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FACSIMILE MESSAGE

1501 North Dhvision Street Fax No. is: 815 439 6010

Plairtfield, Minois 60544-8929 Vorify No. is: 815 438 6000
Pagelof 8 January 4, 199%
To: Lamry Jones Fax No. (818)304-9834

LIGO Project Caliech Pasadena, California
From: M. L. Tellalian Phone (815)439-6517 Plainfield Enginceting - PAE

RE: Emergency Procedure Instructions, Quigas Procedure Comments, Baffle Cleaning, Schedule
LIGO Design & Qualification Test - Caltech Conwract C146
Larry,

Emerpency Procedure instructions
Attached for your information are emergency procedure insguctions for the QT prepared by Warren Cazpentcr
These instroctions will be a part of Warrens training class for people involved with the QT.

T o
Your fax of Rai's comments was received yesterday and is being reviewed. Warrem will preseat our response W
you and Rai lawer today if possible. Acached is an E-mail message sent to Rai by Warren yesterday which
™ coantains Warren's initial comments.

Raffle Clezni _
A baffle cleaning procedure is being prepared which utlizes the aluminum heads used for the wbe cleaning. The
head will be inclined and supporied of the center 67 port. The inclined bead will be filled with the cleaning agent
« overflowing which requires approximately 4 gallons. The baffle is placed in the head and covered with plastic.
The inclined bead is then rotated about the center port 1o wash the cleaning agent around the kead and baffie. The
duration and rotation will be consistent with the beam mbe cleaning. A wial was made yesterday and ihis appears
w0 work well. There is sufficient unused Merichem at CBI 0 clean the two baffles. Nearly all of the propanol was
used for the tube cleaning. As such, CBI proposes that the baffies be cleaning with propanol used for the beam
tube rinse. The baffles could be wiped dry afier cleaning with or without unused propanol if desired. A baffle
cleaning procedure is being prepared so let me have your comments.

Schedyle

CBI will oot conduct a preliminary leak test with a temporary head. The QT should be assembled and ready for
Jeak testing by Jeouary 13, Naturally, the duration required for leak testing is difficult to predict. Hear up of the
tube will start as soon as the leak test is compieted and the insularon is antached. Tbe schedule will be updated at
the énd of thig week,

Give me a call if you have any questions.

7%«?; »Zf%

M. L. Telialian - Plainfield Esgineening
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EMERGENCY PROCEDURES INSTRUCTIONS

INTRODUCTION

There are five main emergencies that can be predicted during the operation of the gualification
test pumping system. These are:

e Loss of power

¢ Loss of LN2 or failure of the LN2 trap level controls

« Failure of & pump

+ Failure of the bake out system

« Failure of the control system

Computer log notebook entries must be made for any operator action including any emergency
action. The test director must be notified if any of these emergencies occur.

LOSS OF POWER

The loss of power will stop the control PLC ( programmable logic controlier), shut vacuum valves
V3 and V10, stop all pumps, will stop the tube bake out and will stop the flow of hquid nitrogen
(LN2) to the cold traps. The most important step in recovering from a power outage is 10 dose
the vacuum valve V1. This will isolate the beam tube from the pumping system. This should be
accomplished as soon as possible after the power failure occurs. '

The automatic valves (V3 and V10) will shut on power fallure. However, it is important to
isolate the roughing pumps from the rest of the system by closing V8, V9 and V11. This is done
bec&metheroughingwmpsa:eatalﬁgherpreswethanthcrﬁtofthesymandwhenﬁze
trbomolecular pusps siow down, gas will flow from the high pressure roughing pumps to the
rest of the pumping system. Since the roughing pumps are lubricated and sealed by oil, the
reverse flow of gas back into the pumping system will carry oil vapor into the pumping system.
This contaminates the pumping system and may require that the pumping sysiem be baked or even
disassembled for cleaning. It is therefore imperative that the gas flow from the roughing punmps to
the rest of the system must be prevented. This should be accomplished within the first five
minutes of the power loss
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The next step is to reinstate the cooling of the LNZ traps. Cooling may be reinstated by opening
the manual valves which bypass the solenoid valves. The valves will have to be throttled in order
to maintain liquid in the trap without overflowing LN2 out of the trap veat. This can be
mompﬁshedbyopcmngthemunﬁlﬁqmdﬁmstoﬁowmnofmevmmmm:he
fiow until the vent line stays well frosted but does not vent liguid. The cold traps will maintain the
cryogenic temperature for a1 least 12 hours. However, in order to minimize the possibilities of
loosinganyvaporswhicharecondmedonthecoldtrap,thetrapmamxalvnlwsslmddbe
activated within the first four hours of the power loss if possible.

lfooolinsoftheu'apsisnmfasibleforsomrmon,theynwstbeisolatedﬁomtherestofthe
pumping system by shutting the vacuum valves which surround the traps. The valves which omst
be shut are as follows:

Trap Valves

LNT1 V3 - should already be closed - confirm closure
LNT2 V2 and V5

LNT3 V4 and V15

Contact the test conductor after 2 power failure has beea detected and safety measnres
have been iastituted.

After the vacuum system is isolated from the tube, the roughing pumps ere isolated from the
pumpiog system, and the flow of LN2 has been reestabiished to the cold traps; the reason for the
hssofpowambeinvmigawdmdmwmmbermbﬁdwdasmuposﬁﬂcmmmﬁm
the costs associated with the lost time.

LOSS OF LN2 OR LN2 CONTROL FAILURE

The daytime operator shall atways check the weight of the LN2 dewar at the end of the day. If
thcreisnotmﬁcientliqtﬁdtolastthenight,medaytimcoperatorshallrephocthelmm
prior to leaving for the night. The dewar shall have a minimum of 20 Ib. of nitrogen at the end of
each day shift.
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Thepmoedurcfur!ossoﬂ.NZorthcfaﬂweofacoldttaplcveloontrolistoﬁrszcbseVl and

the valves surrounding the traps.
Trap ’ Valves
LNT! V3
LNT2 V2 and V3
LNT3 V4 and V15

The next step is the determine the reason for the loss of LN2. The most probable reason for the
Joss is that the dewar has run out of iquid. This must be avoided at all cost to prevent warm-up
of the cold traps. The second probable cause is that the trap level controt or solencid has failed or
is turned off. Check the logs and procedures to make sure that the trap is supposed to be cold. ¥
the trap is supposed 1o be cold and the controfier is in the on position but not working, first open

; ) the manual bypass valve around the solenoid valve and adjust the flow, then swnch to the manual

o £l mode on the level controller to see if this will energize the solenoid. If nothung bappens,
determine if a 110V power signal is sent to the solenoid during manual operation. If there is no
signal, the fevel controller bas failed. The controlier can be repaired or the spare level controfler
can be utilized. I the solenoid has failed, it can be replaced with a spare.

Contact the test conductor after an LN2 trap failure has been detected.

PUMP FAILURE

The failure of & roughing or turbomolecular pump may , if left uncorrected for a period of time,
contaminate the entire tube with pump oil. This is unacceptable and the system is designed to
automatically isolate the pumps in the case of a pump faikmwe. The pneumatic valves, V3 and V10
will stast upon failure of a purap or upon loss of power. The manual valve V1 which isolates the
tube from the pumping system should be manually closed whenever a pump has fasled or when a
pump problem is suspected. In addition, if the pumping system has shutdown or a roughing pump
hasstopped,&evaivesseparaﬁngtheroughingpumpsﬁ'omtherestofthesystanshmddbe
manually closed. These valves are V8, V9 and V11

Contact the test conductor after the malfenction has been detected.

FAILURE OF THE BAKE QUT SYSTEM

A failure of the bake out system requires no emergency action but must be corrected as soon as
possible in order to proceed with the test and prevent unnecessary loss of time. The point of
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contact for problems with the bake out systems is cither Matt Stobart (6348) or the test director.
'l‘hebakeotnsystemfa.ihu'eshouldbeevaluatedtodetcrmineifallweidmachimmmt
operational or if only one machine is malfunctionmng. If all machines are malfunctioning, check
the power supply and the power supply contactor. iIf only one machine has failed, determine if it
is the machine itself, the remote coatrol or the power supply which has faded. If the machine or
remote control has failed, replace it with a spare.

If the automatic control has fafled on the one machine with automatic control, run the machine in
manual or replace the sutomatic control with a remote comtrol box. Care must be exercised when
changing the control features of the welding machines. The tube temperature, tube pressure and

welding machine current must be closely monitored 1o prevent deviating from the desirext control
parameters.

Countract the test conductor after a bake-out matfunction is detected.

FAILURE OF THE CONTROL SYSTEM

The control system is designed around the use of a PLC. This is the heart of the control system
and typicaily will not be a problem during the test. However, if the system should fail, an
electrical engincer must be contacted for repair of the PLC. The primary contact for the control
system shall be Matt Stobart (6348) or the test conductor. If the pumping system is affected by
the control sysem makfinction, thea V1, V3, V5 and V10 should be closed to prevent
contamination of the tube. The automatic valves (V3 and V10) can be mamually closed by turning
themam:alopemtingscrewonthepnummﬁcsolenoidva!veﬂocaxedonthevalvcmnor).
Roughingpumpisolaﬁonvaiv&s(vs,VS&MVll)shwldalsobeclosediftberough‘ngsyﬂunis
affected by the contro! system faikure.

Centract the test conducter after a control malfunction is detected.
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STEP BY STEP PROCEDURE
L.OSS OF POWER

1.
2.

SN kW

Close V1 andconﬁ:m automatic closure of V3 and V10
Close the valves surrounding the LN2 traps

Trap Valves

LNT1 V3 - should already be closed - confism closure
LNT2 V2 and V5

LNT3 V4 and V15 -

Close the valves which isolate the roughing pumps (V8, V9 and Vil)

Try to quickly determine the reason for the power loss, if it is a focal problem.

Contact the test conductor.

Taform the utility company if the problem is not just within the building

Slightly open the bypass valves around the solenoid valves for the LN2 traps to easure that

the LN2 traps are continuousty cooled. This should be done within the first four hours of the
failure.

L.OSS OF LN2 OR LN2 CONTROL FAILURE

Close V1.
Determine if the LN2 dewar is empty. If it is, quickly replace the dewar. Note this in the
logbook file and calil the test conductor. Continue as discussed below if the dewar is aot

empty.
Close the valves surrounding the trap or traps which have failed.

Trap Valves
LNT1 V3

LNT2Z V2 and V5
LNT3 V4 and V15

Skightly open the bypass valves around the L N2 solenoid valves of the malfunctioniog trap of
controfier. Throttle these bypass valves until the trap discharge fine is frosty but not

Try to determine the cause of the failure and repair if possible.

Call the test conductor prior to opening any vacuum vafves.
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PUMP FAILURE
1. Shut V1
2. Confirm the closure of V3 and V10
3. Shut the roughing pump isolation vatves V8, VO and V11.
4. Contact the test conductor afier the malfunction has bees detected.
FAILURE OF THE BAKE OUT SYSTEM
1. Determine the faiture point of the bake-out system. This may be the power system, & welding
machhn,mePLCoomrolsystemorﬂ:ccomroﬁerwhichisopcaedbythePLC.
2. Auempttoﬁxtheprobbmmrep!mthefauhymmpomﬁ‘thcop«amismuﬁmmahe
has comrectly isolated the problem area and if the operator is confident that be can correctly
“) repair or replace the faulty component.
e 3. Contact the test director if the probliew solution is not readily apparest or if the
corrective action is unsafe.

FAILURE OF THE CONTROL SYSTEM

1. Immediately close valves V1, V3, V5 and V10.

2 Close valves V8, V9 and V11 if the roughing pumps have stopped.

3. Try to determine the component which has failed.

4. Contract the test conductor after a control malfunction is detected.
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Froay: Carpenter, Wasren A,

To: Woeiss, Ranler (LIGC)

Cc: Tekiakian, Martin L.; Morgan, Paula; Peters, Steve W.
Subject: Initial comments on the oUigassng procedure

Date: Tuesday, January 03, 1995 4:13PM

We received the fax of your comments which was sent 1o us by Larvy on 1/395.
Itumm@ﬁnetomvhwmuﬁamﬁ&mhﬂthwgtﬂlmﬂdmﬁtomopaﬁgmm

WeMvemdwedmeﬁenmemmammybecamkmesmmmhmmmw
You, mmmmwm“hlmwﬁueatemwmphmmmbhmmm
and kss of data. Wewouuﬁotokaepmm\gasshnpleaspmsbbmmwmmmnmhas
possibie. uyoummttmedeearbtmdwvged.wocendolhisforyou.

Pumgp down of calibrated leaks. Ageedﬂmﬂﬂtavetobeevauﬂeddwhgptm

N2 bleeder aperation. The bleaders have ajready been adjusted. 1 have adjusted the bleeders with the roughing
pumpsisolatedhomthorestofmesyﬁwnandhavead}ustedthmnmmwsmplymehlﬁwdﬂw
roughing pump at the bottom of the viscous flow range. | betieve that these values are 1.45 E-1 tom for the large
roughing pump piping and 5E-1 torr for the small roughing pump piping. The pressure can then never go below
the viscous flow range when pumping on the system. These bleedar valves are never touched and will always be
open the qualification teat. Wbieadomarenushnmmmewaﬁermbndﬂmw
pumps. smmdtmumm«mmsmmmmwmmmmmmmdmmwm
gystem up to the TMPs,

1 did not set a tirme for the activation of the RGA vacuum system. 1t 1akes less than one howr 1O be evacuated far
mmmmmmmsmmmnmamam«wm 1 can turn on this system
MyhmtodmimasMaspossNeinMasmdmRGAsymmwM.

Pirani gage recording. Only the P1 pleani gage will be recorded. It was fekt that the other gages were not of

Operation of TMP2, Agreed TMP2 can be tumed on earkier. | waited 10 tum on the pump only because i was
not needed belore then, lmammmmm.mnmwmmmmmmm
vamnaﬂedmmmadm1E4ton.WemednottwnonTMP2m.1tomoprmtmbadhgmm
10 the comprossion of TMP1, TMP2 should not be contaminated because the N2 bleed valve is never shut down.

We can gisCUSS YOur write-up 10mOomow,
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