CHAPTER. 6

CONTROL DEWAR.

8.1 GSeneral

The canfral dewar in the intarface betwem the parmanently ingtalled building piping And the
maweable detector. It has bayonet connectione for erpogenic lines And enotains the vapar-
cexaledd errrent: leadn. It aleq containg A liguid helinm reeervair, & LHe supply line mibeaaler,
a LHe mipply J-T valwe and other required walving and instmmentation. Instrumentation
recqitiree] in the contral dewear in detailed in Chapter #. The coofral desar is physically (181
m (32 in) in diameter and appreximatey LE m (@] in) tall. It weghs abeant 480 kg | 1000
The).

A pehematic of the eantral dewar is shown in Figurefi.1. The peoetratinos in the eootral
dewar are talmilated in Tahle 8.1, A lawnt of the top head of the eoohral descar in ghown in
Figure .2, and the eonfignration of bey inbernal com prnents is sbown in Fignre 6.3,

There are no paetrations throgh the shell partion of the vacmm weeeel. Thin featire
permiteAtraightforward amembly of the inharnal companents of the deerar with final eloseat
abtained by rliding the ammm shell omer the tero torospherical beads And joining it to them
with mingle fillet: lap weldn. Stmts cAn maintain the spacing of the heads before the shell
in inAtalled. Thin deaign featnire Alen permita Acoeer to the iobernal contents of the eooboal
dewar in the et A repair in mequired]. by remeoval of the fillet weld which joins the heads
and theshbel and lifting the shell wertically off. The liquid nitrogen enaled radiation shield in
eqmetriucked with jaints that allow it to be removed after making ents in the liquid nitrogen
tmbing.

The lacaticm for all it ane of the aluminnm to stainless sheel material fransition jodnte
in the eryngenic linea in the srvics chimner is located just bAow the enotral dewar. The
chimoey waennm jacket han A mleswe that will be \lid up and welded once the jointe are
complete. Table 6.2 linte the locatione of the material and shape franstions for the coobreal
dewar And chimney aygeoic lines.

6.2 Mounting and Access

The cootral dewar in located cntride the detechor, monohed on an access platform to e
attached tn the eedrting detector erpn ntilities bridge at an elevation correepanding to the top
acceen leed of the miem tmm. Accesr to the control dewar platform is made by ladder from
the detechar platform helowr it during normal aperatinns when the CF toraid in dosed. When
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the CF taraid in apm, limited accees in prssible from the mon tmm as well. Appropriate
anfety hand raile and Lick plates are provided on the contral dewar platform.

An additicmal platfrm will e locate] below the control dewar platform. Thin lower
platform allawr Acoeem o the peostrations an the battom of the contral dewar aned it provides
A lneatinn for the vammm pump and ather sRennm system cnmpanents of the magnet Ayehem.

8.2 Vacuum Jacket

The vammm jacket of the cantral dewar in commaon to bath the chimoey and salenaid. It is
derigned per ASME coele for (104 MPa (6.4 pei] inhernal presmire and 0207 MPa (21 ped]
eoaternal poemmire. The chopen wall thickness of the shel is 4. 7Rmm (11.LR7E in).

£.4 Vapor Cooled Current Leads

The vapar canled leads must carry the full derign operating current of the magnet stahly
at all imes. In addition, they mat e deaigned for arfe operation withant cooling gan Ao
far at least the fill slow discharge fime eonstant of the magnet [appreximatdy 300 seeonds]
in the event: that caaling fow i lost while the magoet in eoecgized. Typically, exdira copper
bemnnd that needes] for the normal self-mifficient cperation of the leads 18 added to crom
peation of the body of the led fo Achiews thin rpecification. (Mben extra coaling fow i Alen
prawided herond the minimum required by the self-mifficient condition.

Fer design prrpasm A commereial vapar eaoled lend rated at & 1A [1] i selected. Typical
eommereial lead paim of thin gire hawe A mannfackurer's lisbed helinm conmmption of 19.2
liters/hr. From eeperience with these types of leads mare stable apecation is achiered af an
increased cald gan flow. The choren fow rate for demign is for 28.8 litemsfhr (1 g/]. The
leaddn are 3%.1 mm (1.5 in) in diameter and are electrically inmilated by & G- 10 tnbe This
(> 111 tnbw pxctends thrangh the reeerwoir down ower the connection between the lead and the
mpereandueting e from the magnet. A stainlem mteel fiibe sealn each (3-1001 tibe Aleered
lead from the top vaemm weerd head to the top of the liquid helinm resecvair. A porge baox
ar heater can be provided to prevent the Acmmulation of water ar water ics cn the warm
eneln of the leads. The inetrmmentation required for the sapar eoaled leads in describws] in
Chapher 4.

6.5 Liquid Helinm Reservoir

A ghainleen rteel liquid helinm reservoir in located in the center of the control dewar. It in
eemmtruched naing M5 em (12 in] schecdnle L8 pipe with torospherical heads. I s 224 em
(127K in) diameter and & em (215 in] long. The maximmm allowable working presmre of
the revervoir in 103 MPa (LR pei).
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Dhiring normal sbeady state conditions, it eontains 32 liters of ligquid helinm and has an
1llagerpace of & liters. The helinm immwotary of the mbeaaler reeerwir in more than miffident
ta prowide eanling for the vapar eoaled leads during the slow discharge of the magnet in the
avert of npest to the mpply of helinm to the eantral dewar. The mpaconducting bases for
the magnet extend intn the reeermir whare ther are conled to aupercandneting tempeara tires
jush belowr the point where thes attach to the bottome of the sapar coaled leads. The reserwnir
liquid inwentary in mipplied by the oefrn flow from the solmoid. The operating preamice of
the sontral dewar in maintained an low AR operationally posrible relative to the refrigecator
(appreodmately (1. L3 MPa (14.1 peia]) remilting in a 4 .81 Kelvin liquid bath in the reeervoir.

The return flow from the solenaid eotem near the batbom of the reeervoir shell. The
floer in i werted npward throngh an Annnlue where it fows ower the coils of the mbeanler.
The 254 cm (L0 in) diameter tiube that i the inner wall of the aoonlue in attached o
the hattam head of the reservnir And stope serecal centimebers balow the sbeady state Liquid
helinm lesel. Twn phase retiirn dow exita at the top of the reeerwrir where it metiroe to the
refrigerator.

The mbeadler in comtmeted of 127 mm (LA in] copper tibing with 284 mm (1.0
in) diameter fins. It has ten and half spirals at & 28§ mm (11.375 in) centerline diameter
ta provide 9.8 m (AL feet) of fubing lmgth. The liqmid helinm from the mefrigacatar o
the eootral deear in Already mibenaled doe to the design of the tranefer line. Aoy heat leal
picleed 1p theomgh the bayonet eonnections in removed by the reeermir miboonler. The Loquid
helinm mipply far the salenaid enters the miboooler spiral aft the bottom of the reeermir. It
eaitn near the top of the revecvdr abant 2.5 am (100 in) helow the top of the annnlis tibe.
The mpply in then expanded throngh a Jonle-Thompeon wal#e And is thermally conneched
to the ennduckam at the battom of the soobral descar.

A peeondary vaeimm eontainer in attached to the bathom of the reeermir. The magnet
mpereandneting buses pama throngh inmilating feed-thronghe imide this saeimm space. The
pecandAry vacmm cantAina in provided to guard agaioat poteotial leaks in the inmilating
feex]-t hrenghe .

£.6 Heat Loads

The cantral dewar han miltilaper mperinanlation in the inmilating vaemmm space. All the
helinm temperatire cnmpooenta Are mrrannded by o Limid nitrogen fraced radiation shield.
The estimated heat loads for the coohral dewar are linted in Table 8.3,

8.7 Loss of Vacunm

Far the helinm reeervnir in the eonfral dewar, relief pizing calenlations show that A heat 1oad
of 8.7 LW will be eaperienced for & fatal lom of saomm with air condeosation. The ®fire
eandition® impased by OGA 8-1.3 [4] is oot an severe an the lom of vaemm eandition. For
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leom of vaennm A relief et at LAY MPa (150 pad] with a fow rate of LI SCFM air will safdy
protect the heinm reserwir againat loms of vaennm.
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Takle 6.1: Control Dewar Penetrations

Tap Head

Baynets

Penetrations

LHe mipply
He retirn: shendy state
He retnirn: caal downfecovery

LN2 supply (5
LN2 retarn (2]

Vaper Conled Leads (4

JT walwe (rperator

Remerwrir Isqlation Valwe Op.
Conl Down Valve Opecatar
LHe Henemwrir Ralief
Chiench Relief (2]

Battnm Head

Penetrations

LN2 Trapped Yol Reidf (2]
JT Valve Trapped Vol Helief
Secondary Vacunm Priom pont:
Main Yacimm Helief Device
Instrmentation Connechors
InAtmimentation Tibing
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Takle §.2: Chimney Pipng Transition Locations

Pipe Section | Material in | Material m | Material in Location of
Solenoid Chimney Dewar Tramition
¥ He Supply |AORL-TR Al | BRL-TE AL A4 88T b Dewnar
5% He Heturn | BORL-TR Al | BORL-TE AL A4 88T Balowr Decar
Shield L3 BIRL-TE Al | ARL-TR AL A4 88T Balowr Decar
Imtercepta LN2 | A4 88T A 88T A4 88T Nene
Chmner Jacket | Alnmimim A 88T A4 88T b Salmqid
Nerla
Pipe Section Shape in Shape in Shape in Location of
Solenoad Chimney Dewar Shape Transition
1% He Supply | Bound Hect. ar 84q. Square Af, Buppart Crl.
5% He Beturn | Bomned Honnd Renned Nene
Shield L3 Ronnd Ronned Renned Nene
Ioberceptan LN2 | Bonnd Round Henned Neme
Chmner Jacket | HEound & in | Obooind Ax7in | Bonned See Fig h.1
0D at noeele | & Bonoed §in

Takle §.3: Heat Loads for the Conirol Dewar

Item 3N o BN K BMtad K
Baycnets 4 W SR W
Crotral Valwe Shem R W
Hadiaticm R W 1w
HEdisf Linm negligible e W
Mircellanemir Condnation nLw
Inhercapta Rl W
Current: Leadk SREL/
Tiatal Baww AW 4+ 883 L br
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Figure 6.1 Simplified Control dewar schematic
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Figure 6.2 Control dewar top head layout
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Figure 6.3 Cross section of Control dewar
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