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I.O PURPOSE

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

2.0 GENERAL

This procedure is applicable to any fabricated stainless or aluminum component that is
exposed to UHV service. It applies to the cleaning of these components subsequent to
completion of all machining and welding operations.

3.0 RESPONSIBILITY

3.1 PSI Engineering is responsible for identi$ing all components and portions of
components that are subject to this procedure. AII cleaning will be as specified on the
drawings.

3.2 PSI manufacturing is responsible for the execution ofthis procedure in the PSI shop.

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

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

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

4.0 EQUIPMENT AND SYSTEMS

4.1 The cleaning equipment consists of the following:

4.1 .l Washing Cabinet
Enclosure
Spray header system
Drain collection system and pump
Vent system
Controls
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spEcIFICATIoN FoR CLEANING pRocEDURE

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
Wash/Rinse water heater
DI Water heater
Pumps, filters, piping, valves

4.2 Clean Manufacturing Area

An isolated section of the PSI shop will be provided with an outside air purge to form a
clean manufacturing space. Class 100 cleanrooms will be operated in this area. Because
the air is recirculated thrcugh 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
clearuooms for packaging (or closure oftbe vessel ports) without going back into the
shop atmosphere.

4.3 Class 100 Cleanroom

4.3.1 Two Class 100 soft-wall portable clearuooms 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 to the blower inlets at the top.

4.3.2 Cleanroom activities shall be performed in accordance with Cleanroom Procedure V049-
2- I 1 8. Specific cleanroom training is required for anyone entering the cleanroom. This
training, given by Manufacturing Engineering, covers principles, gowning and necessary
behavior.

PROCEDURI

Starting Condition

a.. All welding completed to the degree possible.

b. Remove gross contamination from all interior and exterior surfaces (including flange
faces) by steam cleaning with a portable steam system. Remove ink markings, such

5.1
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SPECIFICATION FOR CLEANING PROCEDURE

5.2 Fquipment Set-Up

a. Establish the proper level of DI water in the storage tank by running city water
through the DI water system and into the tank

b. If any water remains in the waste water hold-up tank, drain it to the waste storage
tank. (Note: If the waste water is to be drained to the town sanitary sewer, testing and
treatment may be needed before discharge.)

c. Establish the proper level in the wash water tank, adding detergent and water pumped
from the primary rinse tank as required . (The entire contents of the wash water tank
should be drained every 2 months, or longer if the system is not used continuously.
Also, see Section 5.7, below.)

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

e. Activate the wash/rinse water heater and circulate the wash water in a closed loop to
heat the contents of the tank to approximately 1 5 0 F as read on the thermometer at the
pump inlet. Repeat for the rinse water. Repeat for the DI water using its dedicated
pump and heater.

f. Confirm proper piping connections and valve lineup for the system.

g. Confirm proper operation oithe vent fan.

h. Confirm proper operation ofthe cleanroom,

5.3 CleaningPrecautions

5.3.1 There shall be a minimum oftwo operators present (in the area) for all cleaning
operations.

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

5.3.3 The operators should be familiar with the washing system and its components before
operating the equipment.

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

5.3.5 Handle each piece or component with appropriate care

SPECIFICATION
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5.4 Cleaning

5.4.1 General

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

b. When making DI water, periodically monitor the quality light at the DI system'

5.4.2 Component Loading

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

b. Assemble and position the spray headers as appropriate for the piece being washed.

c. Install the tuming machine. Run the tuming machine and visually confirm proper

rotation of the component and positioning ofthe spray headers.

d. Close and secure the cabinet doors.

5.4.3 Wash

a. start the cleaning cycle (the vent fan will automatically start during drying). Note:

The cycle should not be interrupted between steps'

b. As the controller steps through the washing and rinsing sleps ofthe cycle,
periodically monitor the status ofthe pumps' valves, frlters 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.

SPECIFICATION
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5.5 Inspection

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 ofany
form shall be detected when viewed with the naked eye under both natural and
ultraviolet light.

b. The presence of any hydrocarbon or fingerprints on any interior surface or flange face
shall be cause for rejection. This will require CO2 cleaning to rectiff.

c. A visual inspection shall be made of exterior surfaces. Visible particulates or actual
contamination shall be removed.

Bagginq/Wrappinq

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

b. Remove the component to the clean area.

Wash Solution Maintenance

a. The wash solution should be established and maintained at approximately 47o 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 (ust below the high level switch location).

b. 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".

c. Initially, and after the first week of frequent wash 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 of the
proper detergent concentration.

5.6

5.7
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d. The entire contents of tbe wash water tank should be drained every 2 months, or
longer if the system is not used continuously. If not changed periodically, the
detergent will become ineffective. There is no indication ofthis condition other than
the loss ofadequate cleaning (as indicated by the RGA vacuum test).

6.0 REQUIREDDOCUMENTATION

A component cleaning data sheet containing the following data shall be filled out on
completion of cleaning. The data sheet will become part of the component QA package.

o Cleaning log describing parts cleaned and procedure used

. Commenls and observations

. Record offlow rates, temperatues and durations used

. Record of inspection results

SPECIFICATION
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Attachment

LIGO COMPONENT CLEANING DATA SHEET
Project V59049

ComDonent Serial Number

Wash Cycle:

Flowrates: Max. Temo.: Duration:

0perator: Date:

Comnents:

Component(s) Inspected By:

Quality Assurance:

Comments:

Date:

Date:
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'','PBO.7�ECH
,TE7AL CLEAI{'NC & NUgf
PEEV E XT' O'I f,'A TVA C EI'ETYT

Oakite's INPRO-TECH Series is a familv o{ products and prodrams desiqned
for.ln-process metal fabrication afipliiations. Prociuct'lines utitizing
Oaki te 's ln-process metal  c leaning,  rust  prctect ion and process
management tech n ology i ncl ude :

INPRO-CLEAN - Cleaners
INPRO-TECT - Cleanert&ust lnhibiton
INPRO-GUARD - Rust Preyentives

Multi-Metal* Cleaner
DETCIIPTIOII :
tnPfo-clean 1300 it D low-lorming, mildly alkalin. liquid cteaner for In.pro(ett metal fabri(ation tnd
pre-finirhrng operalionr tti er(eplibnil i|?anang ability rernover difficult roitr ruch ar polirhing rndpre-finirhrng operalionr trr ex<epribnrl deanang abili
bulfinq 166p6un6r:r well as rten(il ink d.ewina (6r

difficult roitr ru(h ar polirhing rnd
t. 9r€ai6 and metalyvorkino fluidt.bulfing <omporndr:r well as rten(il ink. drawing (ompoundt, oilt, greaipe and metalurorking fluid!.

Inpro-Clean I 300 is o non.silicat€d, flon-raurti( (lejner with lhe versatiiiry of mutti-metal. rafetyind t're
heavy.duly d€tergen(y requ;rcd lor tefrout.m?ltl (lcrrning.

APPUCAT.t9!l:
Inpro-Cleen 1300 13 well tuited lor tlre
melal.working fluidt in rpray washts.
(om@unoi.

lnp.ccl?ao 1300 iJ ide.rl for ure in prc.{rnirhing pro<eles trCln be utrd.!a pre-phoiphete (lctner on
multi- metals'where (Arry-over roncernt artd rinring limitaiions require a non,(aurti( matari.l. When
deri.cd, . rlight sr<h of alum;num and grlvanrred ireet (an be obtrrned through in(rearing !,he
op€.atin9 parametefr Inpro-Clean 1300 it fe(ofimended for cleaning atuminum prior to phorphate or
(htomrte conv?rJion (ootings where a dighr etch without smur ir d?ir€d. lt alro ir ideal for (leaning
gllvanited eteel where thr high et(h rate of <aurti( (leancB creotes dirporal problemr duc to tha
volume ol zin< dirrolved

Inpro-Clean 1300 (ln bc ured in rpray watherr rnd rgitated t.nkr. All appli(ationt should be lollowcd
bt a finre.

INPRO-CLEAN 1 300: Heavy-Duty, Non-Siticated

h-pro(65 (ledning ol drawing (ompoundt, oilr. greatet tnd
It is alio effe(live ill the removal of polirhing rnd bufling

FEAOREI & 8€NE?IT3:
Non:5ilAiid--

llon.Imvlifying

Mildly Alkrline, No Hervy Melal!

E{fective rn Hard Water

flon- C.ust i(

[ow.fotming

liquid form

Itee Rinring

flimin.ler til i(atr drydown which <an inrcrlerc with
tubsequem operationt.

floalr orl; allowing itimming to art?nd tank lifc and
fr(ilitrle drJporal.

5af er employee handling. l'(ilitalar dirporal.

Minimiaer t(lle.nd sludge formetion

Elimin.ter (sustic burnr and drydown and allowr rary
nn9n9-

Suirrblc for high prerture weshert Nnd agitated tsnkt.

Allowr lor €aJyrutom.tic drspenrihg .nd control.

iedu(ar olkolrnc (nrry.gvcr into gubiequent :tage!



CHEMICAT CHAiAC!EnISnC': .
fipro-tiitnlffi il toiuii6i-ot photphttei, rcquc|ttntr.nd twftct'nt!'

pH, lr r;rcd - 9.5. l0.l
Sulk D.n$ry- l0.l lt 0rl

METAI SAfETV:
t--S?G mort meratr e:<cfrt mrgfterium. tnF.ccle.n | 300 mat di(olo? b.a$ tld otihcr cuprout

elloyr. 3liqhf d(hing on eluminum and rrn< ellOyr mry o<Cut at higtrE tamfctatutc' tndtol
<onicntrat-,onr. RcruJ6 on rlu inum, rin< and ruproul tlloy thould bC vetilied Ptig1' tO utc.
l{ote 2024 tluminum .lloy mry at<h st I highcr rrla.

Frotn : Hrlcg-61?-?4$1319

O'€IAN G PANA ETER':
Spray warh"r:

tarrout Metrlr:
Concantrt(i0.r
Tamperaturc
tim€

Agit.tadlmmersionApplic ion:
Con(intr|tion
Tamp€ratur€
Time

up to 5t6 by Yolume
r 20 - r6rf
I to 3 minutd

Up to | 0!,t bt volumc
t0o. t60cF
I to I minutg

Fcb. 15. l9S l0:16 Ffi FB

tiDrtvuSa

( . . -

Fo? opcr.ring prrrmacn oo rluminurn alloyr rnd <uprour ellop plca3a (oit (t rosr oekitt Tc<hnical
9tl6 Rc9resGntrti vc

?ROCESS CO TROT:
eonccntrrtiorr ire tirated uring rirher procrdurcr 55 or | 25. fot Pfocadura tE tha lamplc voluttla i3 25
ml- 1r2.9 = !t by volumc of Oakite tnprccleln 1300. fot P.o(cdurc 125th€t mplc Yolume i52 ml. Tr
3.6 r l{ by mlume gl Oskite Snpro-Cl..n 1300.

SAFEW PIECAUNO S:
Sr. Mrtedrl Srfrty Oatr sh€ct

dSPrOSAt MEIIIOOS :
Dispolr in a(ordrncc wirh fcdgrl. rtlre and lo(al ragul.tionr.

lastglE:
Hon-rcruf.€ble 55gal poly drum, gronwt. t78lbr., n t wt. 55S lbs.
Sull rhipmaflr ara avrilablc

gr{F? tc:
Common <arrier, freight cldri fi(.tian , - 'Clorrring Co polrnd. t{O8N Uquid'
Produrt (odr a40l

sroiAcE:
Nor .fh<tad by figh or low tGnp.raturcr, F Gezing point ir !t'f. lf {rcccing oc(Ur. rimply thaw and
uta.

Ort{a t!&ctt ii'(. rrrrantt aar? ,Ar F|o.ltr(t o. tto,rtltt a*'rtuc.t tt thr a( <otrtofi^ ?at 6
,ttffir.d 4*<ttktttaai tE Ndu<rt ,rmt d q O.rRa ad tn '�atafrtr .rrrtd lO drfi .tt
krlrtdrd tor lr V bvnA |,ldtia rrc(.'''rt jrfrrf.ta, ,t;ll .r, tao*r.dttr. aqart ffi
c^&.atta it{fiaie aftili..,['lo.r ald taxi.rt to taa.oi.a ltr. tttfta',nal ol dra Ortttt arrta.rai
loJ tt'.t . on ptticultt p.nFor!. lh<" t rF.! (9.tdtE |' or|'a o,t Odle(tt an LFrd O.t r.l
@ntror. Ortat. do"a ,rol raarafra ait rr@,rrtndation, .rd inlban do.t lor ltrr or ol gdr
p.odr..t. aaat'rF mcLAtMs A( of tt wat a rft '�|''cauDr o tnE NLEO wanfr^xft O,
lraficxAtftAtr(,tY ar{o Fttir€JJ tot ^flr raifi(ur ^r arr"ota fi (otlrirlclon rvrt { lnf t 6f
Ot rll tfooucrJ.

fi

oa(rtf tlooL,crt. |'{c , t0 vartcy toAo. terK!ttyHtlGH$.fl, otrll
oa(rra calADA. LrMtIto, I t5(att o*tvE.ttAMAt€A,o t !5r||t
rrr: (t0t1.6a.6900 h c.ndi (ar6l t9r.r6ra t^rj ltott ag..60! l

r lSta:R.5r9l
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Oakitg, ilATERTAL sAFEry DArA sHEEr
PR(lD('Cr CgIt: 4401
OAKITE INPRO -CIJEAN 13 OO
5 0 - K B - 2 1

E t t r s  1 0 0 c

sel:tct I _ Pafftrr nEIlEIctiI1I(f,

To: T0l{ SIN

TREDE NA!@
CEEUI CA! NAME
AND SYNOIiTY!{S
I4NUFAqTRER'9 NA!4E
A}ID TEI,EPHONE NO.

ADDRESS

BOIIJING POINT (F) NE
VAPOR PRESSURE (mrr Hg) NE
VAPOR DEIISITY (Air=11 NE

Fror: 0*,itr Productr

OAKITE INPRO - CIJEiAN 1300

IIIIB OF PREIIERATICT 11 - 01- 94

= == === ====T=rr=== ==ff====
ecelB (m,

CIS IK'. 3 BY TT lT,Y PBL Tf,rIlE
(rt|[) (m)

Diphoephoric acid, telrapotaeeium galb 0007320345 10-20 NE lIE
Trade Sccret Regielry (735517) -5O22P <5 llE l[E
Trade Secret Regietry (?3551?) -5028P <5 NE NE
Trade Secret RegiEtry (73551?) -5033P <5 lvE NE
Non-hazardoue j.ngredienta Bal ,

Unidentified ingrediente are considered not hazardotre under Federal Hazard
Communicabion gtandard (29 CFT. 1910.1200).

All conponent s of thiE maler5.aI are on the us TSCA Inventory.

CARCINOGENICITY: No subsgance in thie product iE lieted by IARC, NTP, or
regrufaEed by osHA ae a carcinogen.

ffiTIfr III - PEISICII, DIif,A

NA; Ml-xEure

oAKITE PRoDUSTS INC. (908) 454-6900 (8am-sprn)
A luember of The CHEMETAL.,L, Group
50 Valley Road Berkeley Heighte N,J 07922

SPECIFIC CI&AVITY (I{2 o=11
Bulk Deneity

PERCm'r VOITATILE

EftTfIENgT TEI|BPB'|E InINER:
(800) 424 -9300 (CHE!rrREC)

1 . 1 9 8
9.98 lb lga1

l5[ - Iots {[rl.icabl.e XE - Xd' Eatablirbed
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8OIJIIBILITY IN IBTER Comrclete
EVAPORATION RATE (BuAc=1) .1
APPEARANCE AND ODOR Amber

l iquid; mild
odor.

IITEIiltf[ff:
x

EYES:

SKIN:

BY !{EICIIT (t) Excludes II2O 0
PH o  5 t  by  wo1 .  9 .8
PH (concenErate) 9.8

rrT|[:
x

t40l

Oakitg, ilATERTAL sAFEry DArA sr{EEr

SrcIT(f, TY - ETEE XD EP�IXTSIflT B'qnI IBAtr

FLAE H POrNf (Mebhod Ueed) : None
FLAI4!.IABLE LMITS: LEL,, : NA UEL,: NA

EXTINCTUISHING MEDIA: Uee media euitable for surrounding rnateriale.

SPECIAL FIRE FIcIffING PROCEDTTRES: No special proceduree reguired.

UNUSIIAIJ FIRE AfilD EKPI,OSION HAZARDS: None knorrnr.

EEErIOd Y - sEeI,E mnxD IXFrffit$tftcf

xutlE (s) oF ErEr:

MEDICAL CONDITION9 AGGRAVATED BY EJ(PASURE: tTone known
SYMPTOI{S/EFFECTS OF OVEREXPOSURE :

Prolonged or repeabed inhalation of rrapore catt cauae naeal and respiratory
irritation. Dircct conEact witsh eyea causea irritation, DirecE contact
cau6e6 skin irritsatsion.

HTX�T AII'

Imnediat.ely fJ-ush eyee with plenly of rrraber for at leaet 15
minutes. Get medical atstention.

Waeh affccted area with plenty of waler for at leae! 15 minutee

II.IGESTIOI{: eonlact locaI poiaon control cenEer or phyaician II{MEDIATEL,Y t

INHAIATION: !4owe victim to freeh air.

ffifIff Yf - IEIS�TVTTT IEtrA

STABII,ITY: NORIGLIJY STABI.,E
INCIf,MPATIBL,E IIATERIAIS: Strong acide

IffiSf[(x5:
x

IB - llca .fiaflieable
- 2 -
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HAZARDOUS DECOUPOS IT I ON PRODUCTS:

,rl_ I rl |ro1

f IAKITE--rrr!-o MATERIAL SAFETY DATA SHEET
carbon dioxide, Carbon monoxide, Phoephoroue
orides.

SBqrt���������������(f, YII - SPILL (N I,BT, PNOCEIIBEA

PROCEDIJRES: Wear pcrsonal
Clean up wiEh

protectiwe, equipment (See Sestion VIII) .
abeorbant material . FLueh area wiEh plenty of watcr.

WAS:IE DISPOSAI, }IETIIOD : Diepoee of in accorda:ree with Local 8tsate and Federal
rcgnrlatione.

ffir[q YIrI - SPEqIIL PE(IIBErI(II IXFM$|EI([

Respirator not normally required. For elauptorne of
overexpoeure, wear i wlostl-approwed dueE/mieE reapirator.

Wear chemical eafeby gogrgJ.ee .

Itlear neoprene or other chemical - reeiebant glowes and
prolecti\re cloEhinq.

Local extraueE may be necessary for gone bandling/uee
conditiona. 9pecific neede should be addreeeed by
supenrisory or health/safety pereornel .

RESPIR,ATORY:

EYE9IE,AR:

CIOIHING/GIOVES:

\IEMII IATION :

SSEICT II - SPEqrIL PnmItII(E

Slore in 
'closed 

contauer.

APPROVAJ,: Miehael 4rang

EIG

gr.Ilealth & Enwironment a1

TrlTA

Dept. LL/01/1994
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