Specify sizes (also see sketches for types of connections)

Interface # and type

Port# | Port Type Cryogenics Feedthroughs as marked on F10041250.1 (sheet 1) CF on standoff | Quantity
standoff tube vacuum tube inner tube
per P&ID | where
Supply and return of purge gas to the insulation space
1,2,19, 20 4ab Argon purge gas (located on the periphery of the fixed plate, go to insulation 2" SCH 10 pipe with ANSI 150# flange none none none 4 none none
space)
o . . 1.25" NPS sch.10 (DN32) . )
3 3 Argon make up gas Make up gas to maintain pressure 3.00" x 0.083 none W/2.75" CF 4.625" CF bored 1 13 internal
L . . 1.25" NPS sch.10 (DN32) . )
4 3 Argon purge gas Purge gas for purification push purge 3.00" x 0.083 none W/2.75" CF 4.625" CF bored 1 14 internal
Supply of argon gas for momentum circulation during " " 1.25" NPS sch.10 (DN32) " .
5 3 Argon gas momentum 3.00" x 0.083 none " 4.625" CF bored 1 1.5 internal
cooldown w/2.75" CF
o . . 1.25" NPS sch.10 (DN32) . )
6 3 Argon gas cooldown Supply of argon gas to atomize liquid argon 3.00" x 0.083 none w/2.75" CF 4.625" CF bored 1 1.6 internal
1.5" NPS sch.10 (DN40
7 1 Argon liquid cooldown Supply of argon liquid for cooldown 3.75" x 0.083" 3.5" x 0.065" W/3.375" C(F ) 6" CF bored 1 1.7 internal
o . . . . . | 1.5" NPS sch.10 (DN40) . .
8 1 Argon liquid distribution Argon liquid return to cryostat 3.75" x 0.083 3.5" x0.065 W/3.375" CF 6" CF bored 1 1.8 internal
o Argon liquid spray under roof 1.5" NPS sch.10 (DN40) .
9 1 Argon liquid to cold roof 3.75" x 0.083" 3.5" x 0.065" 6" CF bored 1 1.9 internal
& g (probably not needed - will be spare) w/3.375" CF
Argon liquid cooldown path to Argon liquid path to condenser and return from tube phase " " " R 1.5" NPS sch.10 (DN40) R .
10 1 3.75" x 0.083 3.5"x0.065 " 6" CF bored 1 1.10 internal
condenser separator w/3.375" CF
11 2 Argon gas boil-off Argon boil-off gas return to condenser 4.75" x 0.083" 4.5" x 0.065" 2.5"NPS sch.10 (DN65) 6.75" CF bored 1 none none
14 4a Argon gas vent port Vent to pressure reliefs 12" x 0.375" none none 14" CF 1 1.14 none
15 4c spare port spare 4.75" x 0.083" N/A N/A 6.75" CF bored 1 none none
16 4a Argon vacuum relief Air intake 12" x 0.375" none none 14" CF 1 1.16 external
17 ad Instrumentation port Ullage pressure 0.375" x 0.083" none none 3/8" Swagelok VCR 1 none none
18 4d Instrumentation port Ullage pressure 0.375" x 0.083" none none 3/8" Swagelok VCR 1 none none
12,13 4c Liquid level probes Liquid level probes 0.75" x 0.083" none N/A 2.125" CF bored 2 none none
21, 27 4c Instrumentation ports T sensors from inside cryostat 4.0" x 0.083" N/A N/A 6.00" CF bored 2 none none
22,23 4c Spare ports spare 1.75" x 0.083" N/A N/A 2.75" CF bored 2 none none
24 4c Spare ports spare 1.25" x 0.083" N/A N/A 2.75" CF bored 1 none none




Port # Description Standoff tube/pipe Flange/CF on standoff | Quantity
1,2,19,20 Argon purge gas 2" SCH 10 pipe with ANSI 150# flange none 4
3 Argon make up gas 3.00" x 0.083" 4.625" CF bored 1
4 Argon purge gas 3.00" x 0.083" 4.625" CF bored 1
5 Argon gas momentum 3.00" x 0.083" 4.625" CF bored 1
6 Argon gas cooldown 3.00" x 0.083" 4.625" CF bored 1
7 Argon liquid cooldown 3.75" x 0.083" 6" CF bored 1
8 Argon liquid distribution 3.75" x 0.083" 6" CF bored 1
9 Argon liquid to cold roof 3.75" x 0.083" 6" CF bored 1
10 Argon liquid cooldown path to 375" x 0.083" 6" CF bored 1

condenser

11 Argon gas boil-off 4.75" x 0.083" 6.75" CF bored 1
12,13 Liquid level probes 0.75" x 0.083" 2.125" CF bored 2
14 Argon gas vent port 12" x 0.375" 14" CF 1
15 spare port 4.75" x 0.083" 6.75" CF bored 1
16 Argon vacuum relief 12" x 0.375" 14" CF 1
17 Instrumentation port 0.375" x 0.083" 3/8" Swagelok VCR 1
18 Instrumentation port 0.375" x 0.083" 3/8" Swagelok VCR 1
21,27 Instrumentation port 4.0" x 0.083" 6.00" CF bored 2
22,23 Spare ports 1.75" x 0.083" 2.75" CF bored 2
24 Spare port 1.25" x 0.083" 2.75" CF bored 1




5&6

imensions
3 &4
4875

COMNMECTION TYPE 3
PORTS:

Port 3,4,5,6 (see Table for d

Sy s
mmmm £ g
HLHE E
o § <82 g | 9
PN Sage Easaf[2 3
S\ 30 e g ¢ HE Z
g Se ST m mMr m m& mmmmm
AT m 9| we '
m ] | : E o e
£ ! =& mw i
= N £iRe
| Qo Sonoy
i RSN g 2 e N wm b
g @
mRmM — mm m
°g

PLATE

iz op

Ports 15,21,12,13 (see Table for d

Port 11 (see Table for dimensions

Ports 7,8,9,10 (see Table for dimensions)

; o
H
H ¥ i
: o1 Nz
S 1m
AN 8g i i
e BT B AR ez A fd :
w 4 == SRR c [ . 7 e <
SR o -
o ! £ SRt 2 ud 5
F ! | (i 2 o 7]
p | ] s Bz
m = mm g | E 3 2
e B i |5 ol
E 8 ok i | o Q<
i 8 o @
z o o
r4 e e — el 4
§ AR © z m
farr MR b 8 H
1 ]
; mW H SR m g o g
v
A <
& o..«ﬂ.;.c_..”..f 2 [
o y
& I”O&I(f N 01-.
']
Lol
v
k=
S
a
_ _
o
§ MM f - Z <
7 2 g )
: B 5 s \
EH a3 § & o
AT m LE W @ a m H =
LH ik by w S 3
252 | 9 § o ® engs |8
¥ s = - og 85
- g et g i i |9 nm m Pt 58 &I
w N e R g % 2 :
o Ee e I 2 S =~
ge SRR 0E e $ z25 N
o i ! T mi H i R
z8 , 5 F® g 5E
o~ s e e s s s e s e e Qo |z E o AR R
] =] e
L@ ; 2 @ T Zg AR
o { T 3§ E 5 z R
g N _ 8 g g8 T
RS X o] o ; B NN SRS
A e A ) =z = R e ot
2 N g z° 4 ]
3 £ Ee i K2 ts] o § : SRR
a G BTN N T AT 2 [¥] = b m S
29 R © @
L RN St £ - Q
8 RNESSRER < a 2
g & AT - - =
iz N SRS - ]
L] 3 v - m
t ~] H
S 5 b
o W V|
38 £
umw S




8 7/

2

DESCRIPTION:
CATEGORY: CRYOSTAT

158 M3 CRYOSTAT VER 3 REV 2

ARSI i REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
) DRAWN
- | F10035424- - -RCD
9 X 6 22 ] 10 23
L — 4
€:‘/§ " @/
i % — 24 Diameter
Port # Description . Fla CF on standoff | Quanti
. Standoff tube/pipe e —
1,2,19,20 |Argon purge gas 2" 8CH 10 pipe with ANSI 150# flange none 4
3 Argon make up gas 3.00" x 0.083" 4.625" CF hored 1
4 Argon purge gas 3.00" x 0.083" 4 625" CF hored 1
~ 5 3 5 Argon gas momentum 3.00" x D.083" 4 625" CF hored 1
6 Argon gas cooldown 3.00" x 0.083" 4.625" CF bored 1
7 Argon liquid cooldown 3.75" x 0.083" 6" CF bored 1
8 Argon liquid distribution 3.75" x 0.083" 6" CF bored 1
=] Argon liquid to cold roof 3.75" x 0.083" 6" CF bored 1
10 Argon liquid cooldown path to condenser 3.75" x 0.083" 6" CF bored 1
22 11 Argon gas boil-off 475" x 0.083" 6.75" CF bored 1
13 ] @] o) 10 4 >3 12,13 |Liquid level probes 0.75" x 0.083" 2.125" CF bored 2
24 14 Argon gas vent port 12" x 0.375" 14" CF 1
15 spare port 475" x 0.083" 6.75" CF bored 1
| | 16 Argon vacuum relief 12" % 0.375" 14" CF 1
’ 17 Instrumentation port 0.375" x 0.083" 3/8" Swagelok VCR 1
18 Instrumentation port 0.375" x 0.083" 3/8" Swagelok VCR 1
‘ 21,27 |Instrumentation port 40" x 0.083" £.00" CF bored 2
é 22,23 |Spare ports 1.75" x 0.083" 2.75" CF bored 2
/ 24 Spare port 1.25" x 0.083" 2.75" CF bored 1
V f I U
o Port # Description Diameter (mm) Quantity
) 25 High Voltage Feedthrough 156 1
\ [ 26 Manhole 609 1
‘h
2
° 10
22
13 \ \ 4 / 23
| — 24
7
S 5 3
UNLESS OTHERWISE SPECIFIED - _
DRAWN S.HENTSCHEL OATE | 16-Dec-2014 | mijfm
e x| 2o 2ok | o | oxe FERMI NATIONAL ACCELERATOR LABORATORY
CHECKED DATE UNITED STATES DEPARTMENT OF ENERGY
ol .02 .005 1/16 1°
BREAK ALL SHARP EDGES .015 MAX. APPROVED DATE NAME
DO NOT SCALE DRAWING [[/SED ON SBN FIXED COVER FEEDTHROUGHS
DIMENSIONS BASED ON ASME Y14.5-2009
MAX. ALL MACH SURFACES 125/ 158 M3 CRYOSTAT VER 3 REV 2
DRAWING UNITS: INCHES
“y\TER 1AL
% . SCALE S1ZE |DRAWING NUMBER SHEET REV
lel
OF -
GROUP: Neutrino Division | CAGE CODE: OUSR6 D l__ 1 0035424 ]' ]'
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SBND Interface Control Document
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Flow Rating
. . . Pressure Ratin Temperature .. .
SBND interface points on P&ID drawings . & p. kg/s for liquid and Connection
Barg (psig) Rating, K 5
m3/hr for gas
Drawing . . L. . . Maximu . . . (described as provided (described as provided by
# Fluid Description Location Type Design Design Range Design | Maximum .
Number P P g m g g g by CERN) Fermilab)
Proximity<->Internal: (T 3) 1 | DN32 sch.10 w/2.75" | | 1.25" sch.10 NPS w/2.75"
ype 3) Inner: nner: sch.10 w/2. nner: 1.25" sch. w,
1.3 I\T;%%‘{;(Z)?:Gls GAr NP-03-80-AG8 In the cryostat 1.25"NPS sch.10 (DN32) | 0.35(5.0) | 9.0(132.3) 87 85 —-311 >10 GAr 100 GAr CF Comes from CERN CF. Open to cryostat; no pressure
GAr make-up gas pressure tested. test.
F10041250.1 Proximity<->Internal: (T 3) 1 I DN32 sch.10 w/2.75 | 1.25" sch.10 NPS w/2.75
. ype 3) Inner: nner: sch.10 w/2.75" | Inner: 1.25" sch. w/2.75"
14 NP-03-80-AG10 | C°AT NP-03-80-AG10 Inthecryostat | cunps sch.10 (DN32) | 2.0 (29.4) | 9.0(132.3) | 300 85 —311 | >40GAr | 100GAr | CF Comes from CERN CF. Open to cryostat; no pressure
GAr purge gas pressure tested. test.
Proximity<->Internal:
s F10041250.1 - NP-03-80-AG11 In the crvostat (Type 3) Inner: Inner: DN32 sch.10 w/2.75" | Inner: 1.25" sch.10 NPS w/2.75"
’ NP-03-80-AG11 y 1.25"NPS sch.10 (DN32) | 2.0(29.4) | 9.0(132.3) 300 87 -311 >10 GAr 100 GAr | CF Comes from CERN CF. Open to cryostat; no pressure
GAr gas momentum pressure tested. test.
F10041250.1 Proximity<->Internal: (T 3) 1 | DN32 sch.10 w/2.75 I 1.25" sch.10 NPS w/2.75
. ype 3) Inner: nner: sch.10 w/2.75" | Inner: 1.25" sch. w/2.75"
16 NP-03-80-AG12 | OAT NP-03-80-AG12 Inthe cryostat | cunps sch.10 (DN32) | 2.0 (29.4) | 9.0(132.3) | 300 87 —311 | >10GAr | 100GAr | CF Comes from CERN CF. Open to cryostat; no pressure
GAr gas cooldown pressure tested. test.
F10041250.1 Proximity<->Internal: (Type 1) VJ: 3.5" x Inner: DN40 sch.10 w/3.37" | Inner: 1.5” sch.10 " w/3.375" CF
1.7 NP-03-30-A6 LAr NP-03-30-A6 LAr In the cryostat 0.065" Inner: 1.5"NPS 2.0(29.4) | 9.0(132.3) g7 85 —311 | >0.25 LAr 06 LAr CF Comes from CERN Pressure tested at Fermilab on the
liquid cooldown sch.10 (DN40) pressure tested. bench.
Outer: vacuum jacket Outer: vacuum jacket
F10041250.1 Proximity<->Internal: (Type 1) VJ: 3.5" x Inner: DN40 sch.10 w/3.37" | Inner: 1.5” sch.10 " w/3.375" CF
1.8 NP-03-30-A0 LAr NP-03-30-A0 LAr In the cryostat 0.065" Inner: 1.5"NPS 2.0(29.4) | 9.0(132.3) 37 85 311 >1 LAr 35 LA CF Comes from CERN Pressure tested at Fermilab on the
liquid distribution sch.10 (DN40) pressure tested. bench.
Outer: vacuum jacket Outer: vacuum jacket
F10041250.1 Proximity<->Internal: (Type 1) VJ: 3.5" x Inner: DN40 sch.10 w/3.37" | Inner: 1.5” sch.10 " w/3.375" CF
1.9 NP-03-30-A10 LAr NP-03-30-A10 LAr In the cryostat 0.065" Inner: 1.5"NPS 2.0(29.4) | 9.0(132.3) g7 85 —311 | >0.13 LA 0.3 LAr CF Comes from CERN Pressure tested at Fermilab on the
liquid to cold roof sch.10 (DN40) pressure tested. bench.
Outer: vacuum jacket Outer: vacuum jacket
F10041250.1 Proximity<->Internal: (Type 1) VJ: 3.5" x Inner: DN40 sch.10 w/3.37" | Inner: 1.5” sch.10 " w/3.375" CF
1.10 NP-03-30-A9 LAr NP-03-30-A9 LAr In the cryostat 0.065" Inner: 1.5"NPS 2.0(29.4) | 9.0(132.3) 37 85 —311 | 50.25 LA 06 LAr CF Comes from CERN Pressure tested at Fermilab on the
return to condenser sch.10 (DN40) pressure tested. bench.
Outer: vacuum jacket Outer: vacuum jacket
Proximity<->External: .
Outside cryostat
114 F10041250.1 GA NP-03-90-AV1 b the t It (T 4A) 14” CF 5500 at
' NP-03-90-AV1 ' GAr to external above the top piate ype 0.35(5.0) | 9.0(132.3) | 300 | 256 —311 | design N/A 14” CF 14” CF
. to PSV-8009A
pressure relief préssure
SBNFD
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Proximity<->External: .
Outside cryostat
116 F10041250.1 GA NP-03-90-AV2 b ¢ late t (T 4A) 147 CF 5500 at
' NP-03-90-AV2 ' GAr to external above top piate to ype 0.35(5.0) | 9.0(132.3) | 300 | 256 —311 | design N/A 14” CF 14” CF
. PSV-8007A
pressure relief préssure
External<->Proximity: Iee :Ir; Fg:;'g‘:; Inner: 2”NPS sch.10 with socket
Ine NF-U3-3U- Fig.1) Inner: 2” NPS | FNAL
Supply LAr/GAr . (Fig.1) ' Inner: DN50 sch.10 capped | " d by and pressure test
F10041250.2 NP-03-30-A1 connected with sch.10 with socket weld bipe Comes from CERN between FCV-7006A, PV-7005A,
2.1 “ | LAr/GAr combined lines PP PV-7030A, PV-7031A, FCV-5206A,
NP-03-30-A1 from the LAr dewar ” . 5.0(73.5) | 9.0(132.3) 93 85 —-311 >30 GAr 150 GAr pressure tested. . .
NP-03-30-A1 and Outer: 4”NPS sch.5 with FCV-6002A, and misc. valves via
outside the building lamshell Quter: DN100 sch.5 capped instrumentation port
T NP-03-80-AG3 clamshe (with vacuum break) . i
to the purification supply LAT/GAr Outer: 4”NPS sch.5 with clamshell
) final weld by FNAL
External<->Proximity: At NP-03-40-F1 Inner: DN25 socket I . 17NPS sch. 10 with socket
25 F100412502 | o Supply GAr/H2 filter skid 1 valve | 1” NPS sch. 10 socket connection to HV-7011A %b N ALSC p W So‘tf et
. r i B weld by and pressure tes
NP-03-70-RB2 mixture from box - external valve weld 2.0(29.4) | 9.0(132.3) 460 244 —500 | >10 GAr 50 GAr Comes from CERN pressure between HV-7011A and supply
external cryogenics HV-7011A tested. manifold of GAr/H2.
External<->Proximity: At NP-03-40-F2 . )
)a F100412502 | Supply GAr/H2 filter skid 2 valve | 17 NPS sch. 10 socket ?;Teééiﬁistioﬁ\kfe;mm '”gﬁbl FNNP:LS::;&Z:: :::'(:tt
. r i B i - w v u
NP-03-70-RB3 mixture from | box - external valve weld 2.0(29.4) | 9.0(132.3) 460 244 -=500 | >10 GAr P0GAr | - mes from CERN pressure | between HV-7100A and supply
external cryogenics HV-7100A tested. manifold of GAr/H2.
External<->Proximity: At NP-03-40-F3 Inner: DN25 socket Inner: 1”NPS sch.10 with socket
o F10041250.2 GAr/H2 Supply GAr/H2 filter skid 3 - 1” NPS sch. 10 socket connection to HV-7213A weld by FNAL and pressure test
’ NP-03-70-RB4 mixture from external valve weld 2.0(29.4) | 9.0(132.3) 460 244 -500 >10 GAr 50 GAr Comes from CERN pressure | between HV-7213A and supply
external cryogenics HV-7213A tested. manifold of GAr/H2.
External<->Proximity:
At NP-03-70-F3
Supply GAr from the filter skid 3 - Inner: DN40 socket Inner: 1.5”NPS sch.10 with socket
5= F10041250.2 GAr dewar outside the external tee 1.5” NPS sch. 10 socket connection to HV-7208A weld by FNAL and pressure test
’ NP-03-80-AP5 building to weld 2.0(29.4) | 9.0(132.3) 300 244 -311 | >40 GAr 100 GAr Comes from CERN pressure | between weld and isolation valves
purification and downstream of tested. supplying GAr to the cryostat.
valve PV-7208A
cryostat
External<->Proximity:
s v GAr th At NP-03-70-F3
upply GAr tfrom the . . Inner: DN40 socket
filter skid 3 - —_ -1.5” i
26 F10041250.2 GA dewar outside the ) It 1.5” NPS sch. 10 socket connection to HV-7212A mn—ﬁjnblliNliis Sijh'lo with stocI:et
: NP-03-80-AG4 ' building to external tee weld 2.0(29.4) | 9.0(132.3) | 300 | 244 -311 | >40GAr | 100GAr | Comes from CERN pressure | oo >Y ang pressure tes
. . upstream of valve tested between HV-7212A and supply
purification and HV-7212A ) manifold of GAr.
cryostat
SBNFD
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3.1

F10041250.3
NP-03-10-N1

LN2

External<->Proximity:
Dewar supply LN2
outside the building
to purification

Dewar NP-03-20-NT
LN2 supply line NP-
03-10-N1 outside
the buildingto N2 | (0. 47Nps sch.5 with
phase separator
NP-03-60-NP

(Fig.1) Inner: 2”NPS
sch.10 with socket weld

2.0(29.4) | 9.0(132.3) 77 75 =311 | 0.75LN2

clamshell

1.5 N2

Inner: DN50 sch.10 capped
pipe (comes from CERN
pressure tested)

Outer: DN100 sch.5 capped
(with vacuum break)

Inner: 2”NPS sch.10 with socket
weld by FNAL and pressure test
between FCV0O101N and FCV4010N
via PSV4010N

Outer: 4”NPS sch.5 with clamshell
final weld by FNAL

In addition, all GAr and GN2 vents for proximity cryogenic equipment and piping (including reliefs and purges to atmosphere) are vented to common gas manifolds (responsibility of external cryogenics). Assume back

pressure of 0.05 bar

This is a controlled document. Initial approval of this document is required before implementation of contracts. All revisions to this document require the change control procedures of the SBN program before revision approval.

PICD Reviewed by:
Sign Off is required by the following personnel.

SBND External Cryogenics

SBND Proximity Cryogenics

Michael Zuckerbrot - FNAL

Johan Bremer - CERN

PICD Approval:
Sign Off is required by the following personnel.

SBND External Cryogenics

SBND Proximity Cryogenics

Michael Geynisman - FNAL

Claudio Montanari - CERN

e See connections types for the cryostat top plate in the attached document.
e See connection type for a vacuum jacketed piping (typical) below on Fig.1:

SBNFD
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Figure 1 Typical interface between CERN (left) and Fermilab (right) after shipment before installation
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