1
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covEFt ooons
EOUIPMENT

STATUS
clE N ROOiI

OPPOST END
OF NEW TUBE @

CLEAN FOOM

PLEXIGLASS
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CLEAN ROOM
CLEAN ROOM ANNEX
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STEP #.I1

5CFEINEO
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CLEAN ROOM
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