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1 .0 Scooe

This procedure outlines the installation sequences to be ibllowed during the installation of the
beam tube can sections.

Detail or supporting procedures for welding, cleaning, testin-q, alignment, etc. ale referenced as
required. See paragraph 3.0 for listing.

Installation Sequence

Deliver beam tube can section to installation site.

See the "Beam Tube Can Secdon Fabrication Sequence" procedure (Doc ID "FabSeq")

for the specific sequences and procedures that are followed during the fabrication
sequence.

The beam tubes are delivered to the installation sie in a tested and intema-lly cleaned
condition wilh sealed end caps installed on both ends. The expansion bellows are
restrained and blind flanges are insulled on pump port nozzles.

Additionally, the previously installed beaft tube can sections are naintained under a
positive clean air t'low.

,*;k,k * r. +ti + r! + rr **

Reference

See
"Positive BlowerlDryer/Filtration System

Installation & NI:rintenance"
Doc ID "DDFl' '

* * f * t r  * * * * * * * *

Move or roll clean room and associated equipment forward allowing sufticient room to set
beanr tubc cxn secl ion into posit ion.

Set beam tube can section on temporary adiustable supports located clear of the contract
structural suppor! areas. Position bean [ube can section approxintately eight (8) inches
from end of previously insralled beam tube can section allowin-s suftlcient end clearance to
remove the two adjoining end caps.
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z.o

Move or roll weld enclosure over open joint.

Remove end caps and seal protection at weld joint to be made and position beam tube can
section to existin-s beam tube can sgction. Do not remove the intemal tube access plug
from the previously installed beam tube can section.

Start aligning weld ioint using special CBI fitup clamp. See drawing ER45 for details of
the l-irun clamo.

,r*,k**r.*+i.*+ ' t t

Warning

Do not Perform anY welding
or tacking at this tim€.

,.1. *:1.{< *+ {< *'1. * *i<

Rei'erence

See
"Iitting/Purge Procedure for
Circumferential Dutt Welds

for LIGO"
Doc ID "[PCircumferential"

* , f  * t !  *+ i . ** ,F1.x *

Align beam hlbe can section centerline and elevadon to the previously installed alignment
reference pads.

* * * * * * + + +j! i. {. r<

Rel?rence

See
"Init ial :rnd Iinal Alignment During

Installation of LIG O Ream
Tube lr 'Iodults using GPS SYstem"

Doc ID "ALI-l"

i. +i< * * *i * * * r. * '* +

Remove polyethylene secondary seal tiom end of beam tube can section at clean room
end.

2.1
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2.9 Move or roll clean roon into position at beam tube can section end and make seal
connections to bean tube end.

************+

Reference

See

;.*,.'iff nlTl}i:'i?[1.n, " ".,,
Doc ID"CRITSNI"

for specific safety precautions and
p.ocedures to be adhered to rvithin

the clean room And beam tube.
* *:t *. ** * +*:{< ** +

2.10 Remove end cap fronr end of beam tube can section now inside clean room.

2.Il Verify positive air flow exists and verify safe entry is feasible. Complete required checks
and records for non permit confined space entry.

2.12 Instail inflatable purse ring, centered on weld joint, and connect 3/8'' diameter stainless
steel purge/evacuation lines listed below:

a)

b)

Annular space evacuation/vent line (weld purge -sas and helium test gas).

Intlatable seal pressure Iine (nitrogen dng seal -eas).

Annular space pressure/pur-ce line (weld pur-ce gas and helium test gas).

See sketch 1, "Weld Joint Pur_eing Arrangenent", in this installadon sequence.

2.I3 Inflate the inllatable purge rin_e outer seals by opening va.lve on nitrogen inflatable seal -eas
supply holding inllatable purge ring in position centered on the beam tube weld joinl to be
welded. Regulator should be ser at 5 psig.
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2.14 Open evacuation line valve and annular space pressure line valve allowing 1007o Argon
backing purge gas lo purge annular space. Purge until oxygen level is less than 1.07o
oxygen. End point to be verified with oxygen analyzer. Upon reaching 1.0% oxygen,
esrablish Argon flow rate at a minimum vaiue (li-s,ht positive flow) to maintain less than
1.07o ox!.Qen.

Hcl ium Mrss

100% Argon Annular PurSc Crs

lnflatable Purge Ring

A n n u t r r  E v ! . u a l i o n / v c n t  L i n c

Flcr ib lc Mcr i l  Hosc (Typ)

Clc.n Roo Limirs

Fi-eure 2.1 - Weld Joint Purging Anan-tement

* * * * * *+1 . * * * * *

lYa rn lng

\lrelding or tack wclding at weld
joint to be onlJ' Performed aft€r

completion of the aboYe weld purge.
t l.)F* *+ *+ t** i.*

Outsidc
CIcrr
R o o m
( T y p )

I
I
I

Bcrm Tube

Nil rogcn Scat  Prcssurc Crs

Rirg Sc! l  P,cssuIc L inc

I
Mrntel Vrlvc (Typ)

Annul . r  Prcss/Purgc Linc
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2.15 Conrplete tir up of weld joint. Tack welding is allowed at this step.

*******+**,F*r(

Rel'erence

See
"Welding Procedure Specification

for Circumfcrential Welds"
Doc ID "WIS-ER30EL/Circ".

*+9.*{.t t *{.*1.

2.16 Set up and position autonatic weld equipment and coniplete welding of beam tube weld
joint.

* * * * *+*+*++*+

Reference

See
"\Yelding Procedure Specifi catlon

for Circuml'erential lYelds"
Doc ID "\\ ' l 'S.ER308L/Circ".

* * * * * * * * : t+*

2.17 Visually inspect closing weldjoint.

2.18 Shut valve on annular space pressure/purge line from 1007o Ar-son weld purge gas.

2.I9 Shut valve on annular space evacuation line.

2.20 Evacuate annular space using vacuum punp to 29.9" Hg.

2.21 Immediately close vacuun pump valve and open valve to helium test gas. Florv helium for
5 mins at llow rate of 100 cl}r (approximately fbur volurues or until the helium gas returns
the annular space to atfiospheric pressure) Then reduce tlow maintaining helium test gas
flow at 10-15 cfh (light positrve l1ow) orjust enough to maintain a positive outward flow
of helium at the intlated seals.

N{ove or roll weld enclosure tbrward a mininlunt of i0 feel

Move test enc'losure fonvard and position overjust completed beam tube weld joint.

2.22

2-23
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2.24 Install helium mass spectrometer vacuum cover and test beam tube weld joint.

2.25

#* **+:1.i. * d< * tr< 'f:k

Reference

See
"Helium \'Iass Spectrometer Hood f'esting

of Closing Weld Joints Retwe€n Beam
Tube Can Sections"
Doc ID "HNIST2N"

:1. * *t< ** '* * * *:l':t:l'

If leak is detected, vent, repair and retest in accordance with the applicable steps of
procedure HMST2N.

2.26 Remove heliun mass spectrometer vacuun covet t-rom weld joint exterior.

2.21 Shut helium test gas and nitrogen ring seal gas supply.

2.28 Open inflatable purge ring ouier seal vent valve.

2.29 Close both evacuation valves associated wirh annular space evacuation line ald purge ring
outer seals after venting stops and weld joint purge ring has slackened.

2.30 Disconnect and renrove the rhree (3) 3/8" dianreter stainless steel purge/evacuation lines.

2.31 Remove jnnatable purse r in_s.

2.32 Steps 2.33 thru 2.35 a-re for installation and testing of valve at the pump port. Skip if not
applicable to specific beam tube can section.

2.33 Local ly clean area associrted with puntp port.

2.34 Remove pump port blind tlange and instilll valve with blind ilange.
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Ref'erence

See
"Helium lVlass Spectrometer Hood I'est

of Valve and ll l ind Flange Seals
to Ilump l>orts"

Doc ID "H]\'IST3N"

*** *+*** { . * * * *

2.35 Perform helium mass specfometer test of installed valve and blind flange.

2.36 Remove tube access plue from end of previously insralled beam tube.

2.37 Inspect and clean beam tube interior as worknran "backs out" of beam tube from
compleled weld joinr.

* * * * * d . * * * * * * *

Reference

"o,"", ",."n,"jild Inspection or
Internal Surlhces Including Ilall les"

J.nl",-;:#X;
Also during "back ouf' srep install intemal baflles as required per contract drawings for
the respective beam lube.

Perfomr dimensional check infornration and complete records on beam tube can sections
at support locations and installed batlles.

Install tube access plug 8" lrom clean room end ofjust insmlted beam tube immediately
upon completion of cleaninc, batlle installarion and exir tionr clean room end of beam
tube.

Install clean room end cap and secure in position with band.

At this point installation is complete and next beanr tube installarion may be sta-rted.

2.38

2.39

2.40

1 t t 1
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Nr,rte

Do not moYe cleirn room from end
of installed beam tube unti l just

prior to installation of ncxt b€1rm tube.
* 'F * ***,F* + +:t< +:1.

2.42 Install contract structural support on proceeding bean tube section after rolling equipment
has been nroved forwald o[ structu]:al support point.

2.43

2.44

2.45

Remove the tempoftry adjusrable suppofis.

Remove expansion bellows restraints (if applicable) after contract sEucturai supports have
been installed and prior to verification of alignment using the preliminary alignment pads.

Grout contract structural supports. Grouting can be left until a number of suppofis can be
grouted at one time.

3.0 Referenced Procedures and Specifications

This installation sequence is to be used in conjunction with the lbllowing procedures and/or
specihcations:

3.1 Blower-Dryer Filtration System Operation and Maintenance
Doc ID "BDF1"

Initial and Final Ali-cnment During Construction and Installation of Beam Tube Modules
using GPS System
Doc ID "ALI-1"

Planned Approach to Leak Testing for LICO Projcct
Doc ID "LICOTP"

Helium Mass Spectrometer Hood Test of Closing Weld Joinu Between Beam Tube Cans
Doc ID "HMST2N"

Helium Mass Spectrometer Hood Test of Valve and Blind Flan-ge Seals to Pump Ports
Doc ID "HMST3N"

) . 2
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3.6

3.'1

3.8

3.9

Cleanroom Transporting, Storage and Maintenance
Doc ID "CRITSM"

Final Cleaning and Inspection of Internal Surtaces Including Baffles
Doc ID "CL3N"

Fittin-q/Pur-qe Procedure for Circumferential Butt Welds for LIGO
Doc ID "FPCirc''

Welding Procedure Specitication for Circumferential Welds
Doc ID "WPS-ER308L/Circ"

Beam Tube Can Secdon Installatjon Sequence Diagrant

See Figures 4. I A through 4. I C tbr the "Bcam Tube Can Scction insrallation Sequence Diagram"

4.0

tP"'1"- P'", I
I 

Arienmanr

\
\

Nol€ tli Clgan Room to b€ l€t1 ovor
€nd 0! last lub. ssction instail€d
unl,l tust prior to sorllng o, n€xl

Note ,2: Tub€ Soclion to b€ wrrhin
approxjmarsly 8' ol linal location
and undor weld s€atn onclo3uro
prior lo rohoval ol ond caps.

Figure 4.1A - Beam Tube Can Section Instal.lation Sequence Diagram
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Figure 4.18 - Continuation of the Beam Tube Can Section Installation Sequence Diagram
l'loro ,4: Grouhg llay 8€
Porlormed In Groups Prior to

At this poinr Cl€an Foom is r6.dy
lo b€ puuod aw.y lor st.tung
insl.llarion ol nsrr lub€ soarrcn

Esr imirod Toral  Ourar ion
b 7 hours 50 minutes

Nor! ,3: lntlrll.tlo^ Tril] ei Foaulrod,
Ou.allon tor Pump Pon V.lvo ln3lsllatlon
r.d T06l Not Showtt ,o. Ty9/cal Soquonco

Figure 4. lC - Continuation of the Bean] Tube Can Section Installation Sequence
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