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SBND INTERFACE POINTS ON P&ID DRAWINGS 

Pressure Rating,  
Bar abs 

Temperature 
Rating, K 

Flow Rating, kg/s 
for liquid and 
m3/hr for gas 

Connection 
(CF flanges are by www.lesker.com with rotatable CF on Fermilab 

side) 
Port 

Number 
DRAWING 
NUMBER 

FLUID DESCRIPTION LOCATION TYPE  
Opera-

ting 
(assumed) 

 
Design Max. 

 
Opera-

ting 

 
Design 
Range 

 
Opera- 

ting 

 
Design 
Max. 

(described as 
provided by CERN) 

(described as provided by 
Fermilab) 

1.1 F10041250.1 
NP-03-80-IC 

GAr 

Supply of GAr 
Proximity 
<>External 

Supply of GAr 
from external 
gas filter to the 
pressure 
regulators 
(bubbles Fermi) 
for the 
insulation purge 

Swagelok 3 
 

10 300 270 – 
311 

<10 
GN2 

10 GN2 Swagelok Swagelok 

1.2.1 F10041250.1  GAr 
GAr insulation purge 
gas inlet to cryostat 

Outside cryostat Swagelok 1.1 10 300 244 – 
311 < 1 GAr 1 GAr 

Swagelok Swagelok 

1.2.2 F10041250.1  GAr 
GAr insulation purge 
gas outlet of cryostat 

Outside cryostat Swagelok 1.1 10 300 244 – 
311 < 1 GAr 1 GAr 

Swagelok Swagelok 

1.2.3 
(see 
1.14) 

F10041250.1 
NP-03-90-AV1 

& AV2 
GAr 

GAr to external 
pressure relief 

Proximity<->External: 
NP-03-90-AV1 & AV2        

Outside cryostat 
above the top 

plate to diverter 
valve HV-8009A 

(Type 4A) 12” CF 1.07 1.35 300 87  – 311 3 kg/s 
GAr  N/A DN200 with 12” CF 8” sch.40 with 12” CF 

1.3 F10041250.1 
NP-03-80-AG8 

GAr 
GAr make-up gas 

Proximity<->Internal: 
NP-03-80-AG8         

In the cryostat 
(Type 3) Inner: 

1.25"NPS sch.10 
(DN32) 

1.35 10 87 87  – 311 >10 GAr 100 GAr 

Inner: DN32 sch.10  
w/2.75" CF (comes from 
CERN pressure tested) 

Inner: 1.25" sch.10 NPS w/2.75" 
CF. Open to cryostat. 

1.4 
F10041250.1 

NP-03-80-AG10 
GAr 

GAr purge gas 
Proximity<->Internal: 

NP-03-80-AG10      
In the cryostat 

(Type 3) Inner: 
1.25"NPS sch.10 

(DN32) 
3 10 300 87  – 311 >40 GAr 100 GAr 

Inner: DN32 sch.10  
w/2.75" CF (comes from 
CERN pressure tested) 

Inner: 1.25" sch.10 NPS w/2.75" 
CF. Open to cryostat. 
 

1.5 
F10041250.1 

NP-03-80-AG11 
GAr 

GAr gas momentum 
Proximity<->Internal: 

NP-03-80-AG11      
In the cryostat 

(Type 3) Inner: 
1.25"NPS sch.10 

(DN32) 
3 10 300 87  – 311 >10 GAr 100 GAr 

Inner: DN32 sch.10  
w/2.75" CF (comes from 
CERN pressure tested) 

Inner: 1.25" sch.10 NPS w/2.75" 
CF. Open to cryostat. 
 

1.6 
F10041250.1 

NP-03-80-AG12 
GAr 

GAr gas cooldown 
Proximity<->Internal: 

NP-03-80-AG12      
In the cryostat 

(Type 3) Inner: 
1.25"NPS sch.10 

(DN32) 
3 10 300 87  – 311 >10 GAr 100 GAr 

Inner: DN32 sch.10  
w/2.75" CF (comes from 
CERN pressure tested) 

Inner: 1.25" sch.10 NPS w/2.75" 
CF. Open to cryostat. 
 

1.7 
F10041250.1 
NP-03-30-A6 

LAr 
Liquid cooldown 

Proximity<->Internal: 
NP-03-30-A6 LAr  

In the cryostat 
(Type 1) VJ: 3.5" x 

0.065" Inner: 1.5"NPS 
sch.10 (DN40) 

3 10 87 87  – 311 >0.25 LAr 0.6  LAr 

Inner: DN40 sch.10 
w/3.375" CF (comes from 
CERN pressure tested) 

Outer: vacuum jacket 

Inner: 1.5” sch.10 " w/3.375" CF 
Open to cryostat. 
 
Outer: vacuum jacket 
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1.8 
F10041250.1 
NP-03-30-A0 

LAr 

Liquid distribution 
(bottom) 

Proximity<->Internal: 
NP-03-30-A0 LAr  

In the cryostat 
(Type 1) VJ: 3.5" x 

0.065" Inner: 1.5"NPS 
sch.10 (DN40) 

3 10 87 87  – 311 >1 LAr 3.5 LAr 

Inner: DN40 sch.10 
w/3.375" CF (comes from 
CERN pressure tested) 

Outer: vacuum jacket 

Inner: 1.5” sch.10 " w/3.375" CF 
Open to cryostat. 
 
Outer: vacuum jacket 

1.9 
F10041250.1 
NP-03-30-A10 

LAr 

Liquid distribution 
(top) 

 Proximity<->Internal: 
NP-03-30-A10 LAr  

In the cryostat 
(Type 1) VJ: 3.5" x 

0.065" Inner: 1.5"NPS 
sch.10 (DN40) 

3 10 87 87  – 311 >0.13 LAr 3.5 LAr 

Inner: DN40 sch.10 
w/3.375" CF (comes from 
CERN pressure tested) 

Outer: vacuum jacket 

Inner: 1.5” sch.10 " w/3.375" CF 
Open to cryostat. 
 
Outer: vacuum jacket 

1.10 
F10041250.1 
NP-03-30-A9 

LAr 

LAr return to 
condenser 

Proximity<->Internal: 
NP-03-30-A9 LAr  

In the cryostat 
(Type 1) VJ: 3.5" x 

0.065" Inner: 1.5"NPS 
sch.10 (DN40) 

3 10 87 87  – 311 >0.25 LAr 0.6  LAr 

Inner: DN40 sch.10 
w/3.375" CF (comes from 
CERN pressure tested). 

Outer: vacuum jacket 

Inner: 1.5” sch.10 " w/3.375" CF 
Open to cryostat. 
 
Outer: vacuum jacket 

1.14 
F10041250.1 

NP-03-90-AV1 
& AV2 

GAr 

GAr to external 
pressure relief 

Proximity<->External: 
NP-03-90-AV1 & AV2        

Outside cryostat 
above the top 

plate to diverter 
valve HV-8009A 

(Type 4A) 12” CF 1.07 1.35 300 87  – 311 3 kg/s 
GAr  N/A DN200 with 12” CF 8” sch.40 with 12” CF 

1.16 
F10041250.1 

NP-03-90-AV2 
GAr 

Proximity<->External: 
spare 

Outside cryostat 
above top plate 

(spare, but similar 
to 1.14) 

(Type 4A) 12” CF 1.07 1.35 300 87  – 311 N/A N/A DN200 with 12” CF blank N/A 

2.1 
F10041250.2 
NP-03-30-A2 

LAr 
LAr to PM1   

Proximity<->External 

from NP-03-30-A2 
to PM1 inside the 

building 

Johnston bayonet 
connection: 

CERN: Female bayonet 

Fermi: Male stinger on 
flex hose (male stinger 

is supplied by CERN) 

5 10 87 87  – 311 

 
0.001 
kg/s LAr 

 

0.010  
kg/s LAr 

Inner: female bayonet to 
accommodate DN15 male 
stinger (comes from CERN 
pressure tested) 

Outer: vacuum jacket for 
Johnston bayonet 

Inner: DN15 male stinger (part 
supplied by CERN) integrated to 
vacuum jacketed flex hose 
(supplied and pressure tested by 
Fermi)  
Outer: vacuum jacket for flex hose 

2.2 
F10041250.2 
NP-03-70-RB2 

GAr/H2 

Supply GAr/H2 
mixture from 

external cryogenics 
External<->Proximity:  

At NP-03-40-F1 
filter skid 1 valve 

box -  external 
valve HV-7011A 

CF connection: 

CERN: CF 2.125”  

Fermi: CF 2.125”  

3 10 460 244  – 
500 >10 GAr 50 GAr 

Inner: DN25 with CF 2.125” 
(comes from CERN pressure 
tested) 

Inner: 1” tube with CF 2.125”  
(supplied and pressure tested by 
Fermi) 

2.3 
F10041250.2 
NP-03-70-RB2 

GAr/H2 

Supply GAr/H2 
mixture from 

external cryogenics 
External<->Proximity 

At NP-03-40-F2 
filter skid 2 valve 

box -  external 
valve HV-7100A 

CF connection: 

CERN: CF 2.125”  

Fermi: CF 2.125”  

 

3 10 460 244  – 
500 >10 GAr 50 GAr 

Inner: DN25 with CF 2.125” 
(comes from CERN pressure 
tested) 

Inner: 1” tube with CF 2.125”  
(supplied and pressure tested by 
Fermi) 
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2.4 
F10041250.2 
NP-03-70-RB2 

GAr/H2 

Supply GAr/H2 
mixture from 

external cryogenics 
External<->Proximity 

At NP-03-40-F3 
filter skid 3 -  

external valve     
HV-7213A 

CF connection: 

CERN: CF 2.125”  

Fermi: CF 2.125”  

3 10 460 244  – 
500 >10 GAr 50 GAr 

Inner: DN25 with Lesker CF 
2.125” (comes from CERN 
pressure tested) 

Inner: 1” tube with Lesker CF 
2.125”  (supplied and pressure 
tested by Fermi) 

2.5 
F10041250.2 

NP-03-80-AG5 
GAr 

Supply GAr from the 
dewar outside the 

building to 
purification and 

cryostat 

External<->Proximity 

At NP-03-70-F3 
filter skid 3 - 
external tee 

downstream of 
valve PV-7208A 

Welded connection 
(Fig.1) 

DN40 to 1.5” NPS sch. 
10 socket weld 

3 10 300 244  – 
311 >40 GAr 100 GAr 

Inner: DN40 socket 
connection to PV-7209A 
(comes from CERN pressure 
tested) 

Inner: 1.5”NPS sch.10 with socket 
weld by FNAL  (pressure tested 
between isolation valves) 

2.6 
F10041250.2 

NP-03-80-AG4 
GAr 

Supply GAr from the 
dewar outside the 

building to 
purification and 

cryostat  

External<->Proximity:  

At NP-03-70-F3 
filter skid 3 - 
external tee 

upstream of valve 
HV-7212A 

Welded connection 
(Fig.1) 

DN40 to 1.5” NPS sch. 
10 socket weld 

3 10 300 244  – 
311 >40 GAr 100 GAr 

 
Inner: DN40 socket 
connection to HV-7212A 
(comes from CERN pressure 
tested) 

Inner: 1.5”NPS sch.10 with socket 
weld by FNAL  (pressure tested 
between isolation valves) 

2.7 
F10041250.2 
NP-03-30-A4 

LAr/GAr 

GAr vent from PM1 
to NP-03-30-A4 line  

External<->Proximity: 
from PM1 to NP-03-
30-A4 line inside the 

building 

GAr vent from 
PM1 to NP-03-30-
A4 line inside the 

building 

CF connection: 

CERN: CF 2.125”  

Fermi: CF 2.125”  

5 10 244 87  – 311 

 
0.001 
kg/s GAr  

 

0.010  
kg/s GAr 

Inner: DN25 with CF 2.125” 
(comes from CERN pressure 
tested) 

Outer: foam insulated 

Inner: ¾” with CF 2.125”  (supplied 
and pressure tested by Fermi)  
 
Outer: foam insulated 

2.8 
F10041250.2 
NP-03-30-A3 

LAr 

LAr to PM2  

Proximity<->External: 
from NP-03-30-A3 to 

PM1 inside the 
building  

from NP-03-30-A3 
to PM1 inside the 

building 

Johnston bayonet 
connection: 

CERN: Female bayonet 

Fermi: Male stinger on 
flex hose (male stinger 
is provided by CERN) 

 

5 10 87 87  – 311 

 
0.001 
kg/s LAr 

 

0.010  
kg/s LAr 

Inner: female bayonet to 
accommodate DN15 male 
stinger (comes from CERN 
pressure tested) 

Outer: vacuum jacket for 
Johnston bayonet 

Inner: DN15 male stinger (part 
supplied by CERN) integrated to 
vacuum jacketed flex hose 
(supplied and pressure tested by 
Fermi)  
 
Outer: vacuum jacket for flex hose 

2.9 
F10041250.2 
NP-03-30-A4 

LAr/GA
r 

GAr vent from PM2 
to NP-03-30-A4 line  

External<-
>Proximity: from 

PM2 to NP-03-30-

GAr vent from 
PM2 to NP-03-

30-A4 line inside 
the building 

CF connection: 

CERN: CF 2.125”  

Fermi: CF 2.125”  

5 10 110 87  – 
311 

 
0.001 
kg/s GAr  

 

0.010  
kg/s GAr 

Inner: DN25 with CF 
2.125” (comes from 
CERN pressure tested) 

Outer: foam insulated 

Inner: ¾” with CF 2.125”  
(supplied and pressure tested 
by Fermi)  
 
Outer: foam insulated 

SBNFD 
 3 of 6 
 



SBND Interface Control Document 
  November 30, 2016 

A4 line inside the 
building 

 
2.10 

 
F10041250.2 

NP-03-70-
RB2 

 

GAr  

Supply of GAr 
External<-
>Proximity  

On the NP-01-
70-RB2 GAr 
line to LAr 
filtration skid 
NP-03-40-F1 

CF or Swagelok 
connection  

3 10 300 244 – 
500 

<10 
GAr 

10 GAr CF or Swagelok 
connection 

CF or Swagelok connection 

 
2.11 

 
F10041250.2 

NP-03-70-
RB2 

 

GAr  

Supply of GAr 
External<-
>Proximity  

On the NP-01-
70-RB2 GAr 
line to LAr 
filtration skid 
NP-03-40-F1 

CF or Swagelok 
connection  

3 10 300 244 – 
500 

<10 
GAr 

10 GAr CF or Swagelok 
connection 

CF or Swagelok connection 

 
2.12 

 
F10041250.2 

NP-03-70-
RB2 

 

GAr  

Supply of GAr 
External<-
>Proximity  

On the NP-01-
70-RB2 GAr 
line to LAr 
filtration skid 
NP-03-40-F2 

CF or Swagelok 
connection  

3 10 300 244 – 
500 

<10 
GAr 

10 GAr CF or Swagelok 
connection 

CF or Swagelok connection 

 
2.13 

 
F10041250.2 

NP-03-70-
RB2 

 

GAr  

Supply of GAr 
External<-
>Proximity  

On the NP-01-
70-RB2 GAr 
line to LAr 
filtration skid 
NP-03-40-F2 

CF or Swagelok 
connection  

3 10 300 244 – 
500 

<10 
GAr 

10 GAr CF or Swagelok 
connection 

CF or Swagelok connection 

3.1 
F10041250.3 
NP-03-30-A1 

LAr/GAr 

Dewar supply LAr 
outside the building 

to purification 
External<->Proximity:  

From LAr dewar 
NP-03-30-A1 
outside the 

building 

Welded connection 
(Fig.1)  

DN40 to 1.5” NPS sch. 
10 socket weld  

3 10 87 LAr 
300 GAr 87  – 311 > 0.5 LAr 

>30 GAr 
1 LAr 

150 GAr 

Inner: DN40 sch.10 capped 
pipe (comes from CERN 
pressure tested) 
 
Outer: DN80 sch.5 capped 
(with vacuum break) 

Inner: 1.5”NPS sch.10 with socket 
weld by FNAL  (pressure tested 
between isolation valves) 
 
Outer: 3”NPS sch.5 with clamshell 
final weld by FNAL 

3.2 
F10041250.3 
NP-03-10-N1 

LN2 

Dewar supply LN2 
outside the building 

to purification 
External<->Proximity:  

From LN2 dewar 
NP-03-10-N1 
outside the 

building 

(Fig.1)  

DN40 to 1.5” NPS sch. 
10 socket weld  

 

3 10 77 75  – 311 0.75 LN2 1.5 LN2 

Inner: DN40 sch.10 capped 
pipe (comes from CERN 
pressure tested) 
 
Outer: DN80 sch.5 capped 
(with vacuum break) 

Inner: 1.5”NPS sch.10 with socket 
weld by FNAL  (pressure tested 
between isolation valves) 
 
Outer: 3”NPS sch.5 with clamshell 
final weld by FNAL 

 

Notes: 
• See connections types for the cryostat top plate in the attached document 
• See connection type for a vacuum jacketed piping (typical) below on Fig.1 
• All CF flanges are by Kurt J. Lesker  Co. in imperial units 
• In addition, reliefs and vents for proximity cryogenic vessels are vented to common gas manifolds (responsibility of external cryogenics). Assume back pressure of 0.05 bar 
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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 Michel Chalifour - CERN 

 

X____________________________________            X___________________________________ 

 

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

SBND External Cryogenics SBND Proximity Cryogenics 
Michael Geynisman - FNAL Johan Bremer - CERN 

 

X____________________________________            X___________________________________ 
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Figure 1 Typical interface between CERN (left) and Fermilab (right) after shipment before installation 
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standoff tube vacuum tube inner tube
ID # Type

1, 2, 19, 20 4b Argon purge gas

Supply and return of purge gas to the insulation space 

(located on the periphery of the fixed plate, go to insulation 

space)

2" SCH 10 pipe with ANSI 150# flange none none none 4 none none

3 3 Argon make up gas Make up gas to maintain pressure 3.00" x 0.083" none
1.25" NPS sch.10 (DN32) 

w/2.75" CF
4.625" CF bored 1 1.3 internal

4 3 Argon purge gas Purge gas for purification push purge 3.00" x 0.083" none
1.25" NPS sch.10 (DN32) 

w/2.75" CF
4.625" CF bored 1 1.4 internal

5 3 Argon gas momentum
Supply of argon gas for momentum circulation during 

cooldown
3.00" x 0.083" none

1.25" NPS sch.10 (DN32) 

w/2.75" CF
4.625" CF bored 1 1.5 internal

6 3 Argon gas cooldown Supply of argon gas to atomize liquid argon 3.00" x 0.083" none
1.25" NPS sch.10 (DN32) 

w/2.75" CF
4.625" CF bored 1 1.6 internal

7 1 Argon liquid cooldown Supply of argon liquid for cooldown 3.75" x 0.083" 3.5" x 0.065"
1.5" NPS sch.10 (DN40) 

w/3.375" CF
6" CF bored 1 1.7 internal

8 1 Argon liquid distribution (bottom) Argon liquid return to cryostat 3.75" x 0.083" 3.5" x 0.065"
1.5" NPS sch.10 (DN40) 

w/3.375" CF
6" CF bored 1 1.8 internal

9 1 Argon liquid distribution (top) Argon liquid return to cryostat 3.75" x 0.083" 3.5" x 0.065"
1.5" NPS sch.10 (DN40) 

w/3.375" CF
6" CF bored 1 1.9 internal

10 1
Argon liquid cooldown  path to 

condenser

Argon liquid path to condenser and return from tube phase 

separator
3.75" x 0.083" 3.5" x 0.065"

1.5" NPS sch.10 (DN40) 

w/3.375" CF
6" CF bored 1 1.10 internal

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

12, 13 4c Liquid level probes Liquid level probes 0.75" x 0.083" none N/A 2.125" CF bored 2 none none

14 4a Argon gas vent port Vent to pressure reliefs 8.625" x 0.322" none none 12" CF 1 1.14 none

15 4c Spare Spare 4.00" x 0.083" none none 6" CF bored 1 1.15 internal

16 4a Spare Spare 8.625" x 0.322" none none 12" CF 1 1.16 external

17 4d 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

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 Spare 1.75" x 0.083" N/A N/A 2.75" CF bored 2 none none

24 4c Spare Spare 1.25" x 0.083" N/A N/A 2.75" CF bored 1 none none

Specify sizes (also see sketches for types of connections) Interface

Port # Port Type Cryogenics Feedthroughs as marked on F10041250.1 (sheet 1) CF on standoff Quantity

All CF flanges are by Kurt J. Lesker  Co. in imperial units 





Ports 7,8,9,10 (see Table for dimensions) Port 11 (see Table for dimensions) Port 3,4,5,6 (see Table for dimensions)

Ports 14,16 (see Table for dimensions) Ports 1,2,19,20 (see Table for dimensions) Ports 12,13,15,21,22,23,24 (see Table for dimensions)

Ports 17,18 (see Table for dimensions)
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