
t-,IQo-€98ot2,5.e) _{

WASHINGTON SITE

INSTALLATION CONTRACTOR

QA DATA

I
I
t
I
I
I
T
I
I
;

t
T
T
T
I
I
I
I
I

CONTRACT NO.:

PROGRAM I.D.:

PSI DOCUMENT NO.:

PC 175730

LIGO VACUUM EQUIPMENT

v049-8-863
v049-8-864
v049-8-86s
v049-8-866
v049-8-867

SUBMITTED TO:

California Institute of Technology
391 South Holliston Avenue

Pasaden4 CA 91125

SUBMITTED BY:

Process Systems International, Inc.
20 Walkup Drive

Westboroueh. MA 01581



tl:
svr,lt

I
I
I
I

j

I
I
I
I
t
I
t
I
'

I
I
I
I
I
t
I

v,4:+t.t <7

DrcLlg.nE CL

um 6[!o,t vllan

PLAN

1l:
ylytt r!t:

Evlll

ELEVATIEN

| -ir-Ir;tlltr | Lt_t:Z\tt:-\ r.-*rz

u---- ----L------j '
\ \sTAr ct.Ern zD€ L:'----':

--+l

i-
I

+"
PlI! F(n (l50 Vaqirt EqJlPr€rT

s€a DvG voa!Fa-63 r
Fm GaJE VA_VE S1t?tht



T
r u E r E S , _

nQE31o vALvEs ARE suPPLrEp BY Psr. /
4A\ NATE' SPECIAL BT]LTS AND VASHERS ARE

REOUIREI} fO CONNECT SPOOL FLANGES
T0 4,1' At{! 48' 6ATE VALVcS.
USE PSI P/N 20567 FBR BELIS AIII)
PSI P/N 203568 FoR VASHERS.
SEE BUILI}ING BSI VO49IOOVA

COIIII$SIONI}IG INFORNATIBN,
3. FOR TUBII'IG/ PIPE SIJPPERT REOUIRET,IENTS,

sEE SPEC, V019-2-021, SECTIoN 10,
4. SEE 0V6. D V049-4-011 FoR TURBO PUl,lP

CART IXSTALLATION. I UNIT REOUIREI)
P€R I,IIO STATION BUILDING.

!tt], tr MsE PL O- 16'-

ruc & o:t,-ro,

Flt-,-Yx_L Fo'E'Mrrr!{,!.

l-l \f .',""*'

SUPPORTS LEGEND

@ . ,o, ^*ro*

@ aur"o*rrouroa (A,TALLY FLE'IBLE)

p ,^.u. tu""o*t

o I 6ATE 'ALVE roN PU..P LocATIoN

(HOLCS 8Y OIHERS)

ESI-ELA!

REISS.E Fm CO{SrRlEIllll rls I{IED

REISS1ED tEt CtXltRJCTllt{ Ai l€TEo

FIF fDR IflrIE T BO

(TNLES BY OTHERS)



\'dNt
n

l 
-\-\

\1\t

z.EFzE(Jl,l

L!
V

)
l**
;

(r)
{ttn-
o

tf)ru'.:I

LNN
nNnNtn

JL-

F
'

V
''

V
)

Nq
lrJ\

NF
.

zv,

|r)
nl'-:r..
LN

nNqNru B
IR

N
lin

''l ldt
=

 lr.'

NnN

14V
7

rut\

zirEJ

LJ
F

I=z--)

znF<
f

F(A=-u

ta&d.q:EL:

\o(n(t\
o\il'O

J

(O
i

Yi'-EF
-

o
l

:.ItIIIIIIIl:l.:III

-

t-I



iT
I
l-

I
I
I
I
I
t

COMPONENT CLOSE.OUT DATA SI{EET

Component Tag Number:

Component Name:

Component SA{:

Vacuum Sealing Surfaces Inspection

By:

Buyer:

Cleanliness Inspection

By:

Buyer:

O-Rings Installed

By:

Buyer:

)uy o ,

Rework Reouired:

rfolt

- t
,''t 02- / f,t,l o 7

4t gfuo7f

/6/,

F]H\ALIGO\CORRESPO\MISOCLOSEOlIT.DOC



t
I
lr

COMPONEI{T AIIGIIMEM PROCEDTIRE

ATT.4,CHMENTB

COMPOITENT INSTAI.LATION DATA SIIEET

Componeot Tag Nunber

Coupoaent Name

Component S/f.I

Component Istallation Weiglt 6tl.;

/

t l o P  E  L J B d / e
CRv o P**-P .-/
1/,t O2- ,v o 7

4 m o t l t  
/

I
I
I

Compooeat Installatioo Positioq
(Ref. .Build Grid)

-N-4 rtl-l.-

,:,( Sfav

Signoffs
(Contractor Unless Otherrise Noted)

Shipping Cover Cross Hairs Verified

Component Located For Archor Bolt
Markhg

Final Component Location Complete

/-/2-'-? Z

SPECIFICATION



I.
l

,\l)

-.,1
<

l\lI

ar 
_-

c
o

a
l

z

R
!

E
I

o
o

a) 
v7

F$"

lrl\5*

f,'l
-t.Vsl

*'l

5-t-saO
I

'l

sl
.s

dst

F
\s

I3

J\'rF

a\|-

\oruI=z.--)

,

oc

o
t

z
6Ua/)

zEF

n 
tt)

=
tr

o 
L.{

>
-

I
-

<
fv,z

0J

0,
(Ac0,E=trJ

E+Ua,LL

\0dU=Eg
\

J
i

ill 
o

<
1r 

E
\

E=tFru

tIIItIIltIIII-,-.II-I



u + 3 - + + 2 3v . . ! . r ! € w  a v  r t .  c v e r 5

I

Apollo

I

T
I
I
I
I
t
I

I
I
t
I
I
I
I
I- , -

I
r -

Expansion Anchor Installation Report

Proper Nut Engagemenl
Tlghtening
Torque Device ldentification:

Anchor Type (liAS Std or

Hole & Core Condilion (no voids
Emb'eclment (minus 0 plus 1/8J
Angle (90 deg. + 1d€9.)

I



I-l
- -

I
t
I
I
I
I
I

I
, componentragNumber: --4oP a / LJ> 6 /br q E r t u u u E r ,  :  '  /  v -  r  -  /  r J

f componentNam", "LY" ?*P / gD"d /

f componentSn.,t: .# a 3 ,/ su o q

I
I
I 
Vacuum Sealing Surfaces Inspection n

f ',' ,/+t
I nur..
I
I
I Cleanliness lnspection Il / / / /
I uy Y r'oA ftun*, n"o*- , ,L"/a8

I eur",, Wtr,
I
I o-*u, Installed n

By:

Buyer:

Fotg*eJ &or-o,n- , ," Ae

Rework Required:

r FMIALICO\CORRESPO\NIISOCLOSEOU"T.DOC



Ir l
r l
r l
r l
r l
r l
t
r l
r l
r l
r l
r l
r l
:+
l l

COMPONTNT AIIGNMEM PROCEDURE

ATT.I,CHMENTB

COMPONENT INSTAILATION DATA SHEET

Compooent Tag Number

Compoueut Name

Component SAI

Compoaeat lrtallation Weight 6U.1
4x e3 , >rv at '
=,ot-o ebs

/ rBd q b

Signoffs
(Coutractor Unless Othervise Noted)

Shipping Cover Cross Hairs VerifieC

Component Located For Aachor Bolt
Markire

Final Component Locatioo Complete

Date
(g

/ - t z -

SPECIFICATION



I

I
I
I
I
I
t
I

Torque Device ldentification:

rtem No.

Commentsi

Apollo
Concrete Anchor lnstallation Report

Date: 
/ ./ /. f !

No. ofAnchorc 
Z

Hole & Core Condition (no voids, etc,)
Emb€dment (minus 0 plus 1/8')
Angle (90 deg. + ldeg.)

nspection by:



=q

I

F
-l

b
li

!!g
o

$
z

g
!

E
(

-
o

o
l) 

vt

aaq

^

\^s
<

t)

sq-$

b)

5.

t-sT\0.

F).A

!

srl1

\o=z.--)

s\
-=;-

0,

-
o

Z

dUU
'

zE

n
(

,

.o
-

t-1 
Lrl

r-{
;

l
{

(Az.

o.,

F

oa/)

sA
r

E_o-
:LdEr.:)

+U0JtL\oolc'\dJEI
\,, 

i
f{t 

o
<

{
.

a
\

E2jNoru

IItIIIIt IIII::1III-lt-il



r l

I

!r l
r l
r l

I
t

Component Tag Number:

Component Name:

Component SA{:

COMPONENT CLOSE.OUT DATA SIIEET

N la '/y'
/ ^  /  t '  -  ,  /  /

6-t{e H't<

5'' '/

Vacuum Sealing Surfaces Inspection

By:

Buyer:

Cleanliness Inspection

By:

Buyer:

O-Rings Installed

Rework Required:

/,1,

'/n /r{

By:

Buyer:

F:\HTALIGC CORRESPOWIISC\CLOSEOUT.DOC



COMPOI\EIYI AIIGNME]YT PROCEDURE

ATT.A.CHMENTB

COMPONEIfT INSTAILATION DATA SHEET

Coopoaent Tag Nunber

Coroponent Name

Coopoaeut SA.I

I

I  wE t ' - l
- , t,ll' G^;f> Jol,t<_

Compooent I-nstall ati on Weight (lb.)

Component Installation Position
@.ef..Bui ldGid)

lrMA r--.................=-l

N G n  - t 4

*+lI /n

1** 4s

l -

2.

l -

Siguoffs
(Contractor Unless Otherwise Noted)

Shipping Cover Cross Hairs Verified

Component Located For Anchor Bolt
Markiag

' Buyer

Final Component Location Complete

Date 
, I

I 
f 

te- tqc

il/,{
VA=_ ,/€<fu)?f

\Vr^/J* ,/arta
Nt{€ twruo?{

SPECIFICATION



I

Anchor Type (FLAS Std or Super)

Hole & core Condition (no voids, etc.)
Embedment (minus 0 Plus 1/8')

Angle (90 deg. + 1669.1

APollo
Concrete Anchor Installation Report

I
T
I
I
I
I
t

Torque Device

Item No-

Comrnents:



r
l

t
t

o
l 

I
-

t
 

-
l

-
t-

l
ll rl
.-*J \tl
\)t 

\t
-?t 

'f}

t
l

t
l

=c
o

o, 
z.

a
d

E
L

o
0

r
.J 

(A

r-{<
lF
Il

r
Q

l

o
ll \l

*lt $\$I

I
ffie
l:( l&
1

1
\ iT

T
I

l"'V
-r

-ilF
-

-
l

-
j

.sl 
i

tr

\D(UI=oz!

q
!

U
',I

>
<

pa 
A

l

-
l

g

i"2
.

Ula',

z.E

.u
F

>
a

J
E

<
f,L

)
o

L,J l,-l
F

 
--.i

s
dnz.

o+
J

F

Po(A+coE-fLltl:1:uooIL

\o(r\
o\i'U=E

'
:

t
 

d
-\J 

-J(Jtr\

IIItIIIIIIIIt
I

II !.



COMPONENT CLOSE-OUT DATA SHEET

r  \ r l r  l < -(..--r v \.a / --J

r l
r l

ll
q
r l

Component Tag Number:

Component Na'ne:

Component SA.I:

Vacuum Sealing Surfaces lnspection

By:

Buyer:

Cleanliness Inspection

By:

Buyer:

O-Rings Installed

By:

Buyer:

Comments:

Rework Reqgired:

r?L fulsn*'t /oo t lu/eN

,/t/tf

,/r"/W



TIII. coMPoNENT AI,IG}IMENT PRoCEDT]RE

ATTACEME}IT8

COMPONENT INSTAI,LATION DATA SEEET

Compooeut Tag Nnnber

Coupoocat Name

Compoaent S/l.l

Component Iasallatiou Wjighr (1U.1

Signofls
(Contractor Unless Otherwise Noted)

Shippiag Cover Cross Hairs Verifed

Cooponent Located For Anchor Bolt
Markias

Buyer

Final Component Location Complete

Buyer

"t'*J 
dtt;lYL

Date

l  -  t j - q L

SPECIFICATION



IIf-IIIIIItIIItII

III

t'l

+
ls

l:Ic
d

Q
z

d
d

E
l

.
o

0
,

(J 
t/,

:
(->

ll q
I

ll 
b

n
-T

il-
I'tf,
\_l -l

.
I

A
.

.s.i
S'.1

I{

l
J

t
d

It 'o
,'

rtr-_
-tT

-
lJr

z.t-l

.
.

-
>

a
J

E
d

t
L

'
a

'.' tJ
tr-l
ri 

<
f

t,z

0,
v,+t0.,
E_o-
fLrl

JFUoo

ooa,
n

(,or6.YU-osso:z;E5otF
.

oru



Apollo
Concrete Anchor lnstallation Report

I
l -
5

-

I
I
,i
I
I
I
I
I Torque Device ldenlification:

Comments:

Drawins: 
fu44-y-t t l  t 4 . 4 t

ftemAnchored: yStlU t {
"tr", V74 r,

Anchor Type (HAS Std or Super)

Ho{e & Core Condition (no voids, etc.)
Emb€dmenl (minus 0 plus 1/8")
Angle (90 deg. + ldeg.)

I

h
I



I
T
I
rl

t
I
I

Component Tag Number:

Component Name:

Component S/1.{:

Vacuum Sealing Surfaces Inspection

By:

Buyer:

Cleanliness Inspection

By:

Buyer:

O-Rings Installed

Rework Reouired:

FIH\ALICO\CORRESPO\[lISc]CLOSEOUT,DOC

COMPONENT CLOSE-OUT DATA SIIEET

--;7 t l-/ t
/)ea*. U /,Tfu._

/
t4.l D 7

,A- r/o, /,t

,z_-/,//
By:

Buyer:



LI
!. Componenr Tag iriumber:

I lco,npon.otN*,.'

| | 
Comronent SA,r:

Vacuum Seaiing Surfaces Inspection

COMPONENT CLOSE.OUT DATA STIEET

r r ^ a ^ l
6)ft- / lT- |

S-Pd-o L
-  / l
>r.t V I

I

t
I
I
T
:

il

By:

Buyer:

Cleanliness Inspection

By:

Buyer:

O-Rings Installed

By:

Buyer:

Comments:

Rework Required:

cR----,L[,u

,/-e Ar

t
I
I
t FtH\ALrco\coRREspcMrsc\cLosEour.Doc



l '
T
!r
t
I
I
I
T
t
I
I
I
I

I

t
I

;

li
i
:

t.
I

II
,

l ! ^1

r-

ritle COMPOI{ENT AIIGNMEI{T PROCEDURE

ATTACIIMENT B

COMPONENT INSTAILAfiON DATA SHEET

Compouent Tag Nunber

Comporent Narne

Component SA{

Compouent Lrstaliatio n Weight flb.)

LJft  1+ I

Component Installati on Position
(Ref- Buiid Grid) F

Ai{^t l;'[

I lsiguoffs
|  |  (Coutractor Uuless Otherwise Noted)

l s ,
t-

/; lqsr. 
I 

Jorppll]g Lover Lr{Jss daus v cn.Deo

I
2. I Component Located For Anchor Bolt

I Marking

Final Component Location Complete

Buyer

SPECIFICATION
Iumbrr 

^
F r  v o J  q - ?  -  l 1 l

Fcr.
7



t

I
t
i l

I
I
I
t
t
I
I
I
I
t
I

' t

T

I

Apollo
Concrete Anchor Installation Report

Proiect:
LIGO Vacuum Equipment Installation & Commissionino

Job No.:
M-126

Drawing: Rev. Ll Dste: / /
/ /2.-q /qE

Item Anchored: >.fro {__
u,*-tk(

No. of Anchors . t,-r Size: Type:
HVA

Attribute a. lnstaller b. Accepted c. nUA d. Date

Anchor Type (HAQSI9Jor Super) /v-,t tlz-3 /19
Spacing & Location -E/.)

, / L t / j B
Anchor Size & Lenglh E) r /z-q /s!
Hole Size :@ i [24 /ql
Hole & Core Condition (no voids, etc.) _tu t/r< /sg
Embedment (minus 0 plus 1/8") /7 't/-zz /ql
Angle (90 deg. + 16q9.; tu , ' /L,?/Zt
Floor Scarified tu '/ z9/:28
Proper Nut Engagement tA, '/Lq/qk
Tightening 'L%a (r. tB /,/L- 3 ' t  t ' Q
Torque Oevice ldenlification: /+t'- z

Ooen ltems
Item No. Description Coneclive Action Accept Date

Cornrnents:

Inspection by: Date



I
COMPONENT AIIGNMENT PROCEDURE

ATTACEMEIYT B

COM?ONENT INSTAILATiON DATA SIIEET

Conponent Tag l,ir "''ber

Compouent Name

Componeut SAI

CoE'rporent l-Dstallation Weight 6U.i

tJrrqc .a(
fre*rl, 4rn<+"P Ctllru6fu
i l o 4

7t^,aaa ttb -

Componeat Iutaliation Position
(Ref. Build Grid) ft

l r

Lttg_!\rs 4rt-

l e a
.n (  $
N-

-=+- r.l "?- r"
t .

)

Siguoffs
(Coutractor Unless Otherwise Noted)

Shippiug Cover Cross Hairs Verified

Component Located For Anchor Bolt
Markiag

" Bu€-

Final Component Location Complete

Buyer

Bv ?.p elJva,

(A)
Date

' /*/u,l

\ ,/r^,1,1*'/u'/ol

N - eaffitE.r'

MW< t/-, /a{-uE
=/+V?Lrt,f

SPECIFICATION



I 
r$

 
I

) 
$

r{ 
| 

| I 
I

l 
R

$
t+

l
| ?n(-+

+
F

 $i I
r 

-l I

le
!ffi 

E
;

I
T

E
L

l
o

o
j

I
(

J
I

l
}

I 
'*l

l
q

| 
-\+

--

I
n

 
A

*
| 

*l .., 
l\t-T

 l/!,
I 

$
\1

. {\K
d

I 
-'f'F

-
| 

-..--T
l*----*

lA
l"F

Iil
I 

-(-T
-7[o 

ffi
i\

/
f

f
i

I 
lq

-t 
tl*l

II

()=-')

z

\T
I

B
>

c=

0r

dJ z.

utt7

zt-IA

l
:

-
l

C
J

>
.s

q
E

t
t

 z

lJF

0,
vtPIoE0fEJ+Uq,

tL

JU
n

=
\

r
9

-
i

g

t
a

t
l

F
i{ 

"
{

€
j<
)

\I)(')crr

dF
-tu

ITIIIttIIItIIITIIL
t-

l-I



l '
I

I

Prooer Nut EngaqehE

Toque Device tdentifrcation:

5 + 3 - " 1 + e : P . l ?

Apollo
Expansion Anchor Instailation Report

I
I
I
I
I
t
n
I
I
I
,l
' l

I

Cornments:

Hole & Core Condilion (novoids'etc,)

Angle (90 deg. + 1d€g_)



I
I
.

I
I
I
T
I

I
I
I
I
I

:

I
t
I
t

i l-'
3EL nn€ I gFPLE! lY PS

sH
HOLES 8Y OTHERS

PLAN
-

IN PLAN BELOV'
TIAVE SEAL

m tlD
STATTdI SIATTIT{

EELELA!

I
I

vlvg

I

.ill* \ffi*
L*"r--'r tr

f r



Lf 8 /Dnt4H
L4, /'*

I
I
I
I
T
I

Component Tag Number:

Component Name:

Component SA.l:

Vacuum Sea.ling Surfaces Inspection

By:

Buyer:

Cleanliness Inspection

By:

Buyer:

O-Rings Installed

Rework Required:

4"/o

FIH\ALICO\CORRESPOWIISOCLOSEOUT.DOC



I
l _
_t
I
I
I
I
I
T
I

1

t
I

i

tl
I
I l

i

l i
;tt

:i
l'

1L.0
COMPOT\TNT AIIGNMEM PRoSEDTJRE

ATT.A,CTIMENT B
COMPOI{ENT INSTAI,LATION DATA SIIEET

Compooent Tag Nurber

Component Name

Compoaent SA{

Component Ilstaltatloo Weiglt (lU.;

Component Imtallation Position
(Ref. Build Gid) P

XH1N,,Pfl"

lSiguoffs
| (Contractor Unless Otberwise Noted)

l. I Jotpprng uover sfoss naus v enlreu

By

FoN or-,JvL
Date

t -  24  4v
2. I Component Located For Anchor Bolt

I Markine

I
I 

', Buyer

:. I finaf Componenr Location Complete
I

I euy.,
I

/-z-?-'f i

Y€ .-41Jk)ff

vl 4< .- -{- 1!

NF 41d?4)?f,

SPECIF ICATION
Xurnbrr 

^
Fr  \ . .01o- r - t : .1

Rtv.

I



=oz.o
!i

;zdLo.A

+
,c0,oE

rio
l

t'l

o
"t&

C
Io

fldo

o
(lG

tdC
J

{!fr

zEF

^
a

A
E

!
J

i.| 
LrJ

>
-{

5
Su)2

c

d
t

z

U.A

cLl-!i

EI.l.(L

olt=O
r

tNrU

oo

:.ItIIttIIIItt:'I



I Apollo
Concrete Anchor Installation Report

Torque Device ldenlificaaion: U p

LIGO Vacuum Equioment installation &

tren- Ancnorc* 
e ef o . P*! l

Anchor Type (HAS Std or Super)

Hole & Core condition (no voids, etc.)

Embedmeni (minus 0 plus 1/8')
Angle (90 deg. + 1deg.)

Commenls:

).2t,7/.;t



Component Tag Number:

Component Name:

Component SAI:

Vacuum Seaiing Surfaces Inspection

By:

Buyer:

Cleanliness Inspection

By:

Buyer:

O-Rings Installed

Rework Required:

FIH\ LICO\CORRESPOWITSOCLOSEOTJ"|.DOC

COMPONENT CLOSE.OUT DATA SIIEET

, /
L e V  / / o  /  N * t l _

/
Et.,f /t a

--/,/ro
I
I
I
I

I
I
I
I
I
t
t

(

I
t

By:

Buyer:

L€l ro A4 /*= t)a y' za

,/Z- J./4



:1
r l
r l
r l
r l
r l
r l
I

COMPODT:EIrrI ATIGNMEM PROCEDURE

ATTACHML\TB

COMPONENT INSTAI,LATION DATA SEEET

Compooent Tag Number

Componeot Naroe

Cooponent S/f.l

Component ilstaitation Weiglt 0U.)

Le l  o /o

1r^t A

Component hsullation Positioo
fP-f . Rrri lr l f-#rl\
\r\!r, s|4s \rrrg./

Sllq r{d*L

RroR €],)l

I .

2.

3.

Siguoffs
(Coufractor Ualess Otherwise Noted)

Shipping Cover Cross Hairs VerifieC

Component Located For A-nchor Bolt
Markins

Final Compoaent Location Q6mJrlete

fls

Buyer

By

tynr: eunVl-
1, -'/

Date

z/,a /ib

-hfir
N E , lffi?r{

\},JV = =y'4'r
Ytg qrufr/

r l SPECIFICATION



q\t.5
J;a

O
a,t 

z

O
d

f
!

o
0

,
t) 

u)

a
l- 

t,

o
l

,[.JI
q

l
JI

.t_i

*ll
+

llI

ll .

l(tl
-

l
-rld'i
+

hla
l

1
'l

r$tf'st

.
I

\o(UI=z.zE

r
.

r
 F

;aI 
t_l

<
f 

0-
)

o
r.r L

l
tr -..1
ri 

<
f

v7z

+tl,
a,

+
,co,E-o.

JE-J+UooL

v)(>lzU=0/
coa=afC
J

Nru

ood

Il---IIIIItItIIIIIII
r-

II



I

:.

Apollo
Concrete Anchor Instaltation Report

I
I
I
I
I
I

Torque Device ldenlitication:

Comments:
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Anchor Type (HAS Std or Super)

Hole & Core Condition (no voids, etc.)
Embedment {minus 0 plus 1/8')
Angle (90 deg. + ldeg.)
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Apollo
Concrete Anchor lnstallation Report

Torque Device ldentification: ) p+f

Comments:

Item Anchored;
NDz- 4

Anchor Type (FI,AS Std or Supef)

Hole & Core Condition (no voids, etc.)
Embedment (minus C plus 1/6J
Angle (S0 deg. + ldeg.)

Tightening iy r'( L6

,nspection by:


