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Tllle
ACCEPTANCE TEST PROCEDURE FOR CLEAN AIR SUPPLIES

1.0 PURPOSE

The purpose ofthis Acceptance Test Procedure (ATP)is to define the overall plan for
acceptance testing ofthis component in order to demonstrate that it meets the
requirements of the LIGO Vacuum Equipment Specificatio4 LIGO-E940002-02-V,
Revision 2, dated August 3 1, 1995.

GENERAL

The procedure applies to all ofthe stations. Differ€nces between the stations will be due
to different vacuum equiipment, size ofthe isolatable sections, surfaces, volumes and
quantities of instrumentation and equipment.

Tests will be performed by PSI personnel, and will be witnessed by an agent (with sign-off
authority) designated by LIGO.

RET'ERENCE DOCUMENTS

The following documents shall be used iri conjunction with this one for performing the

PSI Specification V049-2-01| Clean Air Supply Systems

RESPONSIBILITY

It shall be the responsibility ofthe project engineer assigned to tltis component or
subsystem to ensure that all ofthe procedures required by this ATP are performed and
that the LIGO witness signs the data sheet/test certification (attached to this procedure)
veriSing that the procedures have been performed. The data sheet shall also be signed by
the project engineer, or other PSI person designated by the project manager. Any test
listed in the data sheet which is not applicable to this component or subsystem shall be
noted by writing "NA' in the appropriate space. Any deviations from the test procedures
or Darameters shall be noted on the data sheet.
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5.0 TEST

5. I Each compressor system shall be functionally tested. A comprehensive operational test
plan shall be developed and used to demonstrate proper operation ofthe compressors.
Tests shall include normal operation plus simulation ofunusual events (component failure,
etc.) to ensure that individual skid controls bring the system to a safe condition.

5.2 For one ofeach size system, the delivered flowrate shall be shown to be at least 50 CFM
or 200 CFM, the dewpoint shown to be no higher than -60 C (at atmospheric pressure),
and hydrocarbon content shown to be no higher than the ambient air. In addition, a
particle count ofthe delivered air shall be taken to confirm that it conforms to Class
I 00(at 0.5micrometers).

15.3 Final acceptance will occur in the field. The hydrocarbon content, dewpoint, and particle

I count will be repeated as part ofthe check for cleanliness ofthe installed piping system in

I each station. Measurements shall be made at each outlet connection using the sampling
| fixture connected to the branch outlet.

I 
t O The following instruments, or equal, shall be used for testing:

I
Dewpoint: Kahn Ceramic Portabla Hygrometer

Range: -80Cto +20C

Hydrocarbon Content:MsA' Passpon aa, Organic Vapor Monitor

Particle Count: MET One Model I{PS227B Portable Airbome Particle Counter
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1 .0 PURPOSE

The purpose of this Acceptance Test Procedure (ATP)is to define the overall plan for
acceptance testing of this component in order to demonstrate that it meets the
requirements of the LIGO Vacuum Equipment Specifrcation, LIGO-E940002-02-V,
11c|ision I r lat ' :ci .Au,.r ' - lst r1 lo()<

2.0 GENIJR{L

2 | 
'l 'he 

procedure applies to all of the stations. Difl'erences benveen the stations rvill be due
to differcnt vacuum cquiipment, siz-e of thc isolatable sections. surfaccs, r,olunrcs and
quantlties of instrumentation and equipntcnt

22 Tests rvill be perlormed by PSI personnel, and will be witnessed by an agent (rvith sign-off
authority) designated by LIGO.

3 .0  REFERENCEDOCUMENTS

The following documents shall be used in conjunction with this one for perlorming the
ATP.

PSI Specification V049-2-01l, Clean Arr Supply Systems

4.0 RESPONSMILITY

It shall be the responsibility ofthe project engineer assigned to this component or
: subsystem to ensure that all ofthe procedures required by this ATP are performed and

that the LIGO rvitness signs the data sheet/test cert;fication (attached to this procedure)
verifying that the procedures have been performed. The data sheet shall also be signed by
the project engineer, or other PSI person designated by the project manager. Any test
listed in the data sheet which is not applicable to this component or subsystem shall be
noted by writing "NA" in the appropriate space. Any deviations from the test procedures

or parametcrs shall be noted on the data sheet.
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J . U TESI'

Each compressor system shall be functionally tested. A comprehensive operational test
plan shall be der eloped and used to demonstrate proper operation of the compressors.
Tests shall include normal operation plus simulation ofunusual events (component failure.
! ' 1 J  I 1 1 ,  ! r r .  : : -  t l : : 1  I i I I I i ,  i : I r : : I |  . ! : i . l  : l n l r ' . r l s  l ; r i l : :  i l t c  s \ j t . : t : :  : : l t i . r , : l j r : : , r : t

For onc oi  c lch size sr,  s lenr.  the del ivered t lorvrate sha[[  be shol  n to bc at  Lelst  50 CF\{
or 100 ( ' l : \ i .  th.-  l icrrpr, int  sI , rs l  to be no hi-rhcr than -60 ( '  r . l r  l i t r ; ros; ; l . . r ic Nrcssurc).
and hvdrocarbr;r)  contcnt shol \ 'n to be no higher than the anrbtcnt air .  In addi t jon, a
particle count of thc dcLivered air shall be taken to confirm thar it conforms ro Class
100(at 0 5 nrrcrorrrctcrsj .

Final acceptance will occur in the field, The hydrocarbon content, dewpoint, and particle
count u'ill bc repeated as pan ofthe check for cleanliness ofthe installed pipiog system in
each station. Measurements shall be made at each outlet connection using the sampling
fixture connected to the branch outlet.

Tlie tbllorvrng instrunlcnts, or equal, shail be used for testing

Dewpoint: Kahn Ceramic Portable Hygrometer
Range: -80Cto +20C

Hydrocarbon Content:MSA Passport PID2 Organic Vapor lr,Ionitor

Particle Count: MET One Model HPS2278 Portable Airborne Particle Counter

5 2
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Ti t le
ACCtrPI',.\NCE'[EST PITOCED URX FOR PORTAIJLE CLEAN ROOMS

I.O PUR}OSE

The purpose of this Acceptance Test Procedure (ATP)is to define the overall plar for
acceptance testing ofthis component in order to demonstrate that it meets the
requirements of the LIGO Vacuum Equipment Specifi cation, LIGO-E940002-02-V,
Revision 2. deted Au.e'-r-st - l  I  .  1995

7.0 GENEIT,{L

2.1 The procedure applies to all ofthe stations. Differences between the stations will be due
to different vacuum equiipment, size ofthe isolatable sections, surfaces, volumes and
quantities of instrumentation and equipment.

2.2 Tests will be performed by PSI personnel, and wilt be witnessed by an agent (with sign-off
authority) designated by LIGO

3.0 REFERENCEDOCUMENTS

The following documents shall be used in conjunction with this one for performing the
ATP:

PSI Specification V049-2-01 0

t - - ^ ^ - ^ ^ ^ ^ .
IFED-STD 209E, t99Z

4.0 RESPONSIBILITY

It shall be the responsibility ofthe projea engineer assigned to this component or
i subsystem to ensure that all ofthe procedures required by this ATP are performed and

that the LIGO witness signs the data sheeVtest certification (attached to this procedure)
verifying that the procedures have been performed, The data sheet shall also be signed by
the project engineer, or other PSI person designated by the project manager. Any test
listed in the data sheet which is not applicable to this component or subsystem shall be
noted by writing "NA" in the appropriate space. Any deviations from the test procedures
or parameters shall be noted on the data sheet.
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ACCEPTANCI TEST PROCEDURE FOlt PORTABLE CLEr\NItOOMS

5.0

5 . t

TEST

One ofeach size portable cleanroom shall be fully assembled at the manufacturer's shop.
It shall be inspected for dimensional specifications and the presence and proper operation
of the windor.vs to seal to the beam tube or nozzles. and to the BSC dome. Rigiditv of
both the fiame anrl ol'the removable ceiling unir shall be veriiied. The operation oithc
sealing system used to mate two cleanrooms together shall be checked. The cleanroom
will be operated and cenified to produce a Class 100 (at 0.5 micrometers)environment at
rest for nonunidimensional flow after balancing, sealing and cleaning.

Final acceptance ofeach cleanroom will occur at the point offirst use: in the PSI shop or
at the sites. Each cleanroom will be operated and certified to produce a Class 100 (at 0.5
micrometers)environment at rest using a discrete particle counter@PC) in accordance
with Section 5 of FED-STD 2O9E, 1992. Sample locations and number shall be in
accordance with Section 5.1.3.2 lor nonunidirectional flow- For the BSC cleanroom it is
permissible to block out the non filtered center core with clean room curtains to simulate
the presence ofthe BSC.

The following instruments, or equal, shall be used for testing:

lParticle Count. MET One. Model HPS227B Portable Airborne Particle Counter

Thermal Anemometer: Datametrics. Model ADM-870

Pressure Gauge: Dwyer, Model 2000-00
Range: 0-.25'WC

DOCUMENTATION

A system assembly and operating manual shall be provided.

5 2

l"

6.0

SPECIFICATION
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Tit lc; SPECIFICATION FOR CLEANINc PROCEDURE

SPECIFICATION FOR
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1.0

2,0

PURPOSE

The purpose of this procedure is to define the necessary steps for the cleaning of the
LIGO vacuum equipment components such that all vacuum exposed surfaces are
compatible with ultra high vacuum service.

(; I I  EIT.\I-

. l -h:s procedrLrc is eppi icable to anl lal ' r icatcci slainlcss or alunrin:-r i l r  cornoonont that is
exposed to Ltl IV service. It applies to the clcaning of thcse cornponenls subscquent to
completion of al l  machining and w-elding operations.

RESPONSIBILITY

PSI Engineering is responsible for identifuing all components and portions of
components that are subject to this procedure. All cleaning will be as specified on the
drarvings,

PSI manufacturing is responsible lor the execution of this procedure in the PSI shop.

The installation contractor is responsible for maintaining this procedure at the sites.

Quality Assurance is responsible for monitoring compliance with this procedure in the
PSI shop. Engineering rvill be responsible for compliance at the sites.

This procedure shall be maintained and modified as required by the cognizant engineer.

EQUIPMENT AND SYSTEMS

The cleaning equipment consists of the follorving:

3.0

J - t

3.2

J . J

3.4

4.0

A I

4. l . l  Washing Cabinet
Enclosure
Spray header system
Drain collection system and pump
Vent system
Controls

sPli(]r rr lc'.\ ' l- loN FoIt cLti,\Nt N(; r ' trocltDl l i l t

SPECIFICATION
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4.1 .2 Cleaning Solution and Rinse System
Wash water storage tank
Rinse water storage tank
DI Water system and stonage tank
Waste water hold-up tank
\\/ush./R insc ,.\'a1er l1eatcr
l ) l  \ \ 'ater hcater
[ ]unrps. f i l tcrs.  piping. valves

4.2 Clean lvlanulacturing Area

An isolated section of the PSI shop rvill be provided rvith an outsidc air purge to tbrm a
clean manufacturing space. Class 100 cleanrooms will be operated in this area. Because
the air is recirculated through the cleanroom filters, it will also be cleaner than the shop
atmosphere. It is expected that it may reach a level as low as Class 50,000 to 100,000.
The components cleaned in the washing cabinet will be moved into the Class 100
cleanrooms for packaging (or closure ofthe vessel ports) without going back into the
shop atmospherc.

4.3 Class 100 Cleanroom

4.3.1 Two Class 100 soft-wall portable cleanrooms are joined together to make a large working
area. The cleanrooms circulate air through HEPA filters at the tops of the rooms
downward. The air exits under the soft-walls (plastic curtains) at the bottom and
recirculates through the room lo the blower inlets at the top.

4.3.2 Cleanroom activities shall be performed in accordance with Cleanroom Procedure V049-
2-l I 8. Specific cleanroom training is required for anyone entering the cleanroom. This

, training, given by Manufacturing Engineering, covers principles. gowning and necessary
behavior.

5.0 PROCEDURE

5. I Starting Condition

a.. All welding completed to the degree possible.

b. Remove gross contamination from all interior and exterior surfaces (including flange

z
3
G

faces) by steam cleaninq rvith a portable steam svstem. Remove ink markinss. sucn
as matenal deslgnalrons. wlth acetone. SPECIFICATION

xumbc'A 
vo49-2-ol5

Rev.
1
6.

of,l



Title
SPICITIC,\TION FOIi  CLI ' I \NIN(J PIIO(] I I I ) I ' I { I i

i .2 Equipment Set-Up

Establish the proper level ofDI water in the storage tank by running city water
through the DI water system and inro the tank

I l  i In \  . , \  i r tcr  rcmains in  t l lc  \ \ 'xs tc  r : r t r r  l to ld  t t r .  t r t r tk .  r l l t r in  i t  t ( )  th f  \ \ ' rs te s tor t , lc
lar tk .  1 \otc :  l l  the r rastc  \ \a tcr  is  to  bc t i ra i red to t l lc  to \ \n  sani tary seser .  test ing and
trcatnlent may be needcd befbrc dischargc.)

Ilstal.'lish the proper levcl in the rvash rrarcr tank. atlding dctsrgL'nt and rvatcr pumpcd
from the primary rinse tank as required. (The cntire contents ofthe rvash rvater tank
should be drained evcry '2 months. or loruer i l ' the s),stcnr is not used cont inuousl) , .
AIso. see Section 5.7. below.)

Establish the proper water level in the rinse water tank, adding DI rvater as required.

Activate the wash/rinse water heater and circulate the wash water in a closed loop to
heat the contents ofthe tank to approximately 150 F as read on the thermometer at the
pump inlet. Repeat lbr the rinse water- Repeat tbr the DI water using its dedicated
pump and heater.

Confirm proper piping connections and valve lineup for the system.

Confirm proper operation oithe vent fan.

Confirm proper operation of the cleanroom.

Cleaning Precautions

'There shall be a minimum of two operators present (in the area) ior all cleaning
operations.

The operator doing the washing shall *'ear a lab coat, shoe covers and clean room gloves.
(This applies to anyone handling the cleaned pieces.)

The operators should be familiar rvith the washing s)'stem and its componcnts betbre
operating the equipment.

3.4 Do not let any surface dry between start of washing and end of final rinse.

c ,

d.

h.

5.3 z
3
o

) J Handle each piece or component rvith appropliate care)

SPECIFICATIOI{

NumberA v049-2-015 Rev.

2
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r l t le spECIFIC,\ 'n()N FoR cLI], \NtNG PROCI,TI)trrt t i

5.4 Cleanine

5.4.1 General

l r

The heater controls should be set to provide approximately 150 F water.

, . ' \  l t t i t  i t t l t i i i t t -  I ) l  . ' ' l l i e i .  i . , : r ' i , r i j i ; l l l l  i l r ) n i l . ) i  L i ] , -  . r r r l i t .  1 i : i : i . i i  i i r e  l ) l  .

i

5.4.2 ('onpone nt Louding

a. Mount the component to be cleaned on a cart, and position in the rvashing cabinet.

b. Assemble and position the spray headers as appropriate fbr the piece being rvashed.

c. lnstall the turning machine. Run the tuming machine and visually confirm proper
rotation of the component and positioning of the spray headers.

d. Close and secure the cabinet doors.

5.4.3 Wush

a. Start the cleaning cycle (the vent fan will automatically start during drying). Note:
The cycle should not be intem-rpted between steps.

b. As the controller steps through the washing and rinsing steps of the cycle,
periodically monitor the status of the pumps, valves, filters and tanks.

5.4.4 Drying

' 
a. Drying will be accomplished by blowing clean air over the component before

. allowing it to cool.

b. Inspect and bag the component (or close up the vessel) as soon after drying as
possible. Avoid contamination from unfiltered shop air through open doorways.

z
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Insnectron

a. Inspection shall be done (before removing the piece from the washing cabinet) using
a black light on all interior surfaces or flange faces. No visible contaminant of an1'
form shall be detected when viewed with the naked eve under both natural and
r r l t m v i n l c t  l i g h t

b. I-hc presencc ofanl. hldrocarbon or fingcrprints on anv interior surface or llangc lacc
shal l  bc caust" ' fbr  reject ion. This rv i l l  requirc CO, clcaning to rect i f i .

c. A visual inspection shall be made ofextcrior surl'accs. Visible particulates or actual
contanrination shall bc rcmoved.

Baeging/Wrapping

Immediately after drying and inspection, double bag the component using clean, oil-
free polyethylene bags or wrap and seal using the same material.

Remove the comDonent to the clean area.

Wash Solution Maintenance

The wash solution should be established and maintained at approximately 4% by
volume of Inpro-Clean 1300 (manufactured by Oakite). On the filling of an empty
tank, 20 gallons ofthe cleaner should be used with DI water to fill the tank to 520
gallons (iust below the high level switch location).

When adding water to the wash solution tank, either from the primary rinse tank or
from the DI water system, one gallon of Inpro-Clean 1300 should be added for each
3" increase in tank level. Detergent need not be added for changes less than 3".

Initially. and after the first week of frequent rvash system usage (and periodically
thereafter). a sample from the wash solution tank should be taken and analyzed for
detergent concentration by titration using the test kit for Procedure 125. For
Procedure 125, the sample volume is 2 ml and the detergent volume percent
concentration is T x 3.6 (see instructions in kit). This will assure maintenance ofthe
proper detergent concentration.

5 .6
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d. 
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entire contents of the rvash water tank should be drained every 2 months, or
longer if the system is not used continuously. Ifnot changed periodically, the
detergent will become ineffective. There is no indication of this condition other than
the loss ofadequate cleaning (as indicated by the RGA vacuum test).

,*
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. \  conrponent c lcaning data sheet containing the tbl lou' ing data slral l  bc l l l led out on
completion ofcleaning. The data sheet uill becorne part of'thc conrponont QA package.

. Cleaning log describing parts cleaned and procedure used

. Comments and observations

. Record of flow rates, temperatues and durations used

. Rccord of  inspcct ion resul ts
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Attachment

LIGO COMPONENT CLEANING DATA SHEET
Project V59049

C  , , n t : . ' . : r :  l i

Wash Cycle:

Flowrates: Max. Temp.:
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st l.l c I l.-1 c.,\'Il oN t-()tr cL I.l,\N t N G Pnoc uD U lili
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Operator: Date:

Comments:

Component(s) Inspected By:

Quality Assumnce:

Comments:

Date:

Date:



Oakite's INPRO-TECH Series rs a {amily of products and programs designed
for ln-process metal fabrication a-ppti iations. Procjuct-l ines uti l izinq
Oak t t e ' s  l n  p rocess  me ta l  c i ean rng ,  t us t  p ro tec t i on  and  p  r oce i s
ma nag e m e nt tech n o I ogy i ncl u d e :

WPBO.TECH
NETAL CLEAN'NE & AUST
PNEVETITIO'Y i'ATYACE 'E Y'

Cleaners
C iea n e rl R u st I n h i bi to a
Rurt Preventives

INPRO.CLEAN
INPRA.TECT
,AJPRO-6UARD

El iminates l r l i (a te drydow^ tyh ich can in ter{erc wi th
subsequenr operationt.

Floatr orl: allowina tlimmino lo crtcnd tank lifc and
fa(ilitrte dieporal

Srler €mployee handling. la(ilitarer diiporal.

Minimizer xale ind 3ludge formarion

Eliminates (au;ti( bur^r and drydown and allowr eary
.rn'|n9.

5uitable {or high p(essure weshe( and agitat€d (ankr-

Allowi lor eaiy automatr( d|'peo!{ng and control,

Redu(er rlk.lkne ( ?y-over into sub3equent stag6.

J

INPRO-CLEAN 1 300: Heavy-Duty, Non-siticated
Multi-Metal* €leaner

DESCRIPIION:
Inpro'cleaa 1300 It J low-loaming, mildly allaline liquid (leane. for In.procesi metal fabri(ation and
p/eJrnishrng opefalionr tts ex<eplibnal (leaning ab;lity remover drffrcult roilr suth ar polirhing and
bulf,ng compounds ar well ar Jtenol Ink, drawing <ompoundt, oili. grearei and metalworkinq fluidr.
lnpro-Clean I J00 rs a non'silicated. non.(austi( (leaner with the verratrlrty o{ multi-metal. tafety'and the
hervy.duty detergency required for ferrour.melal (lfanrng_

APPI.ICAIIOI,IS:
Inpro-clean 1300 tr well ruited for rhe In-p.o<er! (reanrng of drawing compoundr, oils, grearer and
metal-worliog (luidr in rpray watheir. lt ir alto effe<tive in ihe removat of polithing ind bufflngqompounds.

Inpreclcan !300 iJ ide.rl tor ute in p.e.{rnirtring pro(erier. rt <an be urcd as a pre.phosphate (leaner on
multi' metalr' rvhere <arry-oyer concerm and rinring limitations require a non'(au!ti( materirl. whefl
deti.od. a ll ight €t(h of aluminum and galvanired iteel (an be obtdined th.ough in(rcrring the
op€ratrng paramete.r. Inpro.Cleen 1300 it rc(ornmefiled for cleaning aluminum ptior to phoiphate ot
(htomt(e co,wcflion (ootingt whera r dighl et(h without tmur at detired. lt aho is id€.1 for (leaning
gllvanired tteel where the high €tch rate of (auJri( (laaneB (reJter dirFotal probletnJ due to thc
volurne of rinc disolved

.lnpro-Clean ll00 (an bc used in ipray wegherr and agitated lJnkj A 

 

appti(ationt rhould be {ollowed
bt a rrnJ?.

Non.Emvlri{ying

Mildly Alkaline, No He.vy Melalt

€f fective rn Hord Water

Non-Causti(

Los..Foaming

lrqurd Fo.m

free Rinsing

FIAIURE9 & BCNEFTIJ:
Non.5il i(ated



CH E MTCAL CHARACft MSTIC' :
i;roro.etc-ri-iiddlil ioGnon ol photphit€r, !?qustantt 'nd sutla(untl'

p H , a s u r . d ' 9 . 5 ' 1 0 . 2
Eulk Dcnrily - l0.l lb/gal

M€TAL 5AF€TY:----EGd 
morl mcralr er(cpt ,n.9n6ium. t6p.oClern 1300 may di(olor b.als e/rd otf|'Ci (uptout

.lloyi. Slight at(hing on atuminum and rrn< ailoyr m.y o<(ur .t ligher lam!€t.tur€t .nd/or
<onicntrctiOnr- Raru:ltr on rtuminum, rin< and <uprour allOy rhould bc vedfied ptiof to U1e.
Note 102{ a(uminqm .lloy m.y et(h !t r high?r ttr".

( . . .

Q!!84n-rElA84!qEE!!:
!pray rvall.]er:

Fer.out Metals:
Con(antratio^
Tcmperaturc
time

Temp€rature
fime

Up lo 5% by volume
r 20 - r6fF
I lo 3 mtnute3

agitited lmmef sionAgplic.iion:
Con(rntration - Up to l0% by Yolume

- 100- 160T
- I  loSminut" i

Fo. op€rtting prrtmeter on aluminum alloys and <uptou5 allop pl?atc (ontsd your Oakitc Technical
551€{ Repre5entative.

PROCEs5 CONTRO(:
Conccntratiort are tivated uring cittrer pro<rdurcr 56 or 125- For Froceolurc 55 thc rarnpaa \rolumr i3 25
ml. Tr2.9 = 'tbyvolumeof Oakite Inpro-clern 1300. for Pro(edufe | 25 the nmpl€ volume i5 2 ml. Tx
3 6 = 9{ by volume of Oakite Inpro-Ctcan 1300.

SAFCW FR€CAUNO S:
scf Mrteri.l S.fety Data Sh€a't

DISFOSAI. METHOOS:
DirpoJc in ff(ordtncewirh f943161,113re and lo<al r"gulationr.

PAO(AGIiIG:
i{on{etutnatie 55 gal poly drum, 9ro$ wr. 578lbr.. nct wt. 555lb{,
tulk rhipman$ ara avrilabla

sHrDarac:
Co.n.ngn <a.ri€r, fipight cl.rrific.tioo r - 'Cl..ning Co,npcr|ld. ltlolaN liquid-
Produ<t Coda a{01

STOiAGE:
Not ,t{edcd by high or low r€mp?rarurcr. Freering point is 32T. lf freedng occua. rimply thrw 6ard
uta.

fr'

Oa\Rc,rad{]nlt ,.r<. d,r'rnt atur ttn,.!|dr(t c F fdlr'(n.tat./�i0Ert he€l,' F{ (on{bvn| Enh ra
lvldtradr rraarrkat&nr. ft4 rrdqat gE fqt UJ Oat & ard htcr'raaio'r .ar.ttd lo dirn .r.
it a& lo. u* by hrt!'t Ar|.,.|g ,t(t'rrrt ,6tnd., *; .td k^oaLdgr. &rfd tAogrd
qnd..t la tsfftrhr trnli<rrla' t td tr�fr.ftf gAn.fij,n tt t,1/o�&liq ot'l'a Ornte 4.2edtlt
6r rtl. rowirrarQdar pqrN a. J,r|<r ha}lr! <erdfa.t of re o, gpdlr(ir arr 6ryqd Oaltrtt
@(ont'd. Ortilr'doar rfol s...at',l $rf aai'd.na.da''q,'..d i^lq�r'^ttlq, d ,Aa t,Ic of ts(rl
Fo.ir(r. oAfrtf odclltrmt au ofH(t wai Aflfrg' NcLUuNo f,4E turueo w.niAEfY oF
iafiOiAJYtAG{UTyAM) tnt €t5 ror tjvy rarr.Cut.t 'ttr.otf Et cOHr.ECro t r$fi rn€ utE
OC rfgtftOuc|ri.

oA|(rfE ?f,ooucT5, rNC . 5o varlfv norADr,6€R(€t€ y H€rGHtt. tlj ot9ll
oA(l f! c,At{ADA, LrMrf[o_ | 1t €afl o{tvl. SRaMA!€A, O|VI t5r l8'
Irl: (totlr6a-6900 |n Crn.dr ({t6179 t.r6lt tAIj {901116.{0ll

. r5t4:R.5d2
FOSTUSA



l r

4401

Oakitg, MATERTAL sAFErv DArA sHEEr
PBCDO9I @DE: 4401
OAKITE IIIPRO.CLEAIT 13OO
6 0 - K B - 2 1

E I T € I  1 0 0 C

scTlcf I - PEOD(E rnffiTlElcltrlor

TRADE NAT4E OAKITE INPRO.CLEAN T3OO
qIIEMI cAI NAME (8OO) 424-9300 ( SHEMTREC)
AND SYNOMrMS NA; !{ixture
I4ANUFACTURER'S NAME
AND TELEPHoI{E No. OAKITE PRoDUCTS INC. (908) 464-5900 (8am-5pm)

A Member of The qHm{ETAJ.,L Group
ADDRESS 50 Valley Road Berkeley Heighte NJ 07922

II�TE OF PREEAE.a�TTCT 11 - 01 - 94

serlqr II - m.aw(Fr rreStsDIEEIrs

ACGIE GM
CEA TI('. t BY FT tI,V IEI, IEIIE

(Trc,l (aml

Diphoephor ic  ac id,  te l rapotaaaium eaIE 0007320345 70-2O NE DIE

Unidentified ingredienE,s are considered uot hazardoue under Federal Eazard
Comrnuli caE. i on Standard (29 CF:R 1910.1200) .

A1I components of thie mat,erLal are on the US TscA Inventsory.

CARCINOGET{ICITY: No eu}at.ance in thie product ie lieb,ed by IARC, MfP, or
regrrlated by OSI{A ae a carcinogen.

SCTttr III - PHTSICA& DAf,A

Trade Secret Regietry (?35517)
Trade Secret Reg'ioLry (735517)
Trade Seerets Regietry (735517)
Non-hazardous Lngredient.s

BOIIJINC POINT (F) NE
VAPOR PRESSURE (nun Hg) NE
vAPoR DENSITY (Ai:'=1) NE

IS, - rd. Al4rl:ieabl.e

-so22P <5 t[E ![E
-5026P <5 NE IitE
.5033P <5 NE NE

BaI .

SPECIFIC GRAVITY (Ueo=11 1 .198
BuIk Deneity

PERSENT VOI,{TI I.,E
9 .98 lb,/ga1

xE - rd Astabili.ohcd :
,r1



SOLITB ILITY IN !'ATER Complet,e
EVAPORATION RATE (Br.rAc=l) <1
APPEARANG AND ODOR Amber

I iErid; mild
odor .

IIIEIAIIG:
x

EYES:

SKIN:

BY WEICHT (t) Excludee H2o
PH @ 5t by vol.
PII (coBcentsratse)

SEX:
x

None knokm

t!11O1

Oakitg" MATERTAL sAFEry DA'A sHEEr

SEgrIffi TV - EIEE AlrD @IX}SIOf, BI'IE!' IrIEA

FLASIH POINT (Mechod Ueed) : None
FLAM!.BBLE LII{ITS; LEL: l.iA UEL: NA

EXTINGUI9HING MEDIA: Use media euiEable for eurroundins materi_ale,

SPECIAI, FLRE FIGIITING PROCEDURES : No epecial proceduree required.

UNUSUA! FIRE AIiID EXPIJOSION HAZARDS: None Kno!'n.

sEcflca v - EB;ALIE BZAXD IXFS9XS�TICT

RCI'IE (A} OF Ef,TRY:

UEDI CAL CATDITIONS AGGRAVATED BY EJKPOSURE:
SYUSIAI.E/EFTE�TS OF OIruREXPOSURE :

Prolonged or repeatsed inhalation of rrapore caul cause rragal and reepirat,ory
irritaEion. Direct conlaet with eyee cauoes irrita!.ion. Direct cootact
cau6e6 skin irritation.

EII�T AID

Irurediatsely flush eyee rrifb pleraty of vat.er for at leaet 15
minuEee. GeE. medical attention.

Wagh affected area with plent,y of water for at. leaet 15 minutee.

fNGESTIOII: Contact local poieon conErol ceI:'ler or phyaicial IIIMEDIATELY !

INHALAIION: lilove victim t.o freeh air .

SECftS YI - EEACTI{rINT IHEA

STABIL,ITY: NORIAL,LY STABI€
INCOMPATIBLE I@TERIAIS: Strong acide

E' - ISst .ftpl.icabl.e

0
9 . 8
9 . 8

IIIEEiff6:
x

'r. XE - fclt Estahl.iohed



HAZARDOUS DEC9UPOSITION PRODUCIS : Carbon dioxide, Carbon monoxide. Phoephoroue
oxideg.

ABCET(f, YIT - APILL OE IEE.r PEOCEDqNTS

PROCEDURES: Wear peraonal protsective equipnent (See Sectiou VIII).
Clea:a up wiEh absorbant, mat,erial . FluEh area ribh pleaEy of rcaEer.

ISSTE DI€POSA! METHOD: Diepoee of in accordance wich Loca1 gtate and Federal
regrrlat ione -

gEqTIG YTII - APE�TAL PR('IECftCjf, IXrcE!4TIOT

{rlo1

Oakitg" MATERTAL sAFEry DArA sHEEr

Reepirator not aormal,ly required. For aym5ltore of
overerq)o€ure, r'ear a NlosE-approved dueE/mi6! regpiraEor.

Wear chemical eafeEy gogrglee .

Wear ncoprene or otsher chemical - reeietant gIouee aad
protectsive clotbing.

Local e:drauet may be necesoary for eqne handling/uee
conditions. Specific needs ehould be addreaeed by
auperrrieory or healt,h/eafety pereonuel.

RESPIRATORY:

EYEhIEAR:

CIOTEING/GIOVES:

VBIIIIATION:

aEftcx xf, - APruEL Pf,ECAI}IIOT8

Store in 'b loeed conEainer .

APPROVAL,: Michael Chang

lDlG

- Xot Alpl.ieble

I@r.Eealth & Enwi ronmesE a1

TffIA

Dept. tt/oti1994

frr.FE ofir EEIIIlIIIG

tlE - Iots Betabil.iehed
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PSI
R. Bagley (P/T)
R. Hendrv (P/T)
D. VlcWilliams

cALrFoRNrArNsrrrurEoFrECHNo{-ocy / flCO PROJECT
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

[ )oc.  No. V0+9-\ l i \ .1-  l lJ
Date:

Vcndor:

Meet ing Date:

Location:

Subject:

Attendees:

.lanuary, l.l. 1996

PSI

December 19. 1996

Westborough, MA

PSI Status

Ligo
A. Sibley

t . Clean Rooms

The status of the clean rooms was discussed. Two HAM clean rooms will be used for final
assemblv of comoonents at PSI.

. The frames have been received from the vendor.

. Softwall curtains have been received for 2 HAM clean rooms

. Assembly will commence upon receipt of farvfilter units

The clean room frames were insoected in the PSI clean area.

The clean room acceptance procedure was briefly discussed in general terms. A copy of the
latest revision of the ATP (VO49-2-110 Rev 1) is attached for information. The ATP has
been revised to include reference to specific sections ofFED-STD 209 and define test
instrumentation.

2. Washing Station

The status ofthe washing station was discussed and a tour of the facility was held.

The wash station wls inspected.
The follo*ing items rvere inspected:
- Enclosure

a

v049-s7-002- vMNt.REB



- Pumping System
- Intemal and external wash nozzle assemblies.
- I umlng can.
Operating procedures were discussed and the station components were reviewed
auain st  thc svstcm P&lD.
{.)  LtLLi t lcat iorr  ol- t l re rrash pr()eess \ \ ; is t l isct ts:cJ.  (Juai i l icr i t : . ' r r  r i i i l  bc dcntonstr lLcd
bl' thc vacuum oortbrmance rcsults.

During qualification tcstir.rg. thc r.vater quality rvill be monitored reguiarll to maintain
detergent concentration.
e De tergent rvi.ll be dumped on a time hasis.
. Deionized rvater quality is monitored with a conductivity monitor.
r Deionized water is not recycled.

- An updated copy ofthe washing procedure (VO49-2-015 Rev 2) is attached
for information. It has been revised to include detergent technical data and
water quality maintenance procedures.

Clean Air  Sl  stem

The first 50 CFM clean air system was visually inspected. This system has been run both at
the vendor. and at PSI.

It rvas not available to demonstrate operation since the power had been disconnected in
preparation lbr moving it to the mezzanine, where it lvill be used in conj unction with the
clean rooms

A copy of the ATP (VO49-2-109 Rev l) for the clean air system is attached for information .
It has been revised to add test and instrumentation details.

Ligo reviewed the master schedule and expressed concem over vendor performance
(especially GNB).

Bakeout blankets were discussed. PSI pointed out that some smoke rvill be generated from

skin oils and the Ligo buiiding systems must be capable of discharging it outside. ACTION:
LIGO

J .

) .

4 .
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ACCEPTANCE TEST PROCEDURE FOR CI-EAX 4E ISIPLIES

SPECIFICATION
NumbltA vo49-2-r

1.0 PURPOSE

The purpose ofthis Acceptance Test Procedure (ATP)is !o define the overall plan for

."c.ptao". testing ofthis comPonent in order to demonstrate that it meets the

r"qutements of the LIGO Vacuum Equipment SpecificatiorL LICTO-E940002-02-V,
Revision 2, dated August 3 l, 1995.

GfENER{L

The procedure applies to all of the stations. Differences befween the stadons will be due

to different vacuum equiipm€nt, size of the isolatable sectiong sudaces, volumes and

quantities of instrumentation and equipment.

Tests will be performed by PSI personnel, and will be witnessed by an agent (with si$-off

authoriry) designated by LIGO.

REFERENCE DOCUi}TENTS

The lollowing documents shall be used in conjunction with th.is one for performing the

ATP;

PSI Specification !349-2-011, Clean Air Supply Systems

RESPONSIBILITY

It shall be the responsibility ofthe Project engineer assigned to this component or

subsysten to ens;re that all ofthe procedures required by this ATP are performed and

that ihe tiGO witness signs the data sheet/test certifcation (attached to this Procedure)
veriffing that the procedures have been performed. The data sheet shall also be signed by

the projeot engineer, or other PSI person designated by the project manager. Any test

listei in the data sheet which is not applicable to this component or subsystem shall be

noted by wdting 'NA' in the appropriate space. Any deviations from the test procedues

or parameters shall be noted on the data sheet.

2-A
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TEST

Each compressor system shall be functionally tested. A comprehensive operational test
plan shall be developed and used to demonstrate proper operation of the compressors.
Tests shall include normal operation plus simulation ofunusual events (component failure,
etc.) to ensure that individual skid controls bring the system to a safe condition.

For one ofeach size systerq the delivered flowrate shall be shown to be at least 50 CFM
or 200 CFM, the dewpoint shown to be no higltr than -60 C (at atmospheric pressure),
and hydrocarbon content shown to be no higher than the ambient air. In additioq a
particle count ofthe delivered air shall be taken to oonfirm that it conforms to Class
100(at 0. 5micrometers).

Final acceptance will occur in the field. The hydrocarbon content, deu'point, and particle
count will be repeated as part ofthe check for cieanliness ofthe installed piping system in
each station. Measurements shall be made at each outlet connection using the sampling
fix1ure connected to the branch outlet.

The follo*ing instruments, or equal, shall be used lor testing:

Dewpoint: Kahn Ceramic Portable Hygrometer
Range: -80Cto +20C

Hydrocarbon Content:MSA Passport PID2 Organic Vapor Monitor

Particle Count: MET One Model I{PS227B Portable Airbome Particle Counter
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