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The P&ID for the SBN ND cryogenics:

[ Shares similarities with ProtoDUNE single phase and DUNE cryogenic
system (for the benefit of prototyping), i.e. condenser pumps

d Has some unique features, i.e. LAr spray to control ullage temperature <
100K

d Shares similarities with SBN FD cryogenic system for the external
cryogenics, i.e. identical LAr dewars supplied from CERN

This presentation shows:

d P&ID (4 sheets) and modes of operations

 Interfaces between internal-proximity-external

1 Location of equipment inside and outside the SBN ND building

[ Proposed schedule to finalize P&ID for equipment and piping tender
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Requirements for SBND Cryogenics - Cryogenics

Required Parameter for Cryogenics

LAr purity in cryostat
Nitrogen contamination
Design Pressure
Operating gas pressure

GAr Piston purge rate of rise

Membrane cool-down rate

TPCs cool-down rate

Mechanical load on TPC

Nominal LAr purification flow rate (filling/ops)
All surfaces in the ullage during operations
Convective currents inside cryostat

GAr purge within insulation (From LBNF)
Condenser cooling power

Grounding and noise requirement

SBN

3 ms electron lifetime (100 ppt O2 equivalent)
Less than 2 ppm (to coincide with T600)

345 mbarg (~5 psig)

70 mbar (~1 psig) with +/- 5% (~0.05 psig)

1.2 m/hr

From manufacturer (most likely < 10-15 K/hr)

< 40 K/hr
< 10 K/m (vertically)

The LAr or the gas jet pressure shall not apply a mechanical load
to the TPC greater than 200 Pascal

1 volume change/day 7.9 m3/hr = 35 gpm. Less circulation flow is
allowed , e.g. 10 gpm, is rationale is verified. Similar to 1 change
per 8 days for T600

<100 K
<10 cm/s

1 volume change/day of the open space between insulation
panels

Based on fill with LAr (~25 kW)
Electrical isolation from cryostat. Approval by SBND committee
supervising detector and building grounding

2% Fermilab
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General Notes
m GAr Vent Purges
; . l GN2 VENT Purges
& : m X - Purification . USEDFORINITIALCOOLDOWN (1
St > E———— Cooldown 2. THIS SHEET SHOWS INTERNAL AND PROXIMITY
HV-12AND J‘ CV-12AND A b e Fill CRYOGENICS
- m 7 2 Regeneration 3. RTS PLACEMENT IN THE CRYOSTAT (THE RTDS ON
NND/ \1NND A : ] THE TPC NEED TO BE PRE-WIRED ON THE TPC BEFORE
. D i 3 Harma.]. Ops A# IT ENTERING THE CRYOSTAT):
D>< Normal Ops N2
- HV-12NND m m o ATTHEBOTTOM: 4, SCATTERED ON THE BOTTOM
, S 1.NND/ \ 1.NND BUT STAY AWAY FROM THE CPA. 2 ON THE FLAT OF
2 HV-12NND =z THE MEMBRANE, 1 ON A KNUCKLE, AND 1 ON A
Eéaﬁrélhg\EL PRlﬁg(llg/léTY HX-17ND “h?m 1hLD S 1P®/D GN2 VENT RIDGE OF CORRUGATION.
. XXXX _ ' ' z ' -
] xooxx  H—D<t i i o T m - o ONEACH SIDE OF THE CRYOSTAT: 4 EACH, ALONG A
- HV-17NND HV-12NND LN2 VERTICAL LINE, 1M APART. EACH STRING CAN BE
1.AND R - [ STAGGERED WITH RESPECT TO THE OTHERS SO WE
PT FROMLN2 DEWAR HAVE A FINER (.25M) VERTICAL RESOLUTION ON THE
GAr : < Y ‘1\.A|N/ LIQUID LEVEL/GAS GRADIENT.
' ' A - ><
FROM PURIFICATION W HV-17AND ¢ ONTHETOP: 11; 2 ON THE FIXED ROOF, 2 ON THE
I > MOVABLE CEILING SURFACES, 2 ALONG THE ROOF
HV-1?AND STRUCTURE BETWEEN THE FIXED AND MOVABLE
SArVENT ROOFS, 1 MIDWAY IN THE MANHOLE, 2 ON THE
: Gs T = X SIGNAL FEEDTHROUGH FLANGES (ONE FOR COLD
12 : — 1AND/ \1AND/ 3 ELECTRONICS, ONE FOR PDS), 2 DANGLING IN THE
A — . = ) )
& =~ O e ULLAGE (STRAIN RELIEVED TO EITHER THE CRYO PIPE
S OR TPC HANGER, BUT WITH THE SENSOR SOME
@ . 5 <t > DISTANCE AWAY FROM THE METAL STRUCTURE).
' HV-17AND
1.VND HV-12AND o ONTHETPC: 16, 2 STRINGS OF 8 ALONG EACH APA
, —~ m PAIR JOINTS. EACH STRING HAS 4 GROUPS OF 2 1M
GAr VENT APART IN DEPTH, STAGGERED BETWEEN THE TWO
HV-12VND psy . STRINGS, IN EACH GROUP, ONE ON THE FRAME, THE
N 1.AND A A A A : OTHER STICK OUT INTO THE GAS/LIQUID SO WE CAN
+ MEASURE BOTH THE FRAME TEMPERATURE AND THE
T GAr VENT GAS TEMPERATURE NEARBY.
1.AND - —
Fov)
GArVENT 1AND/ I\ - - . POS. DESCRIPTION DIAM. | QTY
. - 1.AND 7§ /% 01| ARGON PURGE GAS r |1
1FACr¥D PU-TIAND BNk 02 | ARGON PURGE GAS > 1
' 03 | ARGON MAKE-UP GAS 175" | 1
FT o < W
M 2 D 04 | ARGON PURGE GAS 175" | 1
N~ S PCV > 05 | ARGON GAS MOMENTUM 125" | 1
| S 2 1AND ‘r 06_| ARGON GAS COOLDOVN 125 | 1
PSV "
- ~ = = [ HV-12AND o INSIDE OUTSIDE INSIDE INSIDE INSIDE 08| ARGON LIQUID DISTRIBUTION 375 | 1
Xé‘ XE _ § XS 09 | ARGON LIQUID TO COLD ROOF 375" | 1
= [= <F|> 2 | AVLYZER 10_| ARGONLIQ. COOLDOWNPATHTO COND._ | 375" | 1
{ | | < - "
LA iy . D . 11 | ARGON GAS BOIL-OFF 4.7:3 1
< . [ B} ] L < m ) 12| LIQUID LEVEL PROBES 7 ]
TO PURIFICATION CV-17AND HV-12AND 1I\LD . . GAr 13 [LIQUID LEVEL PROBES 7|
~ HV?7<A}ND HV??T\]ND 0 PHURIF!CATION ' ’ 14| ARGON GAS VENT PORT, 12 1
GAY VENT %g g{g 2 ' ' 15| SPARE VENTS 475 | 2
: AT AT X iy 16| ARGON VACUUM RELIEF 2 |1
- I xI xI 1"
PU-17ND PU-17ND PROXIMITY _ | _ EXTERNAL 17_[INSTRUMENTATION PORT 0375"| 1
Yy Y RSP erup e a INSDE 1~ OUTSIDE 18 | INSTRUMENTATION PORT 0375'| 1
PV-12AND 1PASI\\IID =, Y= ﬁ,m P 19 | ARGON PURGE GAS > 1
: GAr VENT == == JAND/ \LAND, 20 | ARGON PURGE GAS 2" 1
GAr PURGE ST-17ND _ @ ss\| /P 21 [INSTRUMENTATION PORT 125 | 1
o ] : — 1.AND -~ 1.AND 1.AND
FROM PURIFICATION
\@ 1.AND EXTERNAL CRYOGENICS
— > . \ai INSIDE
HV-17AND ><
@ Y& HV-17AND
- 1.AND = 1
= .
{AND A0 e D \ 1D
: HV-12AND | ‘ : , ' =
<C
B D N | rard ' - NS HV-17AND
FROM PURTFICATION HV-12VND T PIT PIT
ST-2AND [ ' 1AND/ \1.AND
Fov TK-17ND = 2
1.AND -, - V= = HV-17AND '
Ohr ST-AAND PHASE SEPARATOR = = ' P8V — >
: (MAKE-UP LINE) A -~ - = z HV-17AND HV-12AND PROXIMITY EXTERNAL
- ™ 1 ] INSIDE INSIDE
) ) [0 |G [(@ (@ i 5 (o (o) o)
1AND/ {\1AND/ J\1.AND/ J\1.AND - : : 1.AND/ \ 1.AND
- 1.AND ~N N ANALYZER
: 2
GAr - M 1.£ﬁo 1.I\ﬁD X% 2 =) HV-172ND
e ® O\@ & & - 6 e
INSULATION PURGE 197 1.AND @ 4 4 1 1 1 1 1 11 1 1= 1 1 = Slw . . .
1.AND ’ ) 2 Z E E E
o
o \|/ (0t YL/ X0d) 03)1 o4 05 06 (o7) 08 0)(10 11)(12 13,14 15 16 17 18 1912 a A - <« <« <«
PDT = A —
SV-17AND HV-12AND XS
! 1.AND XE = A - -
T (TYP.9PLCS) SEENOTE_ | ~ = PV qe
= = SEE DWG. F10041250.0 FOR DETALL m m — - TE D B2
1 AND = = _ 1.AND 1.AND 1.AND J.AND, ' w0
~ E S 3 = = \“\/}/ ~ - GArVENT +—=
= = s N\ z - =
L x z Y vl oy SEE TOTAL11RTD's i . VEAVEVIRY, Xi e — %5
ﬁ b COLD ROOF T % S 2 !
(UNDER DISCUSSION) X < & LAr = N
I I I I | [ [ - M I L :
AV IAND = o TO PURIFICATION
Y Y YE 1.AND &
<K A e = -
. N u LN
— T &
@ @ FCV TE K K HV-17AND 1AND > > N
Wl (i e a (7 ~ m 2
K K CR-7ND 1.AND A N
_ HV-17AND N
Y - <k CRYOSTAT 1 - m LT
SV-12AND o H H 1AND PSv M M U
o HV-17AND K K N 1.AND GAr VENT m
TE ' O - L
1.AND K K R4 v @)
= () T 5
: K K 1.AND
L = P> N
% 9 _< _< m HV-17AND  CV-17AND
TE
K K 1.AND
N
- K K PU-17ND UNDER
1.AND
K K 2
<k TE g DEVELOPMENT
| i 1.AND =
04/22/2015
v \/ vV N N/ N/ \/ . . g
i T 1 <3 = 9
1 LIQUID DISTRIBUTION 113’\\‘/[) . ~ e HV-12AND  CV-1?AND LEGEND 3
J\ﬁn Jxﬁn Jxﬁn - - 27 HV-17AND PV-12AND  GV-17AND ) PV-12AND , e+ DENOTES VACUUM JACKETED PIPE d
TE Dy N v v v N NN NN NN N NN N N N/ FC ST-17AND g
: i i i i 1 \JAND/ \AND PU-12ND ——— DENOTES PROCESS PIPE g
JAND, PURGING AND TEMPERATURE CONTROL ~— Jxﬁo -1 g
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e
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d
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1.AND 1AND 1AND e, FERMINATIONAL ACCELERATOR LABORTORY 4
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General Notes
GAr Vent
m4 e l GN2 VENT
A m A : Purges 1. USEDFOR INITIAL COOLDOWN @
s % Purification 2. THIS SHEET SHOWS INTERNAL AND PROXIMITY
HV-17AND J‘ CV-17AND A A s Cooldown CRYOGENICS
PT m 2 I Fill 3. RTSPLACEMENT IN THE CRYOSTAT (THE RTDS ON
NND/ \1NND /‘i Regeneration THE TPC NEED TO BE PRE-WIRED ON THE TPC BEFORE
D>< T ° . IT ENTERING THE CRYOSTAT):
HVARAD Normal Ops Ar
-~ ' m m Normal Ops N2 o ATTHEBOTTOM: 4, SCATTERED ON THE BOTTOM
T O 1.NND/ \ 1.NND BUT STAY AWAY FROM THE CPA. 2 ON THE FLAT OF
2 HV-12NND =z THE MEMBRANE, 1 ON A KNUCKLE, AND 1 ON A
EXTERNAL | PROXIMITY HX-A7ND o) (o) 2 piss GN2 VENT RIDGE OF CORRUGATION.
OUTSIDE INSIDE . XXX . \|/ \I'/ Z : .
HV?ND Xxoxxx  H—< £ : o ON EACH SIDE OF THE CRYOSTAT: 4 EACH, ALONG A
= -1 HV-12NND LN2 VERTICAL LINE, 1M APART. EACH STRING CAN BE
1.AND R - [ STAGGERED WITH RESPECT TO THE OTHERS SO WE
o PT FROMLN2 DEWAR HAVE A FINER (.25M) VERTICAL RESOLUTION ON THE
[ IAN LIQUID LEVEL/GAS GRADIENT.
A i Y I " T
FROM PURIFICATION i HV-17AND ¢ ONTHETOP: 11; 2 ON THE FIXED ROOF, 2 ON THE
I - MOVABLE CEILING SURFACES, 2 ALONG THE ROOF
HV-1?AND STRUCTURE BETWEEN THE FIXED AND MOVABLE
A VENT ROOFS, 1 MIDWAY IN THE MANHOLE, 2 ON THE
: Gs T = X SIGNAL FEEDTHROUGH FLANGES (ONE FOR COLD
12 . — 1AND/ \1AND/ 3B ELECTRONICS, ONE FOR PDS), 2 DANGLING IN THE
A — . = ) )
& =~ O e ULLAGE (STRAIN RELIEVED TO EITHER THE CRYO PIPE
3 OR TPC HANGER, BUT WITH THE SENSOR SOME
@ . 5 o - DISTANCE AWAY FROM THE METAL STRUCTURE).
' HV-17AND
1.VND HV-12AND o ONTHETPC: 16, 2 STRINGS OF 8 ALONG EACH APA
, —~ m PAIR JOINTS. EACH STRING HAS 4 GROUPS OF 2 1M
GAr VENT APART IN DEPTH, STAGGERED BETWEEN THE TWO
HV-12VND psy . STRINGS, IN EACH GROUP, ONE ON THE FRAME, THE
N 1.AND A A | Y - OTHER STICK OUT INTO THE GAS/LIQUID SO WE CAN
4 MEASURE BOTH THE FRAME TEMPERATURE AND THE
- GAr VENT GAS TEMPERATURE NEARBY.
1.AND : -
1.AND
GArVENT D - o |e POS. DESCRIPTION DIAM. | QTY
, > 1.AND 7 é '/7 ‘i‘_ 01 | ARGON PURGE GAS 2" 1
1FACr¥D PU-TIAND ERE 02 | ARGON PURGE GAS > 1
' 03 | ARGON MAKE-UP GAS 175 | 1
”F\LD = HvﬁfAND 04 | ARGON PURGE GAS 175" | 1
\ ﬁ‘i ' PCV > 05 | ARGON GAS MOMENTUM 125" | 1
| ] = s 06| ARGON GAS COOLDOVWN 125 | 1
PSv HV-12AND PROXIMITY _ ; _ EXTERNAL 07 | ARGON LIQUID COOLDOWN 375 | 1
GAr VENT 1AND A7 <l - PROXIMITY EXTERNAL_ | _ PROXIMITY :
- ~ = = [ HV-12AND o INSIDE OUTSIDE INSIDE INSIDE INSIDE 08| ARGON LIQUID DISTRIBUTION 375 | 1
XE XE YE XE 09 | ARGON LIQUID TO COLD ROOF 375" | 1
= |= o = , AVLYZER 10| ARGONLIQ. COOLDOWN PATHTO COND. | 375" | 1
] | ] |
LA . T . HV{_ﬁ‘ND ) 11 | ARGON GAS BOIL-OFF 475" | 1
< [ B } = L < ~ ' 12 | LIQUID LEVEL PROBES R
: ' T -
TO PURIFICATION CV-12AND HV-12AND 1I\LD . . GAr 13 | LIQUID LEVEL PROBES R
~ HV?7<A}ND HV??T\]ND 0 P}-llJRIFlCATION ' 4 14| ARGON GAS VENT PORT, 2|1
GAY VENT ig %{g 2 ' ' 15| SPARE VENTS 475 | 2
: ’ S As X 5 16 | ARGON VACUUM RELIEF 12 | 1
PU-17ND PU-17ND PROXIMITY _ | _ EXTERNAL 17_[INSTRUMENTATION PORT 0375"| 1
vy Y TS e O - INSDE 1~ OUTSIDE 18 | INSTRUMENTATION PORT 0375'| 1
PV-12AND 1PASI\\IID =, Y= ﬁ,m P 19 | ARGON PURGE GAS > 1
: GAT VENT == == JAND)  \JAND, 20 | ARGON PURGE GAS 2 1
GAr PURGE ST-17AND _ @ ss\| /P 21 [INSTRUMENTATION PORT 125 | 1
o ] . N 1.AND - 1.AND 1.AND
FROM PURIFICATION
\@ 1.AND EXTERNAL CRYOGENICS
— > . INSIDE
HV-17AND >< ( %(
@ YE HV-17AND
- 1.AND S 1
= .
{.AND F0 \r/ D \ D
' HV-17AND | ‘ : , ' =
<C
B D N | e ' - NS HV-17AND
FROM PURIFICATION HV-12VND = PIT PIT
ST-2AND L - 1AND/ \1.AND
Foy TK-12ND =) o
1.AND > —_ V= = HV-17AND :
Ohr ST-AAND PHASE SEPARATOR = = ' P8V A >
(MAKE-UP LINE) A > z = HV-17AND HV-12AND PROXIMITY EXTERNAL
E - AR > e INSIDE INSIDE
FROMPURTFICATION m @ e /7o |/ Fev HANGH m m
FCV ) N1AND/ |\1AND/ J\1.AND/ J\1.AND - —— . : 1AND/ \1AND
> 1.AND ~N N ANALYZER
o TE _m 2 = ' 2
r g = -
e oRolc - s Ol e ls L[ -
INSULATION PURGE 177 1.AND @ 4L 1L 1 1 1 1 1 1 11 1 1= 1 1 = = . . .
1.AND ; X 5|2 Z 4 S a) 4
\|/ & = = =
et DIZOIDIZT 05 06 (o7) 08 0)(10 11Y(12 1314 15 16 17 18 1911120 - y L <« <« <«
POT 2 | S —
SV-12AND HV-A2AND 1.AND XE 2 A A A
= SEE DWG. F10041250.0 FOR DETAIL T T —L TE TE @ HZ2
TE = 1.AND =
5 = 1.AND 1.AND 1.AND 1.AND w
1.AND 2 = - _ _ _ : : JAND, " 4
~— = = S < < < GAr VENT %F T
= 2 SEE TOTAL 11 RTD" | 2 ' l— =
L S z B | Ll v s A VAVAVEVE Xg Sl
ﬁ b COLD ROOF T % é 2 !
(UNDER DISCUSSION) X < & LAr = N
0T -t T /- T " — — — ] —\— — — —— — —— —— — — >< - TOPURTFICATION
HV-17AND 2 @_
Y Y | YE 1.AND &
<K 1A £ — I I ] -
. M Y
N T ..
@ @ FCV TE K K HV-17AND 1AND > > N
W (R 0, o (7 ~ T = D7
< K CRAD onn AN a A nY
Y L i/ ' K K CRYOSTAT TE - = -
SVE12AND o ' ! PSV /@ O
17 HV-17AND ok JAND, £AND GArVENT Mo
TE : O - 2
= N << = 2 9
TE
1.AND % % 1.AND - O <
L x D< N
% ° _< _< HV-17AND  CV-17AND
TE
K K 1.AND
N
K K PU-17ND
TE _—
(AD < < _ UNDER
<k TE g DEVELOPMENT
| i 1.AND =
04/22/2015
v \/ NN NS \/ . . g
- I 1 <3 = 9
1 LIQUID DISTRIBUTION @—N : e HV-12AND  CV-1?AND LEGEND 3
TE TE TE JAND/ vcoanD PV-12AND  GV-17AND PV-12AND e+ DENOTES VACUUM JACKETED PIPE d
AN AN VEVEAVAVV VIV VIV IRVVIEV IRV EVIE VIRV VIE VRV 0 A - FC ST-PAND 3
TE . ; . . . 1 \1AND/ \1.AND PU-I7ND ———— = DENOTES PROCESS PIPE 3
JAND, PURGING AND TEMPERATURE CONTROL ~— J\ﬁD ol g
. 4
[&
E
‘ d
[a
d
]
() E
3
TE TE TE 4
1.AND 1AND 1AND e, FERMINATIONAL ACCELERATOR LABORTORY 4
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General Notes
m GhrVent l GN2 VENT
<] .
A : Purges 1. USEDFOR INITIAL COOLDOWN
A , g
: ! I T Purification 2. THIS SHEET SHOWS INTERNAL AND PROXIMITY
i A o A A 14 CRYOGENICS
HV-12AND CV-17AND s Cooldown
PT P 12 I Fill 3. RTSPLACEMENT IN THE CRYOSTAT (THE RTDS ON
1D/ L1NND 7 S Regeneration THE TPC NEED TO BE PRE-WIRED ON THE TPC BEFORE
. o S ) IT ENTERING THE CRYOSTAT):
HV?7<N}ND Normal Ops Ar
T Pl . o ATTHEBOTTOM: 4, SCATTERED ON THE BOTTOM
T 1.NND./ \1.NND Normal Ops N2 BUT STAY AWAY FROM THE CPA. 2 ON THE FLAT OF
2 HV-12NND =z THE MEMBRANE, 1 ON A KNUCKLE, AND 1 ON A
EXTERNAL _; PROXIMITY HX-A7ND o) (o) 2 piss GN2 VENT RIDGE OF CORRUGATION.
OUTSIDE INSIDE . XXXX : : = : .
Hv?ND X000 H—D<t i an m - o ON EACH SIDE OF THE CRYOSTAT: 4 EACH, ALONG A
- HV-12NND - ‘ LN2 VERTICAL LINE, 1M APART. EACH STRING CAN BE
D R - [[6] STAGGERED WITH RESPECT TO THE OTHERS SO WE
: PT FROMLN2 DEWAR HAVE A FINER (.25M) VERTICAL RESOLUTION ON THE
GAr . - L ] Q\|N/ LIQUID LEVEL/GAS GRADIENT.
FROM PURIFICATION ' N9 N o ONTHETOP: 11; 2 ON THE FIXED ROOF, 2 ON THE
HV-17AND
I - MOVABLE CEILING SURFACES, 2 ALONG THE ROOF
HV-17AND STRUCTURE BETWEEN THE FIXED AND MOVABLE
ROOFS, 1 MIDWAY IN THE MANHOLE, 2 ON THE
GAr VENT CS ﬁm = X SIGNAL FEEDTHROUGH FLANGES (ONE FOR COLD
[en) . s
12 A —) 1AND/ \1AND/ 3B ELECTRONICS, ONE FOR PDS), 2 DANGLING IN THE
& =~ ~ N B ULLAGE (STRAIN RELIEVED TO EITHER THE CRYO PIPE
[ S OR TPC HANGER, BUT WITH THE SENSOR SOME
DISTANCE AWAY FROM THE METAL STRUCTURE).
! < i
1 CﬁD ' D><J HV-12AND
: HV-17AND o ONTHETPC: 16, 2 STRINGS OF 8 ALONG EACH APA
. I —~ PAIR JOINTS. EACH STRING HAS 4 GROUPS OF 2 1M
GAr VENT APART IN DEPTH, STAGGERED BETWEEN THE TWO
HV-12VND PSV . STRINGS, IN EACH GROUP, ONE ON THE FRAME, THE
) 1.AND A A A A - OTHER STICK OUT INTO THE GAS/LIQUID SO WE CAN
=+ MEASURE BOTH THE FRAME TEMPERATURE AND THE
- GAr VENT GAS TEMPERATURE NEARBY.
m  \JAND : -
Fov) £ 2
1.AND = >
GArVENT '§°<',—', - o | POS. DESCRIPTION DIAM. | QTY
- > 1AND 7 g '/7 £ 01 | ARGON PURGE GAS 7 1
. 1 B "
1FACr¥D A Option 1 PU-AZAND S |3 02 | ARGON PURGE GAS 2 1
' 03 | ARGON MAKE-UP GAS 175" | 1
= B
FT = <3 04 | ARGON PURGE GAS 175" | 1
1.AND = HV-12AND :
N~ S PCV > 05 | ARGON GAS MOMENTUM 125" | 1
| ] = s ‘r 06| ARGON GAS COOLDOVWN 125 | 1
- ~ = = 4 HV-17AND o INSIDE OUTSIDE INSIDE INSIDE INSIDE 08| ARGON LIQUID DISTRIBUTION 375" [ 1
XE XE YE XE 09 | ARGON LIQUID TO COLD ROOF 375" | 1
= |= o = , AVLYZER 10| ARGONLIQ. COOLDOWN PATHTO COND. | 375" | 1
A 1 D> ) 11 | ARGON GAS BOIL-OFF 475" | 1
LAr iy : HV-12AND -
< . Bt e, <} m f 12 [ LIQUID LEVEL PROBES K
TO PURIFICATION [\ . GV 9aND RV 24ND < T > . . GAr 13| LIQUID LEVEL PROBES R
Option 2 JAND, D> D] H | . 14| ARGON GAS VENT PORT 2| 1
HV-12AND HV-12AND  TO PURIFICATION '
GAr VENT ig %{g 2 15| SPARE VENTS 75 | 2
: AT AT X < 16 | ARGON VACUUM RELIEF 12" 1
- z 1= =
17 | INSTRUMENTATION PORT 0375 1
PU-19ND PU-12ND PROXIMITY _ |  EXTERNAL
Ootion 2: Yy Y TS erup e a INSDE 1~ OUTSIDE 18 |INSTRUMENTATION PORT 0375'| 1
ption - PV-12AND PSV v = Y=, ﬁ,m P 19 | ARGON PURGE GAS z 1
Pressurized spray (A GAY VENT == Tz JAND/ \JAND, 20| ARGON PURGE GAS A
GAr PURGE ST-17ND j @ ss\| /P 21 [INSTRUMENTATION PORT 125 | 1
FTgi | <t 1.AND - 1.AND 1.AND
FROMPURIFCATION \@ 1.AND EXTERNAL CRYOGENICS
> \&E INSIDE
2 HV-17AND ><
@ Y& HV-12AND
FCV RN @
1.AND 1.AND D> . \ 1.UND
HV-12AND . . =
LAr I T AV
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General Notes
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Interface internal - proximity via fixed top plate:
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fix top plate & steel structure
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Michael Geynisman | P&ID for SBN ND cryogenics

Gryogenic penetrations

Fos

Description Diam aty
1,2,19,20 |Argon purge gas 2' [
il Argon make up gas 1.75" 1
4 /Argon purge gas 1.76" 1
5 (Argon gas momentum 1.85" 1
6 Argon gas cooldown 1.25" 1
7 Argon liguid cooldown 3.75" 1
8 Argon liguid gistribution 3.75" 1
9 Argon liguid to celd roof 3.75" 1
10 [Argon liguid cooldown path to| 3.75° 1
condenser
11 /Argon gas boil-off 4.75" 1
12,13 Liguid level probes 0,75 2
14 Argon gas vent port 12" 1
15 Spare part 4.75" 1
16 /Argon vacuum relief 12" 1
17,18 Instrumentaticn pert 0.375" 2
21 Instrumentation pert 4.25" 1
Detector penetrations
Pos., Description Diameter [mm] aty.
22 High Voltage Feedthrough 1
23 Manhole 1

1
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This component is described by 3 assosiated drawings:
-1/3: CEMSNDGIDODY (main sheet)
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Interface internal - proximity via top plate and TPC:
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Interface internal - proximity via top plate and TPC:
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Interface proximity — external (typical example):
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Interface cryo - building (typical examples):

SBN (&) £& Fermilab
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Interface cryo - building (typical examples):
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Interface cryo - building (typical examples):

SBN $& Fermilab
9 3/3/2016 Michael Geynisman | P&ID for SBN ND cryogenics



Interface to SBN ND building (typical examples):
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Interface to cryo - building (typical examples)

£ Fermilab

Michael Geynisman | P&ID for SBN ND cryogenics
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Projected schedule to complete P&ID SBN ND cryogenics:

d Need to be complete at the same time as P&ID fro SBN FD, but haven’t been
discussed in detail for either proximity (CERN) or internal (Fermi) cryogenics

SBN ND (follow)

Stage of completion of PID (due by:) SBN FD
(leading)

Layout is complete at FNAL — transferred to CERN March 3

Preliminary design of area of responsibility (layout, CERN is done

discussion of equipment, but no sizing or valve &
instrumentation lists)

FNAL is done

Lines sizing and revision by CERN and FNAL March 11
New numbering system implemented by FNAL April 1
Ready for review (common, by CERN and FNAL) April 15
Prepare equipment and piping specifications May 13
Cross review and readiness for equipment and piping May 20
specifications. Specs are ready for CERN Specs committee
review.

SBN

March 3

CERN has not started yet.
Response is needed from
CERN (proximity) by March 11

FNAL is done for external,
need to complete internal.

March 18 (?)
April 8 (?)
April 15 (?)
May 13 (?)

May 20 (?)

£ Fermilab

12 3/2/2016 Michael Geynisman | Approach to design, procurement and installation of SBN cryogenics
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