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1.0 SCOPE:

This procedure outlines and defines the plan to limit contamination of the Beam Tube Module
inner surtaces during construction. The contamination of the Beam Tube inner surfaces is
considered to be of three major sources:

Iy Particle, e, dust, sand, process emissions (grinding dust, etc.})

2) Moisture, 1g:, rain, Snow, process emissions (Spray, solvenl excess, ele,)

3) Biologic, ie, insects, birds, varmints, etc.

The two possible means of contamination tor the above items are considered resident {existing on
component surfaces), and air-born {contaminants blown or flying onto component surfaces. This
procedure provides technigues and equipment to iimit exposure to each of these sources during
sile constuction and instatlation aclivities.

24 PERSONNEL:

2.1 Experienced personnel shall perform and supervise all cleaning in accordance with this planned
approach and the cleaning referenced in this plan.

2.2 Personnel entering the ingpection and cleaning room and/or the controlled area of the beam tube
access penelration during final assembly operations shall meet the conditions and clothing
requirements of LIGO Procedure, CRWA-1.- ’

2.3 Personnel shall participate in a (raining course in which this procedure and any referenced
procedure is presented by an authorized instructor. The course shall be documented by means of a
wrillen examination.

3.0 REFERENCES:

The cleaning methods and paramelers are based on the data contained in the following references:

1) Summary of concepts and Reference Design for a Laser Gravitational-Wave Observatory,
California Institute of Technology {Calle(,h) Feb 97 P
2) Project Safety Manual, LIGPSM. 1 B T T T
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3) LIGO Procedure, LIGOCP; "Planned Approach to Cleaning and Cleaning Maintenance for
LIGO Project”

4) LIGO Procedure, CRTSM; "Clean Room Transporting, Storage and Maintenance Procedure”

5} LIGO Procedure, BDFI1; “Positive Blower/Dryer/Filtration System (BDF) Installation and
Maintenance™

6) LIGO Cleaning Procedure, CL4; "Cleaning of Beam Tube Can Sections”

7} LIGO Procedure, CRWA-1; "Clean Room Wearing Apparel for Beam Tube Access During
Construction and [nspection Activities"

¥} LIGO Procedure, HMST3N; "Helium Mass Spectrometer Hood Test of Pump Ports with
Valve, LNz Pump and Blind Flange with RGA Assembly”

9) LIGO Procedure, INSTALLSEQ; "Beam Tube Can Section Installation Sequence"

10) LIGO Approved Materials Listing for Construction Related Activities {Later)

. - 11) LIGO Weld Shelter Specification WSSPEC, Rev 0.
12) LIGO Clean Room Specification CRSPEC, Rev 0.

44  GENERAL:

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

1) Deleted. |

2) Access End of Beam Tube after Clean Room connection for removal and re-installation of end
Cap.

3y Fi-Up End ol New Beam Tube Module for connection to Existng/Installed Beam Tube
Assembly.

4) Fi-Up End of Existing Installed Beam Tube Assembly for connection to New Beam Tube
Module.

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

6) BDF Connection at Vacuum Pump Port Connection near Mid Station and Vacuum Pump Port
Cover Maintenance and Pump Installation.

7) Final Beam Tube Assembly Connection to Valve Assembly.
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5.0 EXECUTION:

Each activity associated with beam tube inner surface exposure noted above has specific steps for
decontamination of tube surfaces. Each incremental step in the cleaning process is performed to
decrease the risk of contamination during the exposure time.

5.1 Resident Particle, Moisture and Biologic Control: The following steps will be used for
contamination control prior to and during inner beam tube surface exposure. The surfaces
discussed below are considered exterior beam tube surfaces unless noted by the term “inner
surfaces.” The distance of 4 foot from 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 requiring inner surface exposure is not considered within the contents of this

" procedure. ' '

3.1.1  Inspect the current condition of the beam tube, vacuum port nozzle and their protective covers.

5.1.2 Immediately correct any noticeable leakage to prevent further contamination. When evidence of
loose or open covers, leakage in the form of accumulation of debris near or around cover
connection areas or leakage of moisture at the bottom of a cover, follow the sequence listed
below:

1} Return the tube to the cleaning facility.

2} Deleted.

3) Clean tube per approved cleaning procedure.
4} Deleted,

5.1.3  When beam tube are recetved on site, clean outside surfaces to reduce the risk of contamination
of handling before and exposure.

1) Inspect end bags for good seal. l
2) Walter wash areas with low pressure tap water and approved mild detergent,

3) Hand dry areas by wiping with approved towels.

5.1.4 Deleted. |
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Protect cleaned areas by covering (bagging) tube ends with approved covers,

5.1.5

5.1.6 Interior walls of the weld shelter shall be wiped clean prior to the installation activity of the new
beam tube. -

5.1.7 Control insect contamination by using high impact measures only(tly swatters). I

5.1.8 Pre-cleaned the beam tube end in a clean, controlled area within the weld shelter and protected
from the weather.

I} Removing the temporary cover(bag) trom the beam tube end.
2} Wipe down end using a [:30 solution of Mirachem and water.
3} Wipe down with a clean, lint free towel.

5.1.9 Final-clean the beam tube end in a dust free, controlled area within the weld shelter,

1} Wipe down end using a 1:30 solution of Mirachem and waler.
2) Wipe down with a clean, lint free towel.

5.2 Airborne Particle, Moisture, and Biologic Control: The following steps are used for air borne
contamination control prior to and during inner beam tube surface exposure. The facilities
discussed betow are areas where the beam tube inner surfaces are exposed to outside air or
provide outside make-up air W the inner beam tube chambers.

5.2.1 Deleted, l

5.2.2 The weld shelter fit-up room conditioned using a HVAC unit with heating and cooling

capabilities. Air is filtered using disposable pre-tilters, disposable bag type filters and .3 micron
HEPA 100 filters. The fit-up room shall be pressurized above the ante rooms and the outside|
ambient to provide positive air flow from the critical fit-up room, into the pre-cleaning ante room
and outside, The areas around the beam tube ends and the weld shelter rooms shall be sealed
using a series of fabric covers fasiened to the tubes by means of straps and/or Velcro® fasteners.
The arcas shall be inspected for insects, birds, cte. and all sightings eliminated before exposing the
beam tube inner surface.
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5.2.3  The Clean Room is conditioned using a HVAC unit with heating and cooling capabilities. Air is

filtered using disposable pre-filters, disposable bag type filters and .3 micron HEPA 100 filters.

The working cleéan area shall be pressurized above the ante room, the change room and the

outside ambient Lo provide positive air flow from the critical clean area, into the ante room,

change room and tinally the outside. The beam tube i$ sealed Lo the clean room using an inflatable

seal. The area around the beam tube where controlled pre-cleaning is performed shall be sealed

| using a fabric cover fastened to the tube by means of straps and/or Velcro® fasteners. The areas

shall be inspected for insects, birds, etc. and all sightings will be eliminated before exposing the
beam tube inner surface.

5.2.3.1 A Clean Room Ante Room(shelter) is attached to the clean room inflatable seal end for pre-

cleaning the beam tube before entry into the clean room. The Ante Room consist of a shelter from

the weather to allow cleaning of the outside beam tube surface and remove the protective plastic

bag.

. 5.2.4  The beam tube is supplied with conditioned make-up air which consists of a 750cfm flow of dry,
filtered air at constant temperature. This unit 18 at the Blowew/Dryer/Filler(BDF System) and
located at the mid stations. 1t has a redundant back-up system and operales during beam tube
internal access activities. :

5.2.5 The Beam Tube openings in the Clean Room, Clean Room Ante Room, Weld Shelter Ante
Rooms and the Weld Shelter Fit-up Room shall be covered during times where installation
activities are nol in progress to decrease the possibility of contamination and decrease the amount
of work involved in preparing the rooms for use.

5.3 Actvity Check lists shall be maintained during the beam tube installation activities. This will
prevent the omission of steps required to achieve a high confidence level in control and eliminate
the risk of unnecessary contamination. The following is a listing and tables of control aciivities
required Lo meet the intent of this procedure.

1) Deleted,
2) Table 5.3b, "Site Installation of Access End of Beam Tube Assembly"
3) Table 5.3¢, "Site Installation of Fit-Up End of Beam Tube Assembly"
4} Table 5.3d, "Site Cleaning of Existing, Installed End of Beam Tube Assembly"”
5) Table 5.3¢; "Cleaning of Installation Equipment & Fit-up Tooling"
5.4 Listing; "Frame by trame description of the cleaning process detailing the specific steps in both the
clean room and the weld/test shelter.”

. TABLE 5.3.a Deleted.
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TABLE 5.3b

- RESIDENT PARTICLE/MOISTURE/BIOLOGICAL -

CONTAMINATION CONTROL

Site Installation of Access End of Beam Tube Assembly

Step No. Description Location Process Materials

i Wash Down Concrete Pad at In-  Installation Area @ Prassurized Water Spray
stallation Area. Clean Room Annex Systam

2 Deleted.

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

4 Move Clean Room Ante Room Installation Area @ Plastic Protective Bag
Over Tube Access End & Seal. Clean Room.

5 Mave Clean Room over End of Clean Room Pressurize seal
TubeRemove End Cap and Inspect
Tube Surfaces.

6 Deleted

7 After Welding & Testing, Remaove Clean Room Lint Free Wiping Cloth
Purge Equipment and Complets
Final Inspection of Inner Surtaces

8 When Testing is Complete, Clean Room Approved Plastic

Install End Cap and Cover
the Beam Tube with disposable
Plastic Bag.

Cover(bag) and tapa.
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TABLE 5.3cC

- RESIDENT PARTICLE/MOISTURE/BIOLOGICAL -

CONTAMINATION CONTROL

Site Instailation of Fit-Up End of Beam Tube Assembiy

Step No. Description Location Process Materials

1 Wash Down Conerete Pad at In-  {nstaliation Area @ Pressurized Water Spray
stallation Area. Weld Shelter Systemn

2 Upon Delivery of Beam Tube to  Installation Area @ N/A
Site, Orient Beam Tube and In- Weld Shelter.
stall an Fit-up Jack Stands,

3 Move Beam Tube Fit-Up End Weld Shelter Fit-up N/A
into Weld Shelter Ante Room Ante Room

4 Remove Plastic Bag Cover and Weld Shelter Fit-up N/A
discard. Inspect End Cap for Ante Room
Leaks.

5 130 Mirachem to water wipe Weld Shelter Fit-up Mirachem & Water Solution
Weld Tube End Ante Roem Lint Free Wiping Cloth
and End Cap. Wipe Dry

6 Move Beam Tube Fit-Up End Weid Shelter Fit-up- N/A
into Weld Shelter Fit-up Room Weld Room.

7 Mirachem & Water Solution Weld Sheiter Fit-up- Mirachem & Water Solution
Fit-up Tube End Weld Reom. Lint Free Wiping Cloth
& End Cap. Wipe Dry.

8 Remove End Cap & Fit-Up Tube  Weld Shelter Fit-up- N/A
End to Installed Pre-Cleaned Weld Room.
Tube End.
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TABLE 5.3d

- RESIDENT PARTICLE/MOISTURE/BIOLOGICAL -

CONTAMINATION CONTROL

Site Cleaning of Existing, Installed End of Beam Tube Assembly

Step No. Description Location Process Materials
1 Wash Down Concrete Pad at In-  Instaflation Area @ Pressurized Water Spray
stallation Area. Weld Sheiter Systemn
2 Mave Weld Shelter Ante Room Weld Shelter Fit-up /A
Over end of Existing, Installed Ante Hoom
Beam Tube End.
3 Remove Plastic Bag Cover and Weld Shelter Fit-up MN/A
discard. Inspect End Cap for Ante Hoom
Leaks.
4 Solution wipe Access Tube End  Weld Shelter Fit-up 1:30 Mirachem/water &
and End Cap. Wipe Dry Ante Room Lint Free Wiping Cloth
5 Mave Weld Shelter over Existing, Weld Sheiter Fit-up- N/A
Installed Fit-up end into Weld Weld Room,
Shelter Fit-up/Weld Room.
8 Solution wipe Existing, Instailled  Weld Shelter Fit-up- 1:30 Mirachem/water &
Tube End & End Cap. Wipe Dry.  Weld Room. Lint Free Wiping Cloth
7 Remove End Cap & Fit-Up Exist- Woeld Shelter Fit-up- N/A

ing, Installed Tube End to Pre-
Cleaned New Fit-Up End of New
Beam Tube,

Weld Room.
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TABLE 5.3e

- RESIDENT PARTICLE/MOISTURE/BIOLOGICAL -

CONTAMINATION CONTROL

Cleaning of Installation Equipment & Fit-up Tooling

Step No. Description Location Process Materizls

i Pricr to delivery of the next Instailation Areas, Approved Containers
New Beam Tube, all disposable Clean Room & Weld
materials shalt be disposed of by Shelter.
means of collecticn containers
marked for recycling andfor
re-cleaning.

2 Pricr to delivery of the next Weld Shelter 1:30 Mirachermv/water &
New Beam Tube, the Weld Shelter Lint Free Wiping Cloth
Internal surfaces shall be Wiped
Down with Solution and dry cloth.

3 Priar to delivery of the next Clean Reom Annex 1:30 Mirachem/water &
New Beam Tube, the Clean Room Note: Clean Room Lint Free Wiping Cloth
Ante room shall be wiped dewn
with Soluticn and wiped dry,

4 Solution wipe Fit-Up Gear, Tools  Weld Shelter Fit-up 1:30 Miracherm/water &
and Handling Equipment. & Ante Rocom Lint Free Wiping Cloth

5 Solution wipe Portable Jacking Installation Areas 1:30 Mirachem/water &
and Tempaorary Support Stands. Lint Free Wiping Cloth

B Inspect, Repair and/or Replace Installation Areas, Appraved Repair Materials

Door Seals, Hoods, and Skirts
used for Weather Protection.

Clean Rocm & Weld

Shelter
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STEP #1

STEP #1 -PREPHRE FOR NEIW BERM YUBE INSTALLATION

EXHAUST FAN

BEAM TUBE

EQUIPMENT STATUS COMPOMNENT STATUS | COMPONENT STATUS
WELD $HELTER EXISTINGANSTALLED
MAINTENANCE BEAM TUBE END BEAM TUSE END
ALL INSIDE SURFACES OF | BEAMTUBE END CAPISIN T NEW BEAM TURE READY TO
THE WELD SHELTER WIPED | PLACE AND SEALED. TRANSPORT TG
DOWN. INSTALLATION SITE.

CLEAN & INSPECT ALL
FABRIGC GOVERS AND
CURTIANS ANO REPAR AS
REGURED.

GLEAN FIT-UP GEAR AND
TOOLS WATH SOLVENT WiZ £
AND DAY WITH LINT FREE
CLOTH

[DELETED

DELETED

AR MOYING EQUIPKENT 15

A DISPOSABLE PLASTIC
BAG |5 COVERING THE
BEAM TUBE SURFAGES
HEAR THE END.

EXSTING BEAM TUBE IS
WOUNTED O TEMPORAAY
SUPFOART FRAME.

EXSTINGINGTALLED BEAM
TUBE WITH BAG GOVER
INSTALLED OVEA END

ALL INSPECTIOMS
PERFCRMED AND ENO
CAPS ANE INSTALLED ANOD
GOVERED WiTH
DESPOSABLE BAGS.

\

B
INNER FaBAIG DCOR i

PROTECTIVE
.. SKIRT
Typ Both Sides]  EXISTINGANSTALLED

/ BEAM TUBE END

ENDOF EXISTING ANSTALL-
ED BEAM TUSE TO THE
ANTE ROOM.

WELD SHELTER AIR MOVIRG
COWPMENT 1S OH ARD
PURGING FIT-UP ROOM
WITH CLEAN, COMNDITIONED
NAL

AEMOVE EXTEAION DOOR
CURTIAN ON EXISTING
BEAM TUBE SIDE AkD
BTORE.

PLACE ANQ SEALED,

CLOSE ENG OF WELD
BHELTER AMO GINCH
PROTECTIVE SKIRT ARDUMD
BEAM TUBE,

EXISTING BEAM TUBE END
BAG {8 AEMOVED AND:
DISCAADED INTO WASTE
CONTMMNER

WIPE SURFACES WITH MILD
DETERGENT SCLUTION OF
120 MPAACHE M 300 ANG
WATER, WATER FINSE ANG
DY WITH UNT FREE CLOTH
STORE CONTAMMATED
WIPNG CLOTHS: IN MARKED
CONTAINERS FOR SALVAGE.

INSTALLATION SIVE.

ALLINSPECTICNS
PERFORMED AN EMD GAPS
ARE INSTALLER AND
GOVEREQ WITH DISPOS ABLE
HAGS.

ON AND PUAGING FIT-UP aﬂ“&%ﬁfan feou (T¥P 4 LOCATKING} ]
HOOM _WITH ~ GLEAN, ANGLE TRACK FOR
T e WELD/TEST SHELTER &
DOOR  CURTH
FLACE AND FASTENEQ T CLEAN ROCOM
HELTER FRAMNG
Y
PROTECT!VE BAG
INSTALLED !N THE
T CLEAN ROOM
FIT-UP RING WELDING PURGE & TEST GAS
4GEAR  WELDSHELTEA TeeP Bottles & Rack
7 - -
EQUIPKENT STATUS COMPONENT STATUS : COMPONENT STATUS
WELD SHELTER EXISTING/INSTALLED New
MAINTENANCE BEAM TUBE END BEAM TURE END
MOVE WELD SHELTER OVER | BEAM TUBE ENDGAP IS 1N | BEAM TP“.F:T“TED"“Y o

WELD SHELTER
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STEP #3

XX - | —
ESISTING/ IMSTALLED BEAM TURE END
EQUIPMENT STATUS | COMPGNENT STATUS | COMPOMENT STATUS

WELD SHELTER EXISTING/NSTALLED HEW

MAINTENANCE BEAM TUSE END BEAM TI/BE END
MOVE WELD $HELTER OVER | BEAM TUBE ENOCAP IS N § BEAM TUBE READY TO
END OF PLACE AMD SEALED. TAAMSPORT TO
EXISTINGINSTALLED BEAM INSTALLATION SITE.

TUBE YO THE FIT-LP ROCM.
NATE THAT PROTECTIVE
SEIAT WLl COLLAPSE AS
REQUIRELD.

SEAL EXSTHGANSTALLED
TLLE £ND LUSING CURTIAN
AND VELCAOD FASTENERS.

WELD SHELTER AIR
MOVIHG ECARPMENT 18 OH
AND PURGING FIT-UR BOOM
WITH CLEAN, CONTMTHONED
AR

PERFCORM A FINAL 1:18
MIAACHEM S1oWATER WIRE
GF BUAFAGES, WATER
RINSE AND OAY WITH LINT
FREE GLOTH. STCRE
TONTAMNATED WIPING
{LOTHS CGUTSIDE FIT-LP
POOH TN MAFKED
CONTAINERS FGA SALVAGE,

AL INSPECTIONS
PEAFORMEQ AND END CAPS
ARE INSTALLED ANO
COVERED WITH DISPOSABLE
BAGS,

JACKING DOLLY

WITH

SADDLE

BEAM TUBE

ST
SN
&
0
&
55
&
&
&
&
&
&
&

WELD SHELTER

STEP #4

STEP #4 -AIG BMO PLACE NELY BEAM TUBE

EQUIPMENT STATUS
WELD SHELTER
MAINTENANCE

COMFONENT STATUS
EXISTING/NSTALLED  ©

BEAM TUBE ENG

COMPONENT STATUS
HEW i
BEAM TUBE ENO

WELD SHELTER AR MOWING
EOUIPMENT IS ON AND
PURGING FIT-UF ROOM
WATH CLEAN, CONCITIONED
AR

BEAM TUBE ENG CAP 1S 1N
PLACE AMD SEALED,

FHG AHO PLACE NEW BEAM
TUBE DN JACKING DCLUES

AlL INSPECTIORS
PERFOAMED AND EMD CAPS
ARE RSTALLED ANC
COVERED Y/TH DISPOSABLE
BAGS,

NEW BEAM TUBE

PROTECTIVE BAG
INSTALLED DURING
AECEVING INSPECTICON

WELD
SHELTER
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STEP #5

ey
rase
AND PRE-CLEAN ¥
& WAZLRM
EQLIPMENT STATUS COMPOMENT STATUS | COMPOMENT STATUS
WELD SHELTER EXISTIMGANSTALLED
MAINTEMAMCE BEAM TUBE END BEAM TUBE ENG
WELD SHELTER AIR BEAM TUGE END CAP IS 1N | MOVE HEW BEAM TUBE,
MOVING EQUIPMENT 1S OM PLACE AND SEALED. LBING JACKING DO{LIES,
AND PUAGING FITAUP BOOM INTO WELD SHELTER ANTE
WATH CLEAN, CONDITIONED ROCOM FOR CLEANING.
CLOSE END OF WELD
SHELTER AND CINCH
PROTECTIVE 3KIRT ARDLRD
BEAMTLOE,
FEMOVE PLASTIC BAG FROM

END AND DISCARD. 1:30
ISAACHE M SGSAVATER WIRE
SURFACES, WATEF RINSE
AND DRY WITH UNT FREE
CLOTH, STOARE
CONTAMINATED WIPING
CLOTHS IN MARKED
CONTAINERS FOR SALVAGE,

BEAM TUBE END CAP IS IN
PLACE AND SEALED.

WELD SHELTER

TEP #6

SHELTER EIT-UP ROGM

EQUIPMENT STATUS
WELD SHELTER
K AINTEMANCE

COMPONENT STATUS
EXISTING/MSTALLED
BEAM TUBE END

COMPORENT STATUS
BEAM TUSE END

WELD SHELTER AIR
LOWING ECUAPMENT 18 ON
AND PURGING FITLP BOOM
WITH CLEAN, CONQITIONED

PLACE AND SEALED.

BEAM TUBE END GAPIS IN

MOVE MEW BEAM TUBE,
USIMG JACKIHE DL 3
INTOQ WEL D SHELTER SIT-LP
FCOM FOT CLEANING.

FiNAL 130
MIAACHEMWATER WIPE
SURFACES, WATER FINSE
ARD DRY WITH LINT FREE
CLOTH. STORE
CONTAMINATED WIFING
CLOTHS N MARKED
CONTAINEAS FOR SALVAGE,

BEAM TUBE ENO CAP IS N
PLACE AMD SEALED.

SEAL NEWLY INSTALLED
TUBE END URIHG CURTIAR
ANG VELCAC® FASTENERS.

WELD
SHELTER

12
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IDENTIFICATION

CCP-1

TITLE REFERENCE NO.
. CONTAMINATION CONTROL 930212 SHT 13 OF _20
FOR CONSTRUCTION ACTIVITIES OFFICE REVISION
DURING BEAM TUBE INSTALLATION 2
PRODUCT MADE BY | CHKD BY | MADE BY | CHKD BY
LIGO BEAM TUBE MODULES SDH KHF SDH Swp

i CALIFORNIA INSTITUTE OF TECHNOLOGY DATE DATE DATE DATE
| 2/25/94 | &/4/94 | 11/09/95 | 11/10/95

STEP #7

AND REMOUE ENG CAPS
EQUIPMENT STATUS COMPONENT STATUS ! COMPOHENT STATUS
WELD SHELTER EXISTINGANSTALLED

MAIMTENAMCE BEAM TUBE END . BEAM TUBE END

:%Ugwtgmsoﬂfbgﬂ REMOVE AND STORE BEAM | REMOVE AND STORE BEAM
H cap.

TQ LW AR SETTING | UOT EMDOAR J e Enn

DURING FIT-tJP  AND H

WELDING PROCESS.

LOCK WELD EHELTER
FIT-UF ROUM DOOR TO
MBCOURAGE  AGCESS
OURING FIT AP ACTIATY.

STEP #8

WELD SHELTER

SIEP #8 -F1Y-UP NEW BESM TUBE EN T0

ERLSOANG/INSIRILED BEAM TUBE ENO
EQUIPMENT STATUS | COMPONENT STATUS { COMPONENT STATUS
WELD SHELTER EXISTINGANSTAILED
MABTENANCE BEAM TUSE END BEAM TUBE EMD

WELD SHELTER AIR MOVING!BEAM TUBE PLUG (8 MOVE NEW BEAM TUBE INTO
EQUIFMENT  SET TO 'LOWINPLACE AT A DISTANCE FOSITION AND FiT U8 TO

MA* SETTING DUAING FIT-UP| UP-STREAM CF OPEMNG. EXITNGANSTALLED BEAM
AND WELDING PROGESS. - TUBE END.

X OS
LOGCK WELD SHELTER FITUP ?gm‘?&gﬁ?ﬂmq
ROCM  ODOR  TO AS REGRIRED.
DISCOURAGE  ACCESS
DURIMG FIT-UP ASTIVITY.

JACKING DOLLY

SHELTER

13
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IDENTIFICATION

CCPA1

REFERENCE NO.
CONTAMINATION CONTROL 930212 SHT 14 OF 20
FOR CONSTRUCTION ACTIVITIES OFFICE REVISION
DURING BEAM TUBE INSTALLATION 2

PRODUCT MADE BY | CHKD BY | MADE BY
LIGO BEAM TUBE MODULES SDH KHF SDH

CALIFORNIA INSTITUTE OF TECHNOLOGY DATE DATE DATE
7/25/94 | 8/4/94 | 11/09/95

TITLE

CHKD BY
SWP
DATE

11/10/95

STEP #9

STEP #2 -INSTALL FPT-UP FIHTUAF AMD PURGE PAM AT

WELD OENT
EQUIPMENT STATUS | COMPOMNENT STATUS | COMPONENT STATUS
WELD SHELTER EXISTING/INSTALLED
MAINTENANCE BEAM TUBE END BEAM TUBE END

WELD SHELTER AR MOVING! push BEAM TUBE PLUG A
EQUIPMENT  SET TO LOW! DISTANCE OF 12  UP-
A" SETTING DURING FIT-UP! STREAM CGF OPENING,

AND WELDING PROCESS,

INSTALLFIT-UP FIXTURE
AND ALIGN SEAM FOR
WELDING

i DELETED

LOCK WELD SHELTER
FiT-UP ROOM DOCA TO
DISCOUAAGE AGCESS
DURING FIT-UP ACTIATY,

STEP #10

WELD
SHELTER

INFLATABLE SEAL
ASSEMBLY

TUBE PLEXIGLASS
DOOR WITH SEALS

CLEAN ROCM

CLEAN RCOM ANNEX
(EXTERICR ANTE ROOM)

SEAL PLUG
SCREENED INSERTION INTQ CLEAN ADQM
COVER DCCORS
EQUIPMENT i COMPOMENT STATUS OPPDSIT END
STATUS i BMISTNGINSTALLED | OF NEW TUBE @
CLEAN ROOM |  DBEAMTUBEEND CLEAN AOOM
B TURE EWD CAP AT I NEW BEAM TUBE TR BN | oo
GUEANROOMEMDOF BEAM |15 SECURED TO ExisTInG| pEOVEFLASROBAG
TUBE IS STILL IN PLACE. Em;;ue MOBULE wiTH] Jr o8 OF PLASTIC
MOVE CLEAN ROOM ANTE PRE GLEAN BEAMTUBE
oo IWELD SHELTER AR MOVING
o oven BEAMTLEE {EQLAPMENT SET TO "LOwj EXTRIOR SURFACES
. 1 AR SETTING DURING FITup| USIHG A 1:30 SOLUTION
CLOSE END OF CLEAN RM 1 AND WELDWG PROCESS, amewﬂugog:ﬁE
ANTE FIOGIM AN CINGH i ottty
PROTEGTIVE SKWTF AROUND | HQ WELDING |5 TAKING
BEAMTUBE, i ALTHIS TIME, RELEASE CLEAN ROCM
H INFLATABLE SEAL AND
ILOCK WELD SHELTER | FEMGNVE EXTERIDR PLUG
5 . {FIT-UP ROOM DOOR TO
\ i iDISCOURAGE ACGESS
\ i E()(miFIT-IJF ACTIVITY.

Prnled in USA
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IDENTIFICATION

CCP-1

TITLE REFERENCE NO.

CONTAMINATION CONTROL 930212 SHT _15 OF 20
FOR CONSTRUCTION ACTIVITIES OFFICE REVISION
DURING BEAM TUBE INSTALLATION 2
PRODUCT MADE BY | CHKD BY | MADE BY
LIGO BEAM TUBE MODULES SDH KHF SDH
CALIFORNIA INSTITUTE OF TECHNOLOGY DATE DATE DATE
7/25/94 | 8/4/94 | 11/09/95

CHKD BY
SWP
DATE

11/10/95

STEP #11

INFLATABLE SEAL

ASSEMBLY STORED SEAL PLUG

CLEAN ROOM

CLEAN ROOM ANNEX
(EXTERICR ANTE ROOM)

STEP #11 -INSERTION DF BERM TUBE NI
SEREENED :‘ INTB CLEAN ROOM
COVER DOORS EQUIPMENT | COMPOMENTSTATUS | OQPPOSIT END
STATUS OF NEW TUBE @
CLEAN ROOM BEAM TUBE ErO CLEAN RCOM
MOVE CLE AN ROOM OVER BEAM TUBE PLUGS ARE PREMOVE THE NEW BEAM
: BEAM TUBE END WPLACE AT ADISTANCE TUSE PLUG ARD STORE.
R ARLE UPSTREAR OF OPENING.
~ SEAL TEST At CF BEAM TUBE
WELD SHELTER AR NCVING | PER CONFINED SPAGE
OPEH PLEXIGLASS SEAL EQUIPMENT SET TO 1LOW | REQUIEMENTS AMD
D e et e ety [AIR™ SETTING DURING | COMPLETE AL CHECK
ANDINSPEGT FOR INSECTS.  {FiT.up” AND  WELDING | 1STS 8EFORE ENTERNG
DUSTOR DEORIS WHICH PROCESS BEAM TUBE
WAV HAVE ENTERED WITH - o L P AM TLBE AN
AM .
THE BEAM TUBE. WELD  SHELTEA FIT-UP| 1us7ail INFCATABLE PURGE
‘OPEM THE SCREEN COVER ADOM OOOR LOGKED TO| DAM ANDINFLATE DAM
DOCRS ANG REMOVE ANY OISCGURAGE  ACCESS)
TUBE PLEXIGLASS - Eﬁg&mm‘;‘f&m CUENG FIT-UR ACTIVITY, SCAEEN COVER DOORS
H. MAIN CLOS: T
DOOR WITH SEALS DRY LINT-FREE CLOTH, i e
TLEE |S OPEN TO CLEAN
OO,

STEP #12

EQUIPMENT STATUS COMPOMENT STATUS | COMPOMENT STATUS
WELD SHELYER EXISTING/INSTALLED | NEW
MAINTENANCE BEAM TUBE ENO BEAM TUBE END
WELD SHELTER AR MOVING | BEAM TUBE PLUG IS } AFTER PURIGE DAM
ECUIPMENT SET 70O 'LOW INPLACE AT ADISTANGE ' INSTALLFD AND INFLATED,
AR SETTING OURMNG FTAP | UPSTREAMOFPURGE | PRESSUREIZE WITH
AND WEUHNG PROGESS. oA : APFRACYED DOVER GAS.
i TACK WELD BEAM TUBES
LOCK WELD SHELTER FITLP i TOGETHER FOR AUTOMATIC
ROOM  DOOR  Ta | WELDING PER APPROVED
DISCOURAGE ACCESS 1 PAGCEDURE.
DURING FIT-LP ACTIVITY,

WELD
SHELTER

Fnnted in USA
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IDENTIFICATION

CCP-1

TITLE REFERENCE NO.
CONTAMINATION CONTROL 930212 SHT _16 OF _20
FOR CONSTRUCTION ACTIVITIES OFFICE REVISION
DURING BEAM TUBE INSTALLATION 2

PRODUGT MADE BY | CHKD BY | MADE BY | CHKD BY
LIGO BEAM TUBE MODULES SDH KHF SDH SwP
CALIFORNIA INSTITUTE OF TECHNOLOGY DATE DATE DATE DATE

7/25/94 8/4/94 | 11/09/95 | 11/10/95

STEP #13

AUTOMATLC (UF1DER
EQUIPMENT STATUS COMPOGMENT STATUS | COMPONENT STATUS

WELD SHELTER EXISTINGANST ALLED NEW

MAINTEMANCGE HEAM TUBE ENG BEAM TUBE EMD
WELD SHELTER AIR MOVING | DFAMTUBE PLLG 1S AFTER PURGE DAM
EQUIPMENT SET TO "LOW | INPLAGE AT A DISTAMGE IHSTALLED AHO INFLATED,
MR" SETTING DURING FIT-UP | WP-STREAMOF PURGE 0AM | PRESSUREIZE WITH
ARG WELNNG PROCESE. APPROVED COVER GAS.

TALK WELDING COMPLETE.

LOGK WELD SHELTER FIT.LP TACK WELDWG COMELETE,
BCOM DOCA FROMW INSIgE [ PEMOVE FIT-UP RING AND FEMOVE FIT-UP RING AND
TO DISGOURAGE AGCESS | STORE GHWALL MGUNT. STORE GH WALL WCUNT.

QURING FIT & WELD
ACTIVITY.

INSTALL ALITOMATIC HSTALL AUTOMATIC
WELDER TRACK AND HEAD. WELDER TRAGK AND HEAD.

WELD
SHELTER

STEP #14

STEP #14 ~LUFLD BERM TURE JOINT

EQUIPMENT STATUS COMPONENT STATUS COMPCGNENT STATUS
WELD SHELTER EXSTINGANSTALLEG NEW
MAINTENANCE BEAM TURE END BEAM TURE END
WELD SHELTER AIR MOVING | 5EAM TUBE FLUGIS CONTINUE PURGE WATH
EQUIFMENT SET TO *LoW | INPLAGE AT ADISTARCE APPROVED COVER GAS.
N SETTING DURING FITUP | UPSTREAM GF PURGE DAM | 00 o1 i i
AN{ WELDING PROCESS. COMPLETE WELDING OPERATION AN VISUAL
OPERATION AND VISUAL WSPECT WELD.
INSPECT WELD.
LOGK WELD SHELTER ATLP .
REOW

16
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IDENTIFICATION

CCP-1

TITLE

PRODUCT

CONTAMINATION CONTROL
FOR CONSTRUCTION ACTIVITIES
DURING BEAM TUBE INSTALLATION

LIGO BEAM TUBE MODULES
CALIFORNIA INSTITUTE OF TECHNOLOGY

REFERENCE NQ.
930212

SHT _17 OF _20

OFFICE

REVISION

2

MADE BY
SDH

CHKD BY
KHF

MADE BY
SDH

CHKD BY
SWP

DATE
7/25/94

DATE
8/4/94

DATE
11/09/95

DATE
11/10/95

STEP #15

S1E

EQUIPMENT STATUS
WELD SHELTER
MAINTEMANCE

COMPONENT 5TATUS
EXISYINGANSTALLED
BEAM TUBE END

LELDING EOYIPMENT FROM TURE ASSEMBLY

COMPONENF STATUS
BEAM TUBE £HD

WELD SHELTER AR, MCVING
ECQUIPMENT EET TO "LOW
AR SETTING DURING FIT-UP
ANDWELQNYG PROCESS,

\ UNLCCK WELD SHELTER
| FIT.UP ROOM DOGR AFTER
WELDING ACTIVITY.

BEAM TUBE PLUG 18
BPLACE AT A DISTANCE
LP-STREAM GF PURGE DAM

REMOVE WELDING
EQUIPMENT AND SECLRE I
PROPER STORAGE AREA.

SHUT DOWH FURGE COVER
GAS AFTER NSPECTION,

REMOVE WELDING
ECHIP MENT AND STORE.

SHUT DOWM PURGE COVER
GAS AFTER IMSPEGTION.

REMOVE PUAGE FROM
INNER SURFAGES AND
MEPECT WELD SEAM

WELD
SHELTER

STEP #16

EQUIPHENT STATUS
WELD SHELTER
MAINTENANCE

EOR TESTING

COMPONENT STATUS
EXISTHGANSTALLED
BEAM TUBE END

STEE #16 -CLEAM WFLD JOINT ARER AND PREPARE

COMPORENT STATUS

ME'
HEAM TUBE EMD

EQUIPMERT SET 1o
"NORMAL AIR™ SETTING
DURING TESTING ACTIVITY.

WELD SHELTER AIR WIOYING |

BEAM TUBE FLUG 18
NPLAGE AT A LS TANCE
LP-STREAN OF PURGE DAM

EVACUATE PURAGE ARE A
AND PRCSSURLE WITH
APPAOVED TEST GAS.

WPE AREAS WHERE TEST
EQUIPLENT SEATS ON THE
BEAM TUBE SURF ACES WITH
CLEAR UNT £REE CLOTHS,

AEANSTALL PUAGE AUNG ON
INSIDE OF SEAM TUBE.

PRESSURZE WITH
APPROVED TEST CAS.

USING sILD DETERGENT
SOLUTION OF 1230
MAACHE M S35/ ATER,
WATER RINSE ANG WIPE
DNTY ARE AS WHERE TEST
EOQUIPMENT SEATS OH THE
BEAM YUBE EXTERIGR
SLFFACES,

WELD
SHELTER

Punted in USA
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IDENTIFICATION

CCP-1

TITLE

CONTAMINATION CONTROL
FOR CONSTRUCTION ACTIVITIES

DURING BEAM TUBE INSTALLATION
PRODUCT

LIGO BEAM TUBE MODULES

CALIFORNIA INSTITUTE OF TECHNOLOGY

REFERENCE NO.
830212

SHT_18 OF _20

OFFICE

REVISION

2

MADE 8Y
SDH

CHKD BY
KHF

MADE BY
SDH

CHKD BY
SWP

DATE
7/25/94

DATE
8/4/94

DATE
11/09/95

DATE
11/10/95

STEP #17
21k

STEP #17 -1EAK TEST BF AM YURE IUEI D JOINT

EQUIPHENT STATUS
WELD SHELTERA
MANTENANCE

COMPONENT STATUS
EXISTINGANSTALLED
BEAM TUBE ENG

COMPOMENT STATUS
NEW
BEAM TUBE END

WELD SHELTER AIR WMOYING
EQUIPMENT BET Y&
“NORMAL AIR™ SETTING
CURING TEST ACTMTY,

WRAR AN BAG BEAM TUBE
END GAPS AND HEWOVE
FROM THE WELD SHELTER

BEAM TURE PLUG IS
INPLACE AT A DISTANCE.
LP-STREAM GF PURGE OAM

SET-UP TEST EQUIPMENT
AHLD MASE SPECTROMETER

CONTINUE PURGE YATH
APPAGYED TEAT GAS.

PERFORAM MAS SPEC TEST
PER THE APPROVED
PRCCEDURE,

SET4R TEST EQUIPMENT
AMO MASS SPECTROMETER.

COHTIHUE PUAGE WITH
APPROVED TEST GAS.

PERFOPM MAS SPEC TEST
PER THE APPROVED
PRCGEDURE.

PERFORM REFARS AND
FINAL SUAFACE
INSPECTIONS TO ACHIEVE A
SUCCESSFUL TEST PESIAT.

WELD
SHELTER

TEP #18

SIEP #18 .-PREPARE 10 MOUE WELD SHELTER

EQUPMENT STATUS COMPOMENT STATUS COMPONENT STATUS
WELD SHELTER EXISTIHGAMSTALLED w
MANTENANCE BEAM TUBE END BEAM TUBE END
SHUT DOWN HVAG UNIT. BEAM TUBE FLUG IS - HEMOVE INNER BOOT FROM

DISCONNELT ALL
ELEGTRICAL FLUGS AKO
COIL CADLE, STORE AT
PROPER LOTATIONS,

LEWGTHEW TRACK TO
ACCOMMODATE HOVING
GLEAN ROOM FORWARD
(AN ESTIMATED 80° FROM
ITS PRESENT

RELEASE BRAKES AND
PREPARE TO MOVE WELD
SHELTEA BEYOND END OF
NEWLY INSTALLED BEAM
Tuee,

INPLAGE AT A NS TANCE.
LP-5TREAM OF PURGE DAM

RENCGVE INNER BOOT
FROM 8E£AM TUBE OUTER
SURFAGES. STORE AMOXOR
TIE BACK AS WOICATED IN
THE WELD 8HED
PROGES .

AEMOVE OUTEA SX!RT
FAGM  BEAM  TUBE
SURFACES. STORE ANCHOR
TIE BACK A5 INDIGATED IN
THE WwELO SHED
PROCEDURE.

BEAM TUBE OUTER SURFACES.
STORE AMDIGR SECUHE AS
FEGUIRED,

PFEMOVE DUTER SKIRT FROM
BEAM TUBE SURFACES. STOAE
ANDIOR TIE BACK AS INDICATED
¥ THE WELD SHED PROCEDURE,

WELD
SHELTER

Printed in USA
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IDENTIFICATION

CCP-1

REFERENCE NO.

CONTAMINATION CONTROL 930212 SHT 19 OF _20
FOR CONSTRUCTION ACTIVITIES OFFICE REVISION
DURING BEAM TUBE INSTALLATION 2

TITLE

PRCDUCT MADE BY | CHKD BY | MADE BY | CHKD BY
LIGO BEAM TUBE MODULES SDH | KHF SDH SWP
CALIFORNIA INSTITUTE OF TECHNOLOGY DATE DATE DATE DATE

7/25/94 | 8/4/94 | 11/09/95 | 11/10/95

STEP #19

SEEP #19 -PREPARE FOR NFUY BEAM TURE INSTALLATION rasn
EGUIPNENT STATUS COMPONEMT STATUS | CONPONENT STATUS ) fvr
WELD SHELTER EXISTINGANSTALLED NEW
MAINTENANEE BEAM TLUBE END BEAN TUBE END
INSPECT THAT ALL WARING IS THE NEWLYINSTALLED DELETED |
DASCONNEGTED. BEAM TURE BECOMS THE
$>&;11Nmns¥~.|iu BEMM | QEMOVE INFLATARLE

ASSURE THE

FABRIG " PURGE RING FROM INSUOE
TUgE

SKIRTS, COVEAS AND FITUP
GEAA 18 CLEAA OF THE
LBE.

EXISTING BEAM TUHE 35
MOUNTED O  TEMPORARY
SUPPORT FRAME.

Y s 35
FIT-UP FIXTURE SPREAD
APART AND MOUNTED O
INMNEA WALL CLEAR OF

TAKE UP THE FLOORING QF
THE WELD SHELTEA AND
ETACK AGAINST WALLS N
COROER TO CLEAR THE
TEMPORARY BEAM TUEE
SLFPORTS.

EXSTINGINITALLED BEAM:!
TUBE WITH 8AG COVER
INSTALLED OVER ENDi
TURING THE CLEAH RCOM

FINAL REMOVAL ‘BEAM TUBE STIFFENERS
TOW WELD SHELTER TO A I i : -
POSITICN OF 20 FEET l‘
BEYOND THE END OF THE

NEWLY INGTALLE D BE AM
TUBE.

WELD SHELTER
. L
INFLATABLE SEAL . .
ASSEMBLY STORED SEAL PLUG
BEAM TUBE PLUG STEP #20 -SECURF BFRM TUBE END AND
SEQL CIEAN ADOM
EQUPMENT | s | OPeoSTEND
STATUS ; OF NEW TUBE @
CLEAN ROOM BEAM TUBE END CLEAN ROOM
CLOSE SCREEN GIWER Facgaii Ll
INSPECTIONS AMD REPAIRS
DOORMSKSE CLEANFOON | engiuntp For MOWNGTD § A HECEBSARY
Aelo SECLAE NEXT NEW INSTAL LATION REMOVE ALL EGUIPMENT
nosemonuenies, e
A0 SECURE LR STAE A OF WELD SEAl
OE-FLATE CLEAN RODM. FOR iNSTALLATION AT END
SEAL AN RELEASE BEAM OF MEW BEAM TUBE ENO
TueE EHND INSTALL BEAM TUBE
INTERNAL PLUG A DiSTANGE
LOVE CLEAN AOOM AWAY INTO THE BEAM TUBE .
FROW BEAM TUBE MODULE
\/ END 50 THAT END LS NOW [N SEGLAE BEAM TUBE PLUG
THE SLEAN BM ANTE FOCM TO WHAT 15 NOW EXSTING
BEAM TUBE MODULE ENG
CLEAN ROOM ANNEX
(EXTERIGA ANTE ROOM)

CLEAN ROOM

Prinlad in USA
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IDENTIFICATION

CCP-1

TITLE REFERENCE NO.

CONTAMINATION CONTROL 930212 SHT _20 OF _20
FOR CONSTRUCTION ACTIVITIES OFFICE REVISION
DURING BEAM TUBE INSTALLATION 2
PRCDUCT MADE BY | CHKD BY | MADE BY | CHKD BY
LIGO BEAM TUBE MODULES SDH KHF SDH SWP

CALIFORNIA INSTITUTE OF TECHNOLOGY DATE DATE DATE DATE
7/25/94 | 8/4/94 | 11/09/95 | 11/10/95

STEP #21

INFLATABLE SEAL
ASSEMBLY
STORAGE PLASTIC
\ ua BAG
/\ STEP #21 - BEMOUE NI FROM CLERN
/ ANTE ROOM AND BAG END
EQUIFMENT COMPONENT STATLS QPPOSIT END

STATUS EXISTING/INSTALLED OF NEW TUBE @
CLEAN ROOM BEAM TUBE £HD CLEAN ROOM

CLEAN ANDINSTALL WELD SHELTER 33 BEING INSTALL A DISPOSABLE 840
STORAGE PLUGINTO THE. PREPARED FOR MOVING TG | OVER EXISTING BEAM TUBE
INFLATARLE SEAL AN MEXT NEW INSTALLATION UOOULE END AND SEGURE

INFLATE TO SECURE

OPE MING
REMOVE PROCETIVE SKIAT
AND STORE OM ANTE AQOM

MOVE GLEAN ROOM AWAY
FACN BEAM TUGE MOOULE
EHDY A MINMUM GISTANCE
OF 20 METERS

CLEAN ROOM ANNEX
{EXTERICR ANTE RCOM)

CLEAN ROCM

STEP #22

# -

EQUIPHENT STATUS COMPONENT STATUS | COMPONENT STATUS
WELD SHELTER EXISTING/IMSTALLED
MANTENANCE BEAM TUBE END BEAM TUSE END

WNSTALL "FABRIC  DOGR " vmd
COVERS TO PROTECT THE| BEAMTUBE END AP ISIN | NEW BEAMTLBE READY YO
WELD SHELTER FROM| PLAGE ANDSEALED. TRANSPCAT 7O
OUTSIDE CONTAMINATION. ISTALLATON SfTE,
A DISPOSABLE PLASTIC
YIRE DDWH ML INSIOF BAQ (8 COVERING THE ! all wePEGTIONS
_gﬂ-gfs OF THE WELD| BEAM TUBE SUAFACES | pEAFORMED AND END CAPS
HEAR THE END, ARE INSTALLED AND i N LAY
REMOYE TAASH FROM COVERED WITH e e
RECEPTICALS AND RESYCLE DISPOSABLE BAGS, \[\f\[\/"l\f\
WAPING CLOTHS. EXISTING BEAM TUBE IS iy % L T
CLEAN & INSPECT AL [ MOUNTED DN TEMPCRARY Hie & LI AP
FABRIC SKIRTS, COVERS | SUPPORTFRAME it ! N AN

Y

~

Ty

o,
!
by

{

o
e
N

25
>

&

ettt

)
o,

s
5%

’0

'.
o+
%)
KX

2%

7R

(R

o

L
=Y

A,

)

AS REQLFRFDL EXISTINGANSTALLED BE AM| | f PR A
TUBE WITH 8A5 COVER A A LY
CLEAM FIS-UP GEM AMD | (NSTALLED OVER END! z
LR N T L T Y

5

TOOLS ANO DAY WITH LINT | DURING THE CLEAN ROOM
FREE CLOTI, FINAL REMOVAL

DELETED.
DELETED.
KA HOVING EDUIPWENT 15

i

4

CLEARREPLACE AS
WELD
HRaRsSARY. SHELTER
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