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Plain{icld EqiocctirS, - P,tE

TO: lfiry Joo€s
LIGO Prois Cal&ct Fasedros, Cdifosoia

In@ M. LTelIdtE Ph@? (815)4396517

RE Emctgcrcy Procc<lrrc Ilsrruaionx Outg*s Ptoct<lre Coocotc BaIflc Ocniag, Scfro&lc
LIGO Des[n & Qualincrdoa Tesr - Callccb Couu*t Cl46

l-gty,

FMscacv PlocoerdtrsbeEgs
AmM f(r prr informalion ap esergcocy p@cadtfc iDsBuclioss fff tbc QT prcp$Ed by Wueo CsPcarcr'
Ilecc iasrrrtioos win bc a Frt of Wsrtns Faining cbss fr pooplc ovolvod with thc QT

OrnSx Tcst hocc&re Cmoco$
Your l{[ of Rai's mncas uras tcccivod )aaicr(by aod is bciug rcviey€d, Warc! wiu tflscot oor rEspmEc b
)ou ad Rli larr roihy U pctdbb. AtndGd is o Eoait ttlcrsrEc 648! to Bii W Yfua yeserby rAicb
cotrbs Wama's init'al c6acots.

BtrlcCteming
A baffb ctcabg procedrrc is belq8 Drlpared ceicb udlizes rbc ahdrsuB bcaltl uscd fs tba $be d€dg" Tbc
bosd criU bc iDctiord aod supponcd of rbe c4nt'r f porL The iltcliDcd bead wiu tc frlod wirt lbc clcoj48 8€cot
o ovcrtlownrg wtiab requires pprorinancly 4 Sallon$. Thc bofne is plaaod b lbc hcad and covcred with platic.
Tbc iDclbcd bcad is rb.o rota|od about rbc ccotrr port b wasb ttc ctcaring sgcm around $e bcad acd bef,le. The
dr)Iadoq sod rctarioo wiu tc cosisr.ot wirU rbc bce! Drb. cle8dtr8. A Eid r/'6 o3{b yestday ud this 4peas
F yrut wcll. TD.rc is srftciedt t|truso"t Mc.icD.o ar CBt to clca! Oc awo b€Ees, Ncasly all of tlp protoc[ q'rrc
usod for &e urbc cleeisg. As such, CBI Drc,poscs tbat th? bafilcs bc c.lcoisg witb pttpuol |aed ftr &o bcu
hlb. ritrsc. The bafiles oould bc wtpcd &y afier cleeoing wiu or witboot unu$cd prwarol if &sired A baffb
dcaliag lroccdule is bcing pr?Darbd so kr EG bfve your coost€ots,

S.b€dulc
CBI wilt oor cmdrcr a Feli'ninfly lcat lEsr wi& e @peffy bcsd Tbc QT $Dould bc asanHod aod rcedy for
lco[. lrsrjtg br laouary 13. Nah'|dly, tbc oredoo rcquired for tcax tc6ri!8 is difricult b prrdict Hcat up of tbc
tlb€ will stafl, as sooo a$ tbc lcik Esr is cooDkrcir ard tbe insulad@ is anactc<t. Tbc schcfulc rviU bc tP@&d dr
&c tod of &b $rcck.

Gve mc a csll if you bave any qucs{ions,

Rc.gsds,-7@-6&^-
M. L. teuarioZ- Plrinfac EsSinocnsg

$,$
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EMERGENCY PR(rcEDUR.ES INSTRUCTIONS

INTRODUCIION

Tberc arc five mdn cdrcfg€oc,i6 tbd can be prcdicted dutrg th o'Fratio! of thc qusfificdion
tes purEPing sy$en. Tbese sr€:
. [Fss ofpower
o loss of Ll.Iz or &ihrrc of,tbe IJ.{Z trap lcvcl controls
. fsihrcofaFry
e Faihrre ofthe balrc orrt systcsl
r Failure ofthe control systcrn

Coryuta log notrbook ectrics mug be oade for aJty op.fatof ar*ion includry, atry coftrSwlt
a€tian. Thc tcst diroaor uug bo notificd ifany ofthese errergeocies ocanr'

LOSS OFPOWER

Tbe loss of powr wifi *op ttrc comol pf.C ( pro'garnnrable logic controller), shA wcwm vah'es
V3 8ud VlO, stop aII prnpq will cop thc tubc bake out urd will sop thc 8ow of ligid dtrogno
(LN2) to trc cold trap6. Thc s$sr inporrsut srep in recwering fro'm a po*w onags b to do€€
the vrruo vatvc Vl. this wifl isolere tbc b€am $be from the puEPing syttcm. Thb sbtlF te
accoropli$ed as soon as possibh afttr the powcr failurc occt$'

Tlp aptmatic vatws (V3 strd Vl0) will shtn on powcr hilure. Honrcver, h is importast to
isolac tlre rorgli4 Flqs &os tbe r€,9 of the system by clociry V8, v9 ed vl L Thfo b dom
bccarne tfue rOretog prryo are at a higba pre*sure thao l}3 lggt of the sy!ilao tfd whco trG
tl|lbo{trolecuhf trryd rtow dow4 gas will 0ow from the hryfi preslrc rol€hiry^Fry$ro the
rc* of the ptrrping rJEeo- siEsc thc rorgbing prmps are tut'ricatcd and seabd by oil,6G
re,rrgsc Eolv of gps bcck ino the prmping systsrn wi[ c€rty oil vapor into tle grnpiog q6cm
Ttis Coafaoimra the Ernping sy$rs ard may requrre that the puaing q/s@ be boLld of €vcsl
disassernbled for chmi4" It is tbcrefore inperative thal thc gas Eow froo tbc nilgbing Frryc ro
the re* oftbc Sysneu mrA Uc prcvqd€d. This sbould be accoryliCrcd witbin 60 Snt 8vc
minrtes of rhe povr loes
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Th€ nexr Scp is to rcimtate the cooling of the LNZ traps Cooling rnay be rdnCatcd tyopcoing
tbe r1gnral whes wbichh/poss Se sotcnoid valves. Tho valvcs will bsve to bc &ottled in ordcr
to msintrh tiquid io fu trae wi6ou orcrflowing LN2 o.a of tbe aap veu" Thic crobo
accoryfstoO Uy opcriEg 6e vsfuc uotit liquid starts to 8ow or,a of 6e v€d aod thco r9&xi4 thc
ffow urtil tbo veot lEnc srsys wdl eoged but does nor vent liqrid. Tho cold trega nill maiffib tb

cryogvric temperapre for4 leasl 12 hours. Howevtr, in ordcr to nninimi'c the poadbi&icg of

d,ri"g ."y *fo* wbich are codcnsed on &e cold trsp, 6e trap manral nalnts sh$ld ba
rcrivatcO wlta rha fir$ It ur trurs of tlc power loss if poss$lc'

lf ooolieg of thc traps ig mt feasiblc ftr sone reacoq tbry ld$t bc isolated Fos tb ftst oftb
ptlnplrry-sy$ee by-ltttiog t* *aeru. ratvcs urhich $fraund ttlc tnps. Ths ntve6 u,tich uI$
bc shut are ts fo[ows:

Tnp
LNTI
TNT2

Vrlva
V3 - shodd already bc cloeed - cotdtn doqr?
V2 aod V5

LNT3 V4 @d Vls

Codtlct tir tcrt coaductor dtcr r power frilurc ber bcca dcttctcd rd rdll*l tcawcl

hrvc bcco ie*imcd.

A,fter rho rnsrum sy$em ir isolstcd &oo tbs obc, thc rougliry props are irolxcd tom the

n rylrg "lrn ., aod rbc oos of LN2 hs boerr rcesabli*cd to tb cold trtps; ft reasoo for se

ig; k;*€t rd,st b" isvcfdgrt€d rd pow€r rnu$ bc r€catlblitlsd rs som rs pos#e toininizc

tte costs rssociated with ttc lo'!il tiEle.

LOSS OF LNz OR LN2 CONTROL FAILURE

T}a daytinrc operuor sball rlways cbo* thc wcight of tbe LN2 dsficl at the cad of tb riry. If

tcre ls rnt gfE i rt liquid to hS the tri8trt, rhe daytinc operator sbell rdrcc tbc LN2d*n'ar

gi"t m f*rUg f"" th"o;S, Thc dcw;shilt h.vi a rninirn'n of20lb. gftitrogetr d th cod of

cach dav strift.
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Thcprwe&rcfulossofLN2of tkftilrrrcofacoldtrapl$ iloosfiolistofrstclose Vl ard
the whrcs srrotdry the tnps.

TnP
LNTI
LNTz
LNT3

)

" Velvcr
v3
V2 sd Vt
v4Ed vt5

lhe next *ep is the dAerninc thc rcasou fo,r th€ loss of IJ.12. The mod probable rcason fo( the
loss is thar &c dCwar has ruo ort of liquid. This must bc svoided st sll cost to p(sv€st rPEfm{Ip
ofthe cold trags. Thc secord probablc cause i9 that th€ trap lovd costrol or sol€ooid bc frilsd s
b tnoed ofr ttect ttc top ad prooedurcs to rna&e zurc tfurt thc Uap is srpgosed to bc cold. K
rbe trap is supposod to be cold rnd tle comotler is in thc oo posirion but lot wo*ing; ffrd opco
g6c naorat Uypass vatvc arourd ttc sol€ooid vatve and aduS the 0ow, thdr srvit{fu to tho mratal
fitt nooe oq ii€ bvd aofrollef, ro s€! if this will cnergizc tbe solcacid. lf aothiss bPP€os'
dgerrnine if a I I 0v power signal is scrc to thc rctcnoid &rriug uranral opa-cion. If ttrcre is no
sigD4 thc levd coutrolkr has frilod. Tte coatroller can bc rcpaircd or the spqrc level csfrolcr
can be utilizod. Ethc solcnoid hts 6iled, it crn be re'placed whh a sprre'

Contlct &G ert coa&cor rftr |g LN2 trry frito.i h|| b.tn dctcclcd.

PUMP FAILURE

Tbc hihrre of a rorghig or ngbomkqrlar putnp may , if kft urcorrocted for a pcriod of tinc'
codrninate the edirc a$e with pump oil. This is unacc@ble ald th€ sls€o is desigpod to

artomdicdlyisohethepumgsintbccarcofrpumpfaiftrc. Tbepnarnaticrahcs'V3fodVlo
*U Ot,rda murc ofi porip or upon loss of power. Tbc nlotd'rahrc Vl cAich boldca thc

hrbe fror8 6c prn4fug syd€{o Sould b€ manulty closad wbrwef a punp bae frilcd orsrhen a
prnp problcm- is lrrspoc&d In addition, if the pumping syston bs shrtdown or o rouglira pury-tal 

idppoC Ae ral"a s€pa".ti4 the rorghing pumps fiour the rcg of thc Egem $orld bo

maor:d$ cfoscd. Tbesc vrlvcs ue V8, v9 8!d Vl t.

Gmt*t tte ttt cogdlctor rftcr thc dsuction hrr b.cn ffi.d'

FAILURE OF TTE BAKE OUT SYSTEM

A fiilurc of tbs boke eut qprcs requites no eoerge,acy a<rioo h.rt nrst bG aorrcct€d os soon 's
pocsle io ordcr to pfocGGd wie thc tcft artd p(w€tn u$aaeseery loss of tinc. Tbc gin of
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oostrct for problecs jith the bake out syststrls is cither Matt Stob6t (634E) of tbc te$ dir€ctot'

nnr-ud.u *i "y"*,6ih.rre $outd be evaluxed to dctcrmhe if dl wdd Eschis6 src sot

opcrationat or if oaly ooc nsc,tine is mtfirnstioning. u atl mactics arc mohrne*ioaiog c'hcck

tbe po*tr 3,ryply rnd thc Power *pply cocucror' 1f ody orc mcfiine h8 6tfa4 &*€mirc if it

t td,t **loir'iireg fic nmote coqtrct of the power $PPly wtki b8t failod. Bithe mcfrinc or

rcorote coorrd has frilcd, replace it with e sParc'

Kthc a*omuic oontrol bas failed on tbc ose machine with suto&$ic cotrol nrs $c mnbiae in

ooogal or r{acc dre urtouratic cOotrol with a rernote cg63rql box' Cue crSt bC oterckoil *ecn

6fug"g 6r ."ffi"1 fcaures of G wddi4, machines. Tbe $$€ tcqtrcure' t6e Ptrcs$rc 13d

',rddsg-$rcbitrc qrl€d @st bc clod€ly minitorcd to proreot devining &on thc dctbQd cootrol

pdrrmeftrs.

Cottrrct tbe t6t cocdtctor rftcr a be*c+ut melfulctioa ic dttcctiil

FAILURE OT TT{E CONTRO{. SYSXEM

Tbe co,ruol systcm b desigEed sxorrDd th use of a PLC. Thie it the b€aft of &e comrol gystes

ad rypicdry;[ Dot be a tobted during t]re tecl. Hoc,€ver, if ths sy$cnr fuuld &i[-sl

d"*ti;"I *;gffi qr* bc codafied tor-rcpair of tne elC Jtc frmrr conat ry$-1c"t
il; rhr["b. f4fi Stobart (63a8) or rbe ie* l4nduaor. 11.the prqring sygte b efoccd by

tii *orol ,y** Grh'ctiol rh€a vl, V3, V5 ard vl'_sbonld bc closcd to pram

conraminUion of tbc h$c. ff, ",notaL nalves (V3 aod VIO) cao bc nlnul}y doced by huaitg

6e runrat operating scrclar on rh pnonratic solenoid vatvc (locarod on th valvc rgutor) .

ilcbfu p^-p isotcion vahes iv'g, v9 ard V I I ) sherld also be closod if th rorgbing 5,51eo b

d€ct€d by &e control sY*cm faihre.

Cadtrl:t th tctt coodudor eftcr a oottml uerunction ic dclcctGd'

{iiiirjii)' ]..,],,
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STAP BY STEP PROCEDURE

LOSSOFPOWER

1 . Ctosc Vl and cotrn artonrtic closrc of v3 ad V t 0

2. Closc tbe valvcs s'rnouding the lNz tap's

LNT3

Vdvlt
V3 - sbould already be olosod ' cosfirm cloaro
V2 aod V5
V4 asd Vl5

Tnp
LNTI
LNTz

3.
4.
(

6.
7.

Closc tbp vrhrc* wtrich bolac 6e rorghing pumps (VE. V9rod Vl l)

iryi" q"uay e"ttt tbe ruson for the gower ftoss' ifh is a local problcm'

Conttct ttc t tt cotdwtor-
hform tbc utility coupory ifthe problcrn is not ju$ wirhh the buildrog

Sttgbdy "p* d; bt p." vatrrcs arouod rbe solcnoid ralvc for tio LNz htps to culre |hlrl-

G"iliz rire..* ;.d8tously coot€d. Thb shoutd bc doe urfthin $e 618 fc|r bcrrs oftc

ftilure.

LOSS OF LNz OR LN2 CONTROL FATLURE

CloseVl,
pa."ri* if tbc I.NZ dewu is cqty. If ir is, quickty rcptoe th dcwar' l'Iote this io tb

logbook 6lc rod crg fhc tc* coriucor. Corrrnue r discrss,cd bctow if tb dcnnr b mt

c[nPty.
f . Cbse ttp vatvcs srrromding tnc trap or traps which bvc failcd'

I ,

4.
5 .

Tmp
LNTI
LNT2

Velvcs
V3
V2 ad V5
V4 md Vl5

J . sngrrtrioeen *e brpcss valves arourd tlrc LN2 solord vatrrcs of the oalfincti<tui$ urp or

*il.rif-. Ttrottb thsG bypass vslves ur il thc trap dirchrrgo linc h 8olty brn oot

disclargiDg liquid'
ity to ia*tit" tt* carxe of tle fiilurt ard repair if pmble'

CO fbc tc* coldoclor prior to opcning eny vacuuo vtlvcr'

llii, ii)
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t .
2.
t .
4.

Stut Vl
Confirnn the closrc of V3 and V I 0
Shl tbc roughing prnp isolacioo vatrrcs V8, V9 ard Vl I

C*t C to-rert-*rdrcter rftcr tlc nelfunctkre br bcrr dctcctcd'

FAILI,JRE OF THE BAKE OUT SYSTEM

l. Detcroilc the frih.uc poia of 6c bake'out system' This may be thc power sy$€m' e qddiry

.t*Oo, th" PI"C mnLol systcm or ttc connolla whic'b b opcraed bv the PI.C'- -
2.Atteogttofnthcprobhoorrcalacethefaultyoo4omifthcopcruorircoddmttblthe

tas coirccUy ie"frtrA th probbn area and if tirc oper"aor is coffic6 dra be on cornodly

repsir or rcplacs thc fauhy cooponeo.
r. Ct-t"J tto r.tt Ainoor il ttc pmblco rolutlon b oar rcdrt epFrott ot' if ttc

cor.rtivc ratio[ b ur*fa

FAILURE OF TI{E CONTROL SYSTEM

r. Inanodiady dorc valvcs Vt, VJ, V5 and VlO'
2. Crtos. \slvcs Vt, v9 and Vl I if the rouehhg pumPs bsvc *oppod
3. Try to dacrnirc rh co4om wbich has fsilcd
* Cottrc tbc tatt col&Etor rft r r coatrol orFraciol ir dctcototl

. )

ii.il-$
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To:
Cc:
Snqccb
Ddr:

Carper*er, Wltrg| A'
W€riss, Ratd€r (LIGO)
Te{*ian, ilstn u; lorgan, Pauta; P€t€ts, Slsve w'
lniid cotnfnsrt6 oo th€ outqBssing Proc€dtJte
Tuo€day, Jeruhty C, 1S5 4:13PM

We rcc€ay€d lhs kx d yoor commcflts ttah w s€{* lo us by Lstry on 1/3/95'

I ha\,€ rpa trad tirng to reviil )'ot t entis wrnetp hJt t lllou$il I trould t€Gpotd to yott oPotfrg co'frn6dt'

We lave na drangrod the ftb 4,po dFc{Fiors dtnPty beaauso il ctEr€ an extra slQ h tt€nsfenl€ dsta fl8 to

vog. Cfun*ro ttre "min Oe t'oe O."diOoc wrt creae anottrer st€p il the troos rtht Cantarsg sm6

ffi t ";;E;1. i'V;-dlit E riS t<c p *ityt*g as sinple as po**te to rcdr€ G{r.or gonqdirt $ t?r'cfi s

pcsbb. [ ]ou iarf h€e dedFlors dtangod we can do lt|t fo( ]ou'

Rrrpttoenotcabradbe|('.Ag€ed'hs',,flbavetobe€i.a.cr€ddrlngF.'mpdo|',|'.

N2 bleed€rop6.dlon. Tho bbe<lers hsve ah€dv bodt adrHed. t q,.o-4!9 tt Y=g:]g9Jr",d*S
n"'m" a"uk ror" lho r€€t ol ttt€ 8)/gcfn atd have adi$ed ttErn e thst ttxy s(Tpry r|6 hl lloiY 0r rfl€
,rrj*u arrm a rhe bottom ol the vi6cot s ffo,y rarg6. 

'| 
b€li€,t e llal fi*e Elree a€ 1./t5 E l lolr lorfie Hgo

ffifi ffi pF*;;-+; t; r* rt grnal roGtung Brnp pipins. Ttto p'rscstre srrtbo nas gp b€ht
rhe visooss 0og 1gqro *aen n tetg- * G- syg;: 11[;e tX6r!t* v4vc are nsv€. toudrst a66 vd ali6yt bo

in,*n h"ri*rrr n 
-q,rffd-t 

ioal nB 61itOoo ate r'ot sht on FrnP h&te o. dtar.".1ivatifi d fte 1160

i[*e 
'Srin"g 

"l ni. Uu.O*r .n!' Ure tl,tps ate *ad"a *g 1gs* ir ipnan.5ain cf t19 en1ie .o.4lfiS

Eyst€.fl r+ to th6 Tl Ps.

I dd rDt 6et a tine fof lhs acth/adoa of tt|o FGA 'vecrnm q/s*etn. nrtk€€ t6 thao oni tro|' io be €t'�#d€d E

;otgp dd p.*t tr*( Ur€ $r.h;;m& E/d6'n wifl roacfi dt€r 2A.hog6 o{ oP€rdtcn' l.el-turn m t*r $Elqr
earV iii it"r i. o"*, I w ao min * ddue r yrcir rvatl a sr of m RGA s]4sem by |ssr'

Pira'i!9g9r6codn$g||ythoPlpk{Bgpl','rb€rcco(#.ttiYa8|6|ttMrhodrrrgEeremrcrcto|
irtpoilSnce.

op€(8tionoflllP2.Ag'r.dTuPzcafibs|unedofieef|igr.Ird€dtotuno.,|theF'pontyb€c{,!€lmc
n6r ne€d€d b€lor€ rf,cn. f nave ria *rO" tfte oacr.|tdfn, U,rr I could probalay b€ ttm€d dt ufi€.t 0|o ]frh
t rclr.rn st|e rt TMPI red*6 f €Jb,t. fi t-rH tlol tum on T P:d.1 tafiro pret'€'t o'€th'&'tg TMPz tlr

il;;rtpr"+el[.;nTMp1, fupe *ior16 rn ue codarn'rd€d b66g,Eo tho ll2 blocd velvc b oeltq. rfrr dilnt

we c8n dsdEs 'orr srte{ry lornofrow.
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