FESHM 5031.1 PIPING ENGINEERING NOTE FORM
Prepared by: Mark Adamowski‘ & Terry Tope Preparation Date: July 18th, 2011
Piping System Title: LAPD‘ LN2> and LAr Supply Piping
Lab Location: PC4 | - Lab Location code: 701036125

Purpose of system / System description: To supply liquid nitrogen and liquid
argon to LAPD. - . '

Piping System ID Number: »
Appropriate governing piping code: ASME B31.3 - 2010
Fluid Service Category (if B31.3): Category-D No

Pressure .
(circle one)

al). Category-M / High

Fluid Contents: Liquid & Gaseous Nitrogen and Argon
Design Pressure: 100 psig and 60 psig.

Design Temperature: -320 °F (77 K),

Piping Materials: See Note.

Drawing Numbers (PID’s, wel_dments, etc.): See note.
Designer/Manufacturer: FERMILAB -

Test Pressure: See hote.

Test Fluid: pneumatic ~ Test Date: See note.

Statements of Compliance

Piping system conforms to FESHM 5031.1, installation is not exceptional(Ye

Piping system conforms to FESHM 5031.1, installation is exceptional and has
been designed, fabricated, inspected, and tested using sound engineering
. principles: Yes / No

Reviewer's Signature: %M ROLER RABEH(Date: 9,7,/ '/
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D/S Head's Signature: é,é//h %&?/ ‘ Date: 9/(;/10 Y]

ES&H Director's Signature: NA _ Date:

(if exceptional)

Director's Signature or Designee: NA Date:

(if exceptional)

: Pig e Characteristics

Size: See note for full details. Primary sections are 1” Type K Copper with foam
insulation.

Length: See note for full details. LN2 supply 150 feet. LAr supply 70 feet.

Volume: 40 liters -

Relief Valve Information

Type‘: Se.e Note ' Manufacturer:

Set Pressure: Relief Cavpacity:

Rélief Design Code:

Is the system de.signed to meet the identified governing 'code?. Yes / No

Fabrication Quality Verification

System Documentation

Process and Instrumentation diagram appended?
Process and Instrumenfation component list appended?

Is an operatlng procedure necessary for safe operation?
If ‘yes’, procedure must be appended.

Ex_ceptional Piping System

Is the piping system or any part of it in the above category? Yes
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If “Yes”, follow the requirements for an extended engineering note for Exceptional
Piping Systems.

Quality Assurance

List vendor(s) for assemblies welded/brazed off site: No assemblies were
fabricated off site.

List welder(s) for assemblies welded/brazed in-house: See Note.

.Append welder qualification records for in-house welded/brazed assemblies.
See note appendix.

Append all quality verification records required by the identified code (e.g.
examiner's certification, inspector's certification, test records, etc.)

http://lartpc-docdb.fnal.gov:8080/cgi-bin/ShowDocument?docid=639

Statements of Compliance for Amendment #1

Prepared by: Terry Tope Preparation Date: June 25, 2012

Piping System conforms to FESHM 5031.1, installation is not exceptional
No

Piping system conforms to FESHM 5031.1, installation is exceptional and has
been designed, fabricated, inspected, and tested using sound engineering
principles: Yes / No

Reviewer's Signature: / ,MM RELER RABIEHE. Date: _ 11/ Zﬁ /42

D/S Head's Signature: W%/ Date: /¢ /1% /2012

ES&H Director's Signature: NA Date:
(if exceptional)

Director's Signature or Designee: NA Date:
(if exceptional)

version 11.8.12 - page 3



-
"= Fermilab
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Mechanical Department Engineering Note

Number: LArTPC DOC-553 Date: 06/25/12

Project Internal Reference:

Project: LAPD

Title: LAPD LN2 Supply and LAr Supply Piping Engineering Note
Author(s): Mark Adamowski, Terry Tope

Reviewer(s): Key Words: LAPD, LN2, LAr, Piping

Abstract Summary:

This note documents the liquid nitrogen, gaseous nitrogen, and liquid argon
supply piping for LAPD. The note has been amended to document the changes
implemented in preparation for LAPD Run 2.

Applicable Codes:

1. Fermilab Piping Systems, FESHM Chapter 5031.1, Rev. 11/ 2007
2. ASME B31.3-2010
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1.

INTRODUCTION

Nitrogen liquid and gas are used for LAPD, located in PC4. Liquid nitrogen is used as a
coolant for the Argon condenser. A nitrogen phase separator is used to vent off any boil-off
nitrogen before the argon condenser. The nitrogen gas from the condenser is vented
outside.

Nitrogen gas is generated outside with an ambient vaporizer. The vaporized nitrogen gas is
supplied to the filter regeneration system. This demand for nitrogen gas is expected to be
sporadic as needed based on filter life.

The nitrogen will also provide foam insulation purges. Total maximum purge rate is 5 SCFH.

The design pressure for the majority of the N2 piping is 100 psig which is the highest
differential pressure for the solenoid valves. A small portion of the piping has a design
pressure of 60 psig due to the 60 psig MAWP of the condenser vessel which makes pressure
testing the attached piping at 100 psig impossible. All calculations are performed for 100
psig, thus they are adequate for the 60 psig portions. The LN2 supply trailer has a MAWP of
50 psig thus the nitrogen source cannot over pressurize the system.

The liquid argon supply piping for filling the LAPD tank is constructed in the same manner as
the liquid nitrogen supply piping and is also included in this note. The liquid argon supply
contract stipulates that the vendor tanker will have an MAWP less than or equal to 75 psig
and the tanker liquid pump can be locked out. Thus a 100 psig design pressure for the liquid
argon supply piping ensures it cannot be over pressurized by the source.

A tie in to supply liquid nitrogen to the LBNE 35T cryostat has been added to the LAPD liquid
nitrogen supply inside PC4. The flow schematic in Appendix 1 notes these additions. The
addition includes two liquid nitrogen isolation valves, four room temperature instrument
isolation valves, two pressure gauges, a pressure transmitter, a strainer, and two trapped
volume reliefs.

FLOW SCHEMATIC

The N2 and LAr supply piping and instrumentation is part of the LAPD P&ID". The N2 piping
appears on P&ID sheet 1, rows G, H columns 2 through 8, and sheet 2, rows F through H and
columns 4 through 8. The LAr supply piping appears on P&ID sheet 3, rows G and F and

! Liquid Argon Purity Demonstration (LAPD) Cryogenic Safety Report, Section 1.2, LArTPC-Docdb-553.
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columns 1 thru 3. In Appendix 1 the relevant piping sections are highlighted on the flow
schematic along with their design and test pressures. The new components associated with
the amendment are boxed on sheet 1 of the annotated flow schematic.

DESIGN CODE

The N2 and LAr supply piping to LAPD must meet the requirements of FESHM 5031.1.
Cryogenic liquid is covered by ASME B31.3, Normal Fluid Service. Nitrogen vapor piping
downstream of SV-144-N2 is considered Category D Fluid Service and outside of the scope
of this note because its design temperature is above —20 F (and its design pressure is less
then 150 psig). TE-146-N located at the outlet of the ambient liquid nitrogen vaporizer is
monitored by the PLC. The PLC will close SV-144-N2 if TE-146-N drops below =20 F. The
ambient vaporizer is rated to deliver 5,200 SCFH at 70 F for 8 hours with a 20 F approach to
ambient. Nitrogen system demand is not expected to exceed 500 SCFH nor is demand at
the 500 SCFH level expected to exceed 8 hours such that its unlikely that the vaporizer will
deliver gas colder than =20 F at its outlet. The piping from SV-144-N2 is considered in the
flexibility analysis up to the 1*" hard fixed point inside PC4.
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4. MATERIALS

The majority of the LN2 and LAr supply piping is fabricated from pre-insulated type K copper
tubing. Some of the connecting components are bronze and some are 304/316 stainless

steel. Of the materials involved, the copper tubing has the lowest allowable stress of 6000
2

psi®.
The N2 gas supply piping is fabricated from un-insulated copper tubing.

The lowest temperature for LN2 is 77 K and 87 K is the lowest for LAr. This temperature is
above the minimum temperature for copper (4.3 K) and 304/316 (19.3 K).

The Nitrogen and Argon valves and instruments are included in the LAPD valve and
instrument list, which is available in Appendix 1.

Components not conforming to the standards in B31.3 Table 326.1 are listed in Table 1.

The amendment does not introduce additional unlisted components.

? Per B31.3, Table A-1.
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Table 1: Unlisted Components

Pressure i‘ésstlzr:

Component Manufacturer | Classification rating pressure Comments
psig psig

Braided metal flexible hose - 1 in. dia. Hosemaster Unlisted 718 100 See note 1
VCR fittings Swagelok Unlisted 1900 100 See note 2
Tube weld fittings Swagelok Unlisted 2400 100 See note 3
Compression fittings Swagelok Unlisted 1450 100 See note 4
Vaporizer Thermax Unlisted 600 100 See note 5
Tube socket weld elbows - 3/4 in. dia. Truly Tubular Unlisted 8285 100 See note 6
Fermilab 1/2" cryo control valve FNAL Unlisted 350 100 See note 7

Notes

1 Hosemaster supplies a pressure rating for these Masterflex hoses and extensive service experience exists for both
liquid nitrogen and liquid argon.

2 The lowest pressure rating of any Swagelok VCR fitting is 1900 psi. Extensive service experience exists for Swagelok
VCR fittings in liquid argon service at pressures up to 415 psid.

3 The lowest pressure rating of any Swagelok tube weld fitting is 2400 psi. Extensive service experience exists for

Swagelok tube weld fittings in liquid argon service at pressures up to 415 psid.

The lowest pressure rating of any Swagelok compression fitting is 1813 psi.

The manufacturer supplied pressure rating is 600 psi for a Thermax SG50HF with male pipe thread fittings.
Truly Tubular pressure ratings are defined as the minimum pressure which would cause permanent deformation.
Fermilab 1/2" cryogenic control valves have been operated on 350 psi systems extensively.

N o g b
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5. DESIGN PRESSURE AND MINIMUM TUBE WALL

Solenoids are used in the nitrogen supply piping. The largest pressure differential for
under which these solenoid can still open / close is 100 psig. This will be used as the
design pressure for the both the nitrogen and argon piping.

The liquid nitrogen supply and liquid argon supply piping are fabricated from pre-
insulated 1 inch, type K, copper tubing. The vapor supply nitrogen piping is fabricated
from bare 1 inch, type K copper tubing.

The required tubing wall thickness is 0.009 inch for the 100 psig design pressure. The
minimum wall thickness calculations are detailed in the Appendix 2. Type K, 1” copper
has a rated working pressure of 655 psig3.

The 0.065 inch wall thickness of type K copper tubing exceeds the minimum required
for the 100 psig design pressure.

Stainless steel tubing and pipe is also used in the nitrogen piping. The calculations for
minimum wall thickness are the same as the copper calculations shown in the appendix.
All copper and stainless steel tubing and pipe used is summarized in Table 2 with the
physical property data used in determining the minimum wall thickness.

The amendment does not introduce any new materials or additional pipe/tube sizes.

*The Copper Tube Handbook, Copper Development Association, A4015-04/06, Table 3a.
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Table 2: Minimum Tube / Pipe Wall Thickness

OD | Wall | matl SA1 | | o . Ea Design | tmin | wall note
Thk s 8|8 P thk >
> |3 | w tmin
(in) | (in) (psi) (psi) (psig) | (in)
1.125 | 0.065 | copper,k | 6000 | 0.4 | 1.0 | 1.0 | 1.70E+07 | 100 | 0.009 | YES | tubing
3.500 | 0.120 SS 16700 | 0.4 | 1.0 | 1.0 | 2.83E+07 | 100 | 0.010 | YES | 3"sch10
1.315 | 0.109 SS 16700 | 0.4 | 1.0 | 1.0 | 2.83E+07 | 100 | 0.004 | YES | 1”sch10
1.000 | 0.049 SS 16700 | 0.4 | 1.0 | 1.0 | 2.83E+07 | 100 | 0.003 | YES | tubing
0.750 | 0.035 SS 16700 | 0.4 | 1.0 | 1.0 | 2.83E+07 | 100 | 0.002 | YES | tubing
0.250 | 0.035 SS 16700 | 0.4 | 1.0 | 1.0 | 2.83E+07 | 100 | 0.001 | YES | tubing

OVER PRESSURE PROTECTION

The liquid nitrogen and liquid argon piping will have trapped volumes, requiring
overpressure relief. Fire and thermal overpressure are significant sources of
overpressure. The largest relief rate is 43 SCFM air at 110 psig (10% over pressure).
Circle-seal 5100 series relief valves with a 4MP orifice provide 54 SCFM at 110 psig
(10% over pressure). Details of the pressure relief calculations are in the Appendix 2.
No adjustments are made for smaller trapped volumes and the same size relief valve is
used. This allows for shared spares and eliminates the risk of error and installation of
an undersized relief valve.

The nitrogen vent piping post condenser and post phase separator has no valves or
trapped volumes.

The un-insulated % inch copper tubing for the nitrogen insulation purges only contains
liquid for a short distance until it vaporizes. After that short distance the copper tubing
contains only nitrogen gas.

The existing relief valve calculations are valid for the amendment.
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6. PIPING STRESS

The supply piping for the nitrogen liquid and gas piping is routed from a FERMLAB LN2 trailer
positioned near between PS4 and an electrical substation. The liquid nitrogen piping is routed
to a nearby nitrogen vaporizer and over a berm to PC4. The nitrogen gas comes from the
nitrogen vaporizer and is also routed over the berm to PC4. The relative position of the trailer,
vaporizer and PC4 can be seen in Figure 1.

The specific nitrogen supply pipe routing is documented by the ANSYS FEA flexibility analysis
shown in Appendix 3. Piping supports are provided by blocks of plastic that allow the pipes to
slide as they contract and expand.

The components added in this amendment do not affect the flexibility of the piping.

All calculated thermal stresses are below the allowable displacement stress range SA as
computed by 302.3.5(d):
S, = f(1.255, +0.258,) = 1[1.25(6,000) +0.25(6,000)] = 9,000 psi

The piping therefore has sufficient flexibility.
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Figure 1: N2 SUPPLY PIPING ROUTE
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7. CODE REQUIRED DOCUMENTATION

ASME B31.3 requires that the brazing/welding be done by qualified brazers/welders.
Brazer/welder qualifications are documented in the appendix.

B31.3 also requires that a representative sampling of the fabrication be inspected, defined
as not less than 5% of the fabrication. Inspection forms are available here:

http://lartpc-docdb.fnal.gov:8080/cgi-bin /ShowDocument?docid=639

Any inspection forms required by the amendment will be added to the above link.

A leak test is required by B31.3. For the supply piping the test pressure is 110% of design
or 110 psig. B31.3 allows for pneumatic testing and pneumatic testing was used. Test
results are documented in the Appendix 4.

The required pressure tests for the amendment will be added to Appendix 4.
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Appendix 1
Flow Schematics and
Valve and Instrument List.

The flow schematic and valve and instrument list are updated for the
amendment.
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LAPD - VALVE AND INSTRUMENT INDEX

Operating
Instr | Tag | Serv. 2 g Range or Pressure
Code # | Code PID o |J Service Type Setpoint Rating Model No.
v |01 | A | sHmt | 7-|c connection to HP Ar dewar #1 manual valve NA 3000 psig Matheson 53487
mv | 102 | A | sHmt | 7-|D connection to HP Ar dewar #2 manual valve NA 3000 psig Matheson 53487
mv | 103 | A | sHmt | 7-|D connection to HP Ar dewar #3 manual valve NA 3000 psig Matheson 53487
Pl 104 | Har | SHT1 | 6| E|  regeneration gas trailer pressure local pressure indicator NA 3000 psig Wika NA
pT | 105 | A | sHT1 |6 |B HP Ar header pressure pressure transmitter 0-3000 psig 3750 psig Setra C280E
PRV | 106 | HAr | SHT4 | 7-| F AH2 from trailer pressure regulator 50 3000 psig Matheson 3201
PsV 108 | HAr SHT-1 | 7-| F Ar/H2 from trailer relief relief valve 100 psig 400 psig Rockwood Swendeman 710NBEF-A
PRV | 110 | A | sHT1 | 7-|E header from HP Ar dewars pressure regulator 85 psig 3000 psig Victor VTS 450 E 580
pT | m | A | sHmt |6 |E A2 tailer pressure pressure transmitter 0-3000 psia 3000 psia Setra 225130CPAC411B1
v | 13 | A | sHrt | 7-|D HP Ar header manual valve NA 600 psig Quadrant M1FNSRRSLTT-100
psv. | 14 | A | sHT1 |7-|E header from HP Ar dewars relief valve 100 psig 2400 psig Circle-Seal 5100-4MP
mv | 15 | A | sHmt | 7-|E HP Ar header blowdown manual valve NA 600 psig Quadrant M1FNSRRSLTT-100
My | 116 | A | SHT1 | 7-|E HP Ar supply to LAPD tank manual valve NA 600 psig Quadrant MIFNSRRSLTT-100
My | 118 [ A | SHT1 | 4| D Argon Source #2 vent valve manual valve NA 1500 psig Swagelok B-44XS6
mv | 119 | A | sHTt |6 |D Argon Source #2 hookup #1 manual valve NA 3000 psig Matheson 53487
mv | 120 | A | sHT1 |6 |D Argon Source #2 hookup #2 manual valve NA 3000 psig Matheson 53487
mv | 121 | A | sHTt |6 |D Argon Source #2 hookup #3 manual valve NA 3000 psig Matheson 53487
My | 122 | A | sHTt |6 |D Argon Source #2 hookup #4 manual valve NA 3000 psig Matheson 53487
PT | 123 | A | swT1 |6 |D Ar bottle header header pressure transmitter 0-3000 psia 3000 psia Setra 225130CPAC411B1
PRV | 124 | A | sHT1 |5 |D Ar bottle header header pressure regulator 75 3000 psig Victor VTS 450 E 580
psv | 125 | Ar | SHT1 | 4| D Ar bottle header header relief valve 100 psig 2400 psig Circle-Seal 5100-4MP
My | 126 | A | SHT1 | 4| D Argon source #2 manual valve NA 1500 psig Swagelok B-44XS6
My | 128 | A | sHT1 |6 |E Argon Source #3 hookup #1 manual valve NA 3000 psig Matheson 53487
My | 129 | A | sHT1 |6 | E Argon Source #3 hookup #2 manual valve NA 3000 psig Matheson 53487
My | 130 | A | sHT1 |6 |E Argon Source #3 hookup #3 manual valve NA 3000 psig Matheson 53487
My | 131 | A | sHT1 |6 | E Argon Source #3 hookup #4 manual valve NA 3000 psig Matheson 53487
PT | 132 | A | SHT1 |6 | E|  Argon Source #3manifold pressure pressure transmitter 0-3000 psia 3000 psia Setra 225130CPAC411B1
PRV | 133 | ar | sHT1 |5 |E Argon source #3 header pressure regulator 5 3000 psig Victor VTS 450 E 580
psv | 134 | A | sHT1 |4 |E Argon source #3 header relief valve 100 psig 2400 psig Circle-Seal 5100-4MP
My | 135 | A | sHT1 |4 |E Argon Source #3 vent valve manual valve NA 1500 psig Swagelok B-44XS6
MV 137 Ar SHT-1 | 4| E Argon Source #3 manual valve NA 1500 psig Swagelok B-44XS6
PT | 138 | N2 | sHTt [7-|G N2 trailer pressure transmitter 0-100 psig >150 psig Setra 206, 100 psig, top mounted bayonet
oo 1ee | N2 | osHT |76 N2 trailer press diff (level) transmitter 0-100 "we 3000 psig Cameron (formally Barton) 9AIND224-GC-LA IT
sp 140 | N2 SHT4 |5 |G| laN2 mmub“z "“'ZL:.Z :““S =R Y-strainer (particulate filter) NA 400 psig McMASTER-CARR 44125K45 - 200 mesh
TE 11| N2 | swet |5 |G| [l N2fromN2iralerto phase sep temperature element 70-400K >200 psig OMEGA e eoE
MV 142 N2 SHT1 | 5-| G lig. N2 from N2 trailer to vaporizer manual shutoff valve NA 600 psig CPC-Cryolab e ::r;ng_': ﬁw el
Psv 143 | N2 SHT1 |4 |G lig. N2 from N2 trailer to vaporizer “’:;':; ‘fe'l‘:‘ e 100 psig 2400 psig Circle-Seal 5180B-4M-100
sv 144 N2 SHT-1 |3-| G GN2 supply to Pc4 solenoid valve NA 300 psig Magnatrol 16L44Z, 24 VDC
o ws | N2 | sHer | 4| G [N2oes o vaporier o regen gasheader ocal pressure indicator o-160pely 200 peig US Gauge US Gauge Seris PTS35 - 257 Dl Gaige
TE | 146 | N2 | sHTt | 4| g |N2oasfom vaporizero regen gas header temperature element 70-400K >200 psig OMEGA O
L T L I ) Il e manual valve NA 600 psig CORC-Cryolab standard \enalhEbs:r;::i?PzPT. alobe body
Pl 149 | Nz | sHet | 4| G| [l N2fromN2lralerto phase sep local pressure indicator 0-160 psig >200 psig US Gauge (B P AR BEIET
psv | 150 | N2 | sHm |4 |G| M N2fromN2tmierlo phase sep. “’:;':; e 100 psig 2400 psig Circle-Seal 5180B-4M-100
ov 151 N2 SHT-1 | 3- | F |N2gasfrom “f&‘é’;if’;;’&lg:" gas header| D S‘Dﬁg 1600 psig Check-All Valve BU-125-BR-BN-1.00-SS
MV 152 | N2 SHT-1 | 3 | g |N2gasfrom vaporzer 1o tegen gas header manual vaive NA 600 psig Quadrant M1FNSRRSLTT-100
ov | 153 | Har | sWT1 || F| AH2from trlerlo LAPD firation check valve s‘;‘;‘g 1600 psig Check-All Valve BU-125-BR-BN-1.00-55
MV 154 | Har | sHT1 |3 | F| ATH2 """“;:C“‘:r’s‘:;‘::[’ filration manual valve NA 600 psig Quadrant M1FNSRRSLTT-100
My | 156 | A | sHT1 |3 |c HP Ar supply to LAPD tank inside manual valve NA 600 psig Quadrant MIFNSRRSLTT-100
Fov |57 | A | sHT1 |3 |D Ar purge header to purge #101 rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
Fov | 1s8 | A | sHT1 |3 |D Ar purge header to purge #102 rotameter 5.50 scom 100 psig Duwyer Instruments RMA-151-SSV/
Fov | 159 | A | sHT1 |3 |D Ar purge header to purge #103 rotameter 5.50 scom 100 psig Dwyer Instruments RMA-151-SSV/
Fov | 160 [ A | sHT1 |3 D Ar purge header to purge #104 rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
Fov | 61 | A | sHT1 |3 D Ar purge header spare rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
Fov | 162 | A | sHT1 |2 D Ar purge header spare rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
Fov | 163 | A | sHT1 |2 D Ar purge header to purge #107 rotameter 5.50 scom 100 psig Dwyer Instruments RMA-151-SSV/
Fov | 64 | A | sHT1 |2 D Ar purge header spare rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
Fov | 65 | A | sHT1 |2 D Ar purge header spare rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
Fov | 168 | A | sHT1 |2 D Ar purge header spare rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
mv | 167 | A | sHT1 |3 D Ar botle gas to Ar purge header manual valve NA 1000 psig Swagelok B-4HK
Psv | 168 | N2 SHT1 |3 @ LN2 supply l”'u‘;‘:;vw‘)“v‘;ne 100 psig 2400 psig Circle-Seal 5100-4MP
My | 170 | WA | sHT1 |6 F AH2 from trailer blowdown manual valve NA 1000 psig Sharpe 84-6-6-P-G-SW
My | 171 | HAr | SHT1 | 7o F A2 from trailer manual valve NA 1000 psig Sharpe 84-6-6-P-G-SW.
Pl 174 | A | sHT1 |3 D Ar bottle gas to Ar purge header pressure indicator 0-10 psig 10 psig Matheson 0-10 psig gauge
Pl 175 | A | sHT |7 E header from HP Ar dewars pressure indicator on regulator | 03000 psig 3000 psig Victor Supplied with regulator
Pl 176 | A | sHT | 7o E header from HP Ar dewars pressure indicator on regulator | 0-400 psig 400 psig Victor Supplied with regulator
Pl 178 | HAar | sHTA | 7o F A2 from trailer pressure indicator on regulator | 0-4000psig | 4000 psig Wika 111.11.68.4000
Pl 179 | HAr | sHT | 7o F A2 from trailer pressure indicator on regulator | vac - 200 psig 200 psig Matheson Supplied with regulator
Pl 180 | Ar | sHT1 |5 D Ar bottle header header pressure indicator on regulator | 03000 psig 3000 psig Victor Supplied with regulator
Pl 81 | A | sHT1 |5 D Ar bottle header header pressure indicator on regulator | 0-400 psig 400 psig Victor Supplied with regulator
Pl 182 | A | sHT |5 E Ar bottle header header pressure indicator on regulator | 03000 psig 3000 psig Victor Supplied with regulator
Pl 183 | A | sHT1 |5 E Ar bottle header header pressure indicator on regulator | 0-400 psig 400 psig Victor Supplied with regulator
cv 186 | Ar SHT-1 |3 ¢ HP Ar supply to LAPD tank check valve s‘n':;‘g 1600 psig Check-All Valve BU-125-BR-BN-1.00-SS
cv 187 | A SHT-1 |4 C Ar bottle gas to PC4 check valve S‘D’r‘;‘g 1600 psig Check-All Valve BU-125-BR-BN-1.00-SS
Fov | 189 | Ar | SHT1 |3 D Ar purge header to purge #111 rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV/
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LAPD - VALVE AND INSTRUMENT INDEX

Operating
Instr | Tag | Serv. 2 g Range or Pressure
Code # | Code PID 0 |J Service Type Setpoint Rating Model No.
Fovo| 190 | A SHT4 | 3-|D Ar purge header spare rotameter 5:50 scom 100 psig Duwyer Instruments RMA-151-SSV
Fov | 191 | A SHT-1 | 3- D Ar purge header to purge #113 rotameter 550 scem 100 psig Duwyer Instruments RMA-151-SSV
Fov | 192 | Ar SHT-1 | 3- D Ar purge header to purge #114 rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV
Fov | 193 | Ar SHT-1 | 3- D Ar purge header to purge #115 rotameter 550 scem 100 psig Duwyer Instruments RMA-151-SSV
Fov | 194 | Ar SHT-1 | 2- D Ar purge header to purge #116 rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV
Fov o | 195 | A SHT-1 | 2- D Ar purge header spare rotameter 550 scem 100 psig Duwyer Instruments RMA-151-88V
Fov | 196 | A SHT-1 |2 D Ar purge header to purge #118 rotameter 550 scem 100 psig Duwyer Instruments RMA-151-SSV
Fov o | 197 | A SHT1 | 2- C Ar purge header spare rotameter 550 scem 100 psig Duwyer Instruments RMA-151-88V
Fov | 198 | Ar SHT-1 | 2- ¢ Ar purge header to purge #120 rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV
Fov o | 199 | A SHT1 | 2- C Ar purge header to purge #121 rotameter 550 scem 100 psig Duwyer Instruments RMA-151-SSV
Fov | 200 | A SHT-1 |22 C Ar purge header spare rotameter 550 scem 100 psig Duwyer Instruments RMA-151-88V
Fov | 201 | Ar SHT1 | 2- ¢ Ar purge header to purge #123 rotameter 550 scom 100 psig Duwyer Instruments RMA-151-SSV
Fov | 202 | A SHT-1 |2 C Ar purge header to purge #124 rotameter 550 scem 100 psig Duwyer Instruments RMA-151-SSV
Pl 206 | Ar SHT-1 | 3 D | low pressure ar purge line pressure local pressure indicator 0-100 psig 100 psig US Gauge 162988
PRV | 207 | Ar | sHT4 |3 p| [lowpressure zﬂ’;“‘::r“”e pressure pressure regulator 05-5psi 250 psig Matheson 3702
cv 208 | Ar SHT-1 |4 D argon supply check valve s‘n':;‘g 1600 psig Check-All Valve BU-125-BR-BN-1.00-SS
PSV 209 N2 SHT-1 3 G trapped volume relief inside PC4 relief valve 100 psig 2400 psig Circle -Seal 5100-4MP
PT 210 | Ar | sHT1 |6 C air bottle manifold pressure transmitter 0-3000 psig 3000 psig Asheroft K1
PT 211 | Ar | sHT1 |5 C air bottle manifold pressure transmitter 0-3000 psig 3000 psig Asheroft Ki
My | 212 | Ar | sHT1 |5 C air bottle manifold manual valve NA 2500 psig Swagelok B-42XF2
Mv 213 Air SHT-1 5 C air bottle manifold manual valve NA 2500 psig Swagelok B-43YF2
PRV | 214 | Ar | sHT1 |5 C air bottle manifold pressure regulator NA >2000 psig Scott Part of commercially purchased switchover manifold
PRV | 215 | Ar | sHT1 |5 C air bottle manifold pressure regulator NA > 2000 psig Scott Part of commercially purchased switchover manifold
PRV | 216 | Ar | sHT4 |5 C air bottle manifold pressure regulator NA > 2000 psig Scott Part of commercially purchased switchover manifold
Pl 217 Air SHT-1 5 C air bottle manifold pressure indicator 0 - 400 psig 400 psig Wika NA
Psv 218 Air SHT-1 5 C air bottle manifold relief valve 100 psig 2400 psig Circle-Seal 5100-4MP
M| 219 | A SHT2 | 4- D Tank purge gas analyzers manual valve NA 1000 psig Swagelok $S4BG-v47
MV | 220 | A SHT2 | 4- D Tank purge gas analyzers manual valve NA 1000 psig Swagelok $S-4BG-V47
Fov | 221 | A SHT2 | 4- D Tank purge gas analyzers rotameter 550 scem 100 psig Duyer Instruments RMA-151-8SV
Fov | 222 | A SHT2 | 4- D Tank purge gas analyzers rotameter 5:50 scem 100 psig Duwyer Instruments RMA-151-SSV
AV 225 | N2 SHT-1 | 6- G LN2 supply automatic valve NA > 100 psig Fermilab Fermilab extended stem cryogenic control valve
My | 226 | A SHT-1 | 7- B connection to HP Ar dewar #3 manual valve NA 3000 psig Matheson 53.48T
My | 227 | A SHT-1 | 6- E H2IAr pressure instrumentation manual valve NA 3500 psig Swagelok 6LV-DLBWA
MV | 228 | Har | SHT-1 |6 B |  Arsupply pressure instrumentation manual valve NA 3500 psig Swagelok 6LV-DLBWA
Pl 229 | Ar SHT1 |6 B argon dewar gas supply pressure pressure indicator 0-3000 psig 3000 psig Wika NA
My | 230 | Har | SHT |4 F regeneration gas isolation manual valve NA 600 psig Quadrant M1FNSRRSLTT-100
Pl 231 | N2 | sHT G nitrogen gas supply pressure indicator Vac - 150 psig 150 psig US Gauge vac - 150 psig pressure gauge
My | 282 | N2 | SHT |3 F nitrogen gas supply manual valve NA 600 psig Quadrant M1FNSRRSLTT-100
My | 233 | Vv SHT-1 | 2= F regeneration gas header manual valve NA 1000 psig Swagelok B-4HK
My | 234 |V SHT-1 | 2- F regeneration gas header manual valve NA 1000 psig Swagelok B-4HK
cv 236 | Ar SHT-1 |3 F argon gas supply @ regen header check valve S‘D’r‘;‘g 1600 psig Check-All Valve BU-125-BR-BN-1.00-SS
My | 287 | A SHT-1 | 3- F |  argon gas supply @ regen header manual valve NA 600 psig Quadrant MIFNSRRSLTT-100
My | 238 | A SHT-1 | 4- E argon supply isolation manual valve NA 600 psig Quadrant MIFNSRRSLTT-100
sp | 239 | N2 | SHT4 |3 F nitrogen gas supply particulate filter NA 500 psig McMASTER-CARR 4414K35
sp | 240 | N2 | SHT4 |3 F nitrogen gas supply Y-strainer (particulate filter) NA 200 psig McMASTER-CARR 43935K556
sP | 241 | Har | SHT1 |3 F hydrogen argon gas supply Y-strainer (particulate filter) NA 200 psig McMASTER-CARR 43935K556
sp | 242 | A SHT-1 | 3- F |  argon gas supply @ regen header Y-strainer (particulate filter) NA 200 psig McMASTER-CARR 43935K556
sp | 243 | N2 | sHTa |2 F nitrogen gas supply particulate filer NA 500 psig MoMASTER-CARR 4414K35
Pl 244 | N2 | sHT1 | 2o F nitrogen gas supply pressure indicator vac - 150 psig 150 psig US Gauge FNAL Stock Item 1050-003500
My | 245 | N2 | SHT1 |2 G nitrogen gas supply manual valve NA 3000 psig Swagelok B-1VM4
sp | 246 | A | sHTa |3 E argon supply particulate filer NA 500 psig MoMASTER-CARR 4414K35
Pl 247 | A SHT1 |3 E argon supply pressure indicator vac - 150 psig 150 psig US Gauge FNAL Stock Item 1050-003500
My | 248 | A SHT1 | 3- E argon supply manual valve NA 3000 psig Swagelok B-1VM4
My | 249 | A SHT-1 | 3- E pneumatic valve actuation manual valve NA 2200 psig Swagelok B8-4356
Pl 250 | A SHT4 |2 E pneumatic valve actuation prssure indicator vac - 150 psig 150 psig US Gauge FNAL Stock Item 1050-003500
My | 251 | A SHT4 |2 E pneumatic valve actuation manual valve NA 2200 psig Swagelok B8-4356
My | 252 | A SHT4 |2 E pneumatic valve actuation manual valve NA 2200 psig Swagelok B8-4356
My | 253 | A SHT-1 E pneumatic valve actuation manual valve NA 2200 psig Swagelok B-4356
My | 254 | A SHT4 |2 E pneumatic valve actuation manual valve NA 2200 psig Swagelok B8-4356
My | 255 | A SHT4 |2 E pneumatic valve actuation manual valve NA 2200 psig Swagelok B8-4356
My | 256 | A SHT:2 | 4- D TPC signal purge manual valve NA 1000 psig Swagelok $S-4BG-V47
sp | 258 | Ar SHT4 |3 D argon supply particulate filter NA 500 psig MCMASTER-CARR 4414K35
sp | 259 | Ar SHT4 |3 C argon supply particulate filer NA 500 psig MCMASTER-CARR 4414K35
My | 260 | A SHT4 |3 D argon purges manual valve NA 250 psig Matheson 100-
My | 261 | N2 | SHT | 7- G LN2 trailer instrumentation manual valve NA 1000 psig Swagelok B-4HK
PRV | 262 | N2 | SHT |6 G|  LN2trailer automatic shutoff valve pressure regulator 15 psig 300 psig MCMASTER-CARR 4289K21
Pl 263 | N2 | SHT-1 |6 G|  LN2tailer automatic shut off valve pressure indicator 0-30 psig 30 psig MCMASTER-CARR gauge included with PRV-262-N2
PSV | 264 | N2 | SHT1 |2 G trapped volume relief inside PC4 relief valve 100 psig 2400 psig Circle -Seal 5100-4MP
Pl 265 | A SHT4 |3 C argon utilty gas pressure indicator vac - 150 psig 150 psig US Gauge FNAL Stock Item 1050-003500
PT | 266 | Ar SHT1 |2 E argon utiity gas. pressure transmitter 0-300 psig 300 psig Setra c206
PT 267 | B SHT2 | 2- C barometic pressure pressure transmitter 800-1100mpa | 1100 mpa Setra c278
sP 28 | Har | sHT1 |3 F H2/Ar dilution particulate filer NA 200 psig McMASTER-CARR 43935K556
cv 269 | Har SHT-1 F H2/Ar dilution check valve S‘D’r‘;‘g 1600 psig Check-All Valve BU-125-BR-BN-1.00-SS
MV | 270 | Har | sHT |3 F H2/Ar dilution manual valve NA 600 psig Quadrant MIFNSRRSLTT-100
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LAPD - VALVE AND INSTRUMENT INDEX

Operating
Instr | Tag | Serv. 2 g Range or Pressure
Code # | Code PID [Tl ] Service Type Setpoint Rating Model No.
spo |2t | m2 | sHmt |3 6 nitrogen purge supply particulate filter NA 500 psig McMASTER-CARR 4414K35
M |22 | N2 | sHmt |8 @ nitrogen purge supply manual valve NA 600 psig Quadrant M1FNSRRSLTT-100
cv 273 Ar SHT-1 5 E Argon Source #3 check valve NA 3000 psig Matheson 580-CV-4-BP
ov |24 | a | st |5 E Argon Source #3 check valve NA 3000 psig Matheson 580-CV-4-8P
cv 275 Ar SHT1 | 5- E Argon Source #3 check valve NA 3000 psig Matheson 580-CV-4-BP
cv |2t | A | sHmt |5 E Argon Source #3 check valve NA 3000 psig Matheson 580-CV-4-BP
cv 217 Ar SHT-1 5 C Argon Source #2 check valve NA 3000 psig Matheson 580-CV-4-BP
cv | 2| ar | sHm |5 C Argon Source #2 check valve NA 3000 psig Matheson 580-CV-4-8P
ov | are | A | ser c Argon Source #2 check valve NA 3000 psig Matheson 580-CV-4-BP
cv |20 | A | sHmt |5 c Argon Source #2 check valve NA 3000 psig Matheson 580-CV-4-BP
ov |2 | A | sHm1 |8 E Argon Source #1 check valve NA 3000 psig Matheson 580-CV-4-8P
cv |22 | ar | sHm |e D Argon Source #1 check valve NA 3000 psig Matheson 580-CV-4-8P
cv 283 Ar SHT1 |8 C Argon Source #1 check valve NA 3000 psig Matheson 580-CV-4-BP
cv |28 | A | sHm |8 c Argon Source #1 check valve NA 3000 psig Matheson 580-CV-4-8P
My 285 N2 SHT-1 2 G N2 liquid to LAPD manual valve NA 870 psig Worcester #C4466 PM S
MV | 286 | AR | SHT1 |3 A breathable air manual valve NA 250 psig Worcester 114-416N
sp | 287 | AR | sHT |3 A breathable air particulate fiter NA 500 psig McMASTER-CARR 4414K3
Pl 288 | AR | SHT1 |3 A breathable air pressure gauge vac - 150 psig 150 psig US Gauge FNAL Stock Item 1050-003500
MV 289 AR SHT-1 3 A breathable air manual valve NA 250 psig Worcester 1/4-416N
sp | 200 | AR | sHT1 |3 A breathable air particulate fiter NA 500 psig MCMASTER-CARR 4414K3
Pl 201 | AR | sHTt |5 A breathable air pressure gauge vac - 150 psig 150 psig US Gauge FNAL Stock Item 1050-003500
My | 202 | AR | sHT1 |3 A breathable air manual valve NA 250 psig Worcester 114-416N
cv | 23| AR | sHT1 |6 © breathable air check valve 10 psid 3000 psig Nupro B-4CP4
Pl 204 | AR | sHT1 |6 C breathable air pressure indicator 0-3000 psig 3000 psig Wiki NA
My | 205 | AR | sHT1 |5 c breathable air manual valve NA 2500 psig Swagelok B-42XF2
Pl 206 | AR | sHT1 |5 C breathable air pressure indicator 0-3000 psig 3000 psig Wiki NA
cv | 207 | AR | sHT1 |5 C breathable air check valve 10 psid 3000 psig Nupro B-4CP4
AE | 208 | A | sHt2 |4 D piston purge oxygen sensor 1/3 elevation 0-25% 02 ambient MSA A-ULTIMAX-XP-E-14-U150-0010-100
Ae | 209 | A | sHT2 |4 D piston purge oxygen sensor 2/3 elevation 0-25% 02 ambient MSA A-ULTIMAX-XP-E-14-U150-0010-100
FCVE | 300 | Ar | sHT2 |7- B argon purge gas from HP Ar gas mass flow control valve 065 SCFM 160 psia Alicat Scientifc Inc MCR-250SLPM-D
sP 301 N2 SHT2 | 7- G lig. N2 'm"“n:iol;asl:&‘tonnhase sep. Y-strainer NA 400 psig McMASTER-CARR 44125K45 - 200 mesh
mv | a0z | N2 | sWT2 |8 | N2fom 2 tualer o phase sep manual shutoff valve NA 600 psig CPC-Cryolab standard ‘enqu::r;gzi'K’ipT P
Pl 303 | N2 sHT:2 | 7- G| 9 N2from N2 trailer to phase sep. local pressure indicator 0-160 psig 200 psig US Gauge 0-100 psig
indoor section
PT | 304 | N2 | sHT2 |7 | la-N2fromN2ialerto phase sep pressure transmitter 0-100 psig >150 psig Setra ©206, 100 psig, top mounted bayonet
Fov | 305 | N2 SHT-2 G| lla.N2from N2 trailer to phase sep. solenoid valve NA 300 psig Magnatrol 16L44Z, 24 VDC
indoor section
psv | 306 | N2 | sHT2 |7- G vacinity of phase sep . m’:;':; e 100 psig 2400 psig Circle-Seal 5180B-4MP-100
PT | 307 | N2 | sHT2 |6 G phase sep vent o vent header pressure transmitter 0-100 psig 150 psig Setra 206, 100 psig, top mounted bayonet
Pl 300 | N2 | sHT2 |6 G phase sep vent to vent header pressure indicator 0-100 psig 100 psig US Gauge 162988
PRV | 310 | N2 | sHT2 |7- H phase sep vent o vent header back pressure regulator 20 psig 400 psig Cash Valve FR, 13782 (1/2°), 0-20 psig, cryogenic N2 gas
710-N-B-DE
PSV 311 N2 SHT2 |7- G phase separator vessel fesselovelpazels 60 psig 2400 psig Rockwood Swendeman ASME Bronze RXSO, plain cap, B orifice, 3/4" inlet, 1" outlet, gas
rollefvalve) sect VIll_set at 60 nsia
FCv 312 N2 SHT-2 6- F | liq N2 from phase separator condenser control valve 0-100 % >300 psig Fermilab std Fermi LN2 valve wibadger actuator
My | 313 | N2 | sHT2 |6 G phase separator vessel manual valve NA 250 psig see LT-316 NA
My | 314 | N2 | sHT2 | 7o 6 phase separator vessel manual valve NA 250 psig see LT-316 NA
My | 315 | N2 | sHT2 |6 G phase separator vessel manual valve NA 250 psig see LT-316 NA
LT 316 | N2 SHT2 |6 G phase separator vessel . pr::;: r';a;;:‘rg;" al 0-100%, 0-2psid | 250 psig Setra 2301-002PD-3V-11-A
psv | 317 | N2 SHT2 | 6 F | ligN2 from phase separator condenser . m’:;':; ‘L:'I‘:J e 100 psig 2400 psig Circle-Seal 5180B-4MP-100
Mv | 318 | A | SHT2 |4 D| LAPD nozzle arimpurity purge vent manual valve NA 1000 psig Swagelok SS-8BG-V47
sv | o9 | na | sz |6 oo phase separator condensercal E— M e g CREINGS
sv 320 | N2 sHT:2 |6 F |laN2from phase se:;’a“" condenser col solenoid valve Z100% >300 psig Fermilab std Fermi LN2 valve wibadger actuator
sv | a1 | na | s |6 [N o phase separator condensercal E— M e g R NS
My | 322 | A | sHT2 |7- C LAPD tank level manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
ur |38 | A | sHT2 |7- © LAPD tank level iferntia pressure inicator |10 P8 187 50 g Setra 231M81
My | 324 | A | sHT2 |7- © LAPD tank level manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
My | 325 | A | sHT2 |6 C LAPD tank level manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
I 36 | A | stz |6 C LAPD tank liquid level differential pressure transmitter |°"C Ps‘:)(o"e 571 500 psi GP:50 316DPILC
My | 327 | A | sHT2 |6 C LAPD tank level manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
My | 328 | A | sHT2 |6 C LAPD tank level manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
PsV 329 Ar SHT-2 | 4- F Pump cool down trapped volume relief valve 100 psig 2400 psig Circle-Seal 5100-4MP
My | 380 | Ar | SHT:2 |5 B | argon purge gas from HP Arto LAPD tank manual valve NA 1000 psig Swagelok $S-8BG-V47
My | 381 | A | sHT2 |3 E LAPD pressure control vent manual valve NA 1000 psig Swagelok SS-8BG-TW
pT | 82| N2 | sHT2 |5 6 N2 vent from condenser pressure transmitter 0-100 psig >150 psig Setra ©206, 100 psig, top mounted bayonet
w | 33| N | sit2 |5 o6 N2 vent from condenser manual valve NA 600 psig CPC-Cryolab e lonth e P T alobe by
710-N-A-D-E-A-060
PSV 334 | Ar SHT2 |4 G condenser Vessel overpressure 60 psig 2400 psig Rockwood Swendeman ASME Bronze RXSO, plain cap, A orifice, 3/4” inlet, 1" outlet, gas
relief valve sect VIIL_sat af 60 osio
psv | 3 | N2 | sHT2 |5 @ condenser relief valve 60psig 2400 psig Circle-Seal 5180B-4M-100
cv |38 | A | sHT2 |7- B argon purge gas from HP Ar check valve 2 psi crack 3000 psig Swagelok 6L-CW4VRS
My | 389 | A | sHT2 |6 B argon purge gas from HP Ar manual valve NA 300 psig Swagelok 6L-ELDB-CCXX
Mv | 340 | A | sHT2 |6 B argon purge gas from HP Ar biowdown manual valve NA 300 psig Swagelok 6L-ELD3-COXX
MV | 341 | A | SHT2 |4 E| LAPD nozzle arimpurity purge vent manual valve NA 1000 psig Swagelok $5-88G-TW
Fov | 342 | N2 | sHT2 |7- E insulation purges rotameter 0-20 SCFH 100 psig Duwyer Instruments RMA-6-SSV
My | 343 | A | sur2 E | LAPD nozzle ar impurity purge vent manual valve NA 1000 psig Swagelok $5-88G-TW
Fov | 344 | N2 | sHT2 |7- E insulation purges rotameter 0-20 SCFH 100 psig Duwyer Instruments RMA-6-SSV
Fov | 345 | N2 | sHT2 |7- E insulation purges rotameter 0-20 SCFH 100 psig Duwyer Instruments RMA-6-SSV
MV | 36 | A | SHT2 |4 D| LAPD nozzle arimpurity purge vent manual valve NA 375 psig Carten MD-250
MV | 347 | A | SHT2 |3 E| LAPD nozzlearimpurity purge vent manual valve NA 1000 psig Swagelok $5-88G-TW
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Instr | Tag | Serv. 2 g Range or Pressure
Code # | Code PID [ ] Service Type Setpoint Rating Model No.
Fov | a8 | N2 | sHT2 |7 E insulation purges rotameter 0-20SCFH 100 psig Duyer Instruments RMA6-SSV
Fov | 349 | N2 | sHT2 |7 E insulation purges rotameter 0-20 SCFH 100 psig Duwyer Instruments RMA6-SSV
mv | 350 | A | sHT2 |4 tank vent manual valve NA 165 psid Eden Cryogenics BC-02146-8134
pov | a5t | A | sHT2 |4 E LAPD pressure control vent pressure control valve NA 165 psid Eden Cryogenics BC-02146-8135
sv | a5t | A | sHr2 |4 E PCV-361-Ar solenoid valve NA 150 psig ASCO EF8327G041
mv | 353 | A | sHT2 |4 E LAPD pressure conrol vent manual valve NA 1000 psig Swagelok $5-88G-TW
mv | 354 | A | sHT2 |4 E LAPD pressure conrol vent manual valve NA 165 psi Eden Cryogenics BC-02146-8119
FO 355-1|  Ar SHT-2 |5- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.067" 3500 psig Swagelok SS-8-VCR-2-BL
FO 355-2 | Ar SHT-2 |5 D tank riser diffusion purge orifice (drilled blind VCR seal) 0.067" 3500 psig Swagelok $8-8-VCR-2-BL
FO 355-3| Ar SHT-2 |4- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.140" 3500 psig Swagelok SS-8-VCR-2-BL
FO 355-4 | Ar SHT-2 |4- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.200" 3500 psig Swagelok $8-8-VCR-2-BL
FO 355-5| Ar SHT-2 |4- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.140" 3500 psig Swagelok SS-8-VCR-2-BL
FO 355-6 | Ar SHT-2 |4- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.067" 3500 psig Swagelok $8-8-VCR-2-BL
FO 355-7 |  Ar SHT-2 |4- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.067" 3500 psig Swagelok SS-8-VCR-2-BL
Fo |s58| A | sHt2 |4 D tank iser diffusion purge orifice (driled biind VCR seal) 008" 3500 psig Swagelok S5-8-VCR-2:BL
FO 355-9 | Ar SHT-2 |3- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.200" 3500 psig Swagelok SS-8-VCR-2-BL
FO  [355-10[ Ar SHT-2 |3- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.200" 3500 psig Swagelok $8-8-VCR-2-BL
FO (35511 Ar SHT-2 |3- D tank riser diffusion purge orifice (drilled blind VCR seal) 0.200" 3500 psig Swagelok SS-8-VCR-2-BL
FO |355-12| Ar SHT2 |3 D tank riser diffusion purge orifice (drilled blind VCR seal) 0.200" 3500 psig Swagelok SS-8-VCR-2-BL
Pl | 3% | A | SHT2 |3 E| suctionline tovent purge bellows pump local pressure indicator vac- 60 psig 60psig Wika 230.15-B-PV352-2-WI-UZ-22Z 22 PIN 50326794
PT 359 Ar SHT-2 | 3- E | suction line to vent purge bellows pump pressure transmiter 0-100 psia 150 psig Setra 2251-100P-A-D4-11-B1
Fov | se0 | N2 | sHT2 |7 E insulation purges rotameter 0-20 SCFH 100 psig Duyer Instruments RMA6-SSV
psv | 361 | A | sWT2 |3 E vent purge bellows pump outlet relief valve 40psig 2400 psig Circle-Seal 5100-2MP
P32 | A | sHT2 |2 E vent purge bellows pump outlet local pressure indicator vac- 60 psig 60psig Wika 230.15-B-PV352-2-WI-UZ-Z2Z 22 PIN 50326794
PT 363 Ar SHT-2 | 2- E vent purge bellows pump outlet pressure transmiter 0-100 psia 150 psig Setra 2251-100P-A-D4-11-B1
mv | 364 | A | sur2 |2 g |ventpurge belows pump discharge lo vent manual valve NA 300 psig Swagelok 6L-ELDB-CCXX
2 |3 moisture analyzer and temperature | 0-100% RH 40 | _ external to
A | 365 | v | sa2 |3 C LAPD tank insulation yzer an o0 R Xemal ¢ Vaisala HMT100A12A621A2A1CB00
Fov | ses | N2 | sHT2 |7- E insulation purges rotameter 0-20 SCFH 100 psig Duyer Instruments RMA6-SSV
Mv | 367 | A | SHT2 |2 C| argonliquid retur from firation to tank manual valve NA 165 psid Eden Cryogenics BC-02146-8118
MV 368 Ar SHT2 |3- B LAPD tank liquid to filtration pump manual valve NA 165 psid Eden Cryogenics BC-02146-8119
pT | 369 | A | SHT:2 | 4- D LAPD tank vapor pressure transmitter #1 pressure transmitter 0-5 psid 500 psi GP:50 3160PILC
pT | 370 | A | SHT:2 |5 D LAPD tank vapor pressure transmitter #2 pressure transmitter 0.5 psid 500 psi GP:50 3160PILC
Fov | a7 | N2 | osHT2 |7 E insulation purges rotameter 0-20 SCFH 100 psig Duwyer Instruments RMA6-SSV
Mv | 372 | A | SsHT2 |5 F| condenserliqoverfiow to LAPD tank manual valve NA 165 psid Eden Cryogenics BC-02146-8122
Fov | a3 | N2 | sHT2 |7 E insulation purges rotameter 0-20 SCFH 100 psig Duwyer Instruments RMA6-SSV
Fov | a4 | N2 | sHT2 |7 E insulation purges rotameter 0-20 SCFH 100 psig Duyer Instruments RMA6-SSV
MV | 375 | A | SHT2 |4 D|  LAPD nozzle ar impurity purge vent manual valve NA 375 psig Carten MD-250
Fo | a6 | A | sHr2 |4 E tank iser diffusion purge orifice 332" (<Cv=02) | 3500 psig Swagelok SS-8-VOR-2-BL
2 |3 3 psid internal |
psv | 877 | A | sHt2 |5 D LAPD tank relef vent relief valve Spsamenal | 2spsig Anderson Greenwood 9399C06SSTC
PRV | 378 | N2 | swt2 |7- F nitrogen to tank insulation pressure regulator 05-5psig 250 psig Matheson 3702
P [ a9 | N2 | sHT2 | 7o F nitrogen to tank insulation pressure indicator on regulator | 0- 100 psig 100 psig US Gauge 0- 100 psig gauge
P30 | N2 | sHT2 |7 F nitrogen to tank insulation pressure indicator on regulator | 0-10 psig 10 psig Matheson 0- 10 psig gauge
FO 381 Ar SHT2 |4 E tank riser diffusion purge orifice 3/32" (~Cv=0.2) 3500 psig Swagelok SS-8-VCR-2-BL
Fov | 382 | N2 | swt2 |7 F nitrogen to tank insulation rotometer 30-240 sccm 100 psig Duyer Instruments RMA-11-SSV
FO 383 Ar SHT2 |2- D tank riser diffusion purge orifice 3/32" (~Cv=0.2) 3500 psig Swagelok SS-8-VCR-2-BL
wo || A | sz |5 c LAPD tank vapor isolation manual valve NA 1000 psig Swagelok SS-886.TW
HTR | 385 | A | sHT2 |5 B LAPD tank tank heater #1 NA e Watlow K020100C3-0009B
HTR | %86 | A | sHT2 |5 B LAPD tank tank heater #2 NA e Watiow K020100C3-00098
HTR | %87 | A | sHT2 |4 B LAPD tank tank heater #3 NA e Watiow K020100C3-00098
HTR | %88 | A | sHT2 |4 B LAPD tank tank heater #4 NA e Watiow K020100C3-00098
HTR | 389 | A | sHT2 |4 B LAPD tank tank heater #5 NA e Watiow K020100C3-0009B
HTR | 300 | A | sHT2 |4 B LAPD tank tank heater #6 NA e Watiow K020100C3-00098
HTR | %01 | A | sHT2 |4 B LAPD tank tank heater #7 NA e Watiow K020100C3-0009B
HR | 302 | A | sHT2 |4 B LAPD tank tank heater #5 NA e Watiow K020100C3-00098
HTR | 303 | A | sHT2 |4 B LAPD tank tank heater #9 NA e Watiow K020100C3-0009B
HTR | 34 | A | sHT2 |4 B LAPD tank tank heater #10 NA e Watiow K020100C3-00098
HTR | 395 | A | sHT2 |4 B LAPD tank tank heater #11 NA e Watiow K020100C3-0009B
HTR | 396 | A | sHT2 |5 B LAPD tank tank heater #12 NA e Watiow K020100C3-00098
external to
WiR | 397 | A | sHT2 |5 B LAPD tank tank heater #13 NA e Watiow K020100C3-00098
HTR | 308 | A | sHT2 |5 B LAPD tank tank heater #14 NA e Watiow K020100C3-00098
external to
WtR | 300 | Ar | sHT2 |3 B LAPD tank tank heater #15 NA e Watiow K020100C3-00098
external to
HtR | 400 | A | sHT2 |4 B LAPD tank tank heater #16 NA e Watiow K020100C3-00098
external to
WiR | 401 | Ar | sHT2 |4 B LAPD tank tank heater #17 NA e Watiow K020100C3-00098
HTR | 402 | A | sHT2 |4 B LAPD tank tank heater #18 NA e Watiow K020100C3-00098
external to
WiR | 403 | Ar | sHT2 |4 B LAPD tank tank heater #19 NA e Watiow K020100C3-00098
external to
WiR | 404 | A | sHT2 |4 B LAPD tank tank heater #20 NA e Watiow K020100C3-00098
external to
WTR | 405 | Ar | sHT2 |4 B LAPD tank tank heater #21 NA e Watiow K020100C3-00098
external to
HTR | 406 | A | sHT2 |4 B LAPD tank tank heater #22 NA e Watiow K020100C3-00098
external to
WiR | 407 | A | sHT2 |3 B LAPD tank tank heater #23 NA e Watiow K020100C3-00098
external to
WtR | 408 | A | sHT2 |3 B LAPD tank tank heater #24 NA e Watiow K020100C3-00098
Te | 409 | ar | sHTz |5 B LAPD tank (base) 100 ohm platinum RTD NA e:‘;;";;“ Minco $651PDZ36A thermal ribbon
T | 40| A | sHT2 |5 B LAPD tank (base) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
e | 41| A | sHT2 |5 B LAPD tank (base) 100 ohm platinum RTD NA e:‘;;";;“ Minco S651PDZ36A thermal ribbon
e | 42| A | sHT2 |4 C LAPD tank (midpoint) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
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Operating
Instr | Tag | Serv. 2 g Range or Pressure
Code # Code PID [Tl ] Service ipti Type Setpoint Rating Model No.
e | 43| A | sHT2 |4 B LAPD tank (base) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
TE | 44| A | sHT2 |4 B LAPD tank (base) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
My | 415 | N2 | sHT2 | 7o F nitrogen to tank insulation manual valve NA 1000 psig Swagelok B-4HK
Fov | 417 | N2 | swT2 |7 F nitrogen to tank insulation rotometer 30-240 scem 100 psig Duyer RMA-11-SSV
e | 48| A | sHT2 |4 B LAPD tank (base) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
T | 419 | A | sHT2 |4 C LAPD tank (midpoint 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
e | 420 | A | sHT2 |4 B LAPD tank (base) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
Te | 421 | A | sHT2 |4 B LAPD tank (base) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
Te | 42| A | sHT2 |4 B LAPD tank (base) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
Te | 423 | A | sHT2 |3 C LAPD tank (midpoint) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
v | 427 | A | sHT2 |6 C LAPD tank level manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
mv | 428 | A | sHT2 |4 D LAPD tank sample line. manual valve NA 1000 psig Swagelok SS4BG-V47
Fo | 420 | a | stz |3 D tank iser diffusion purge orifice 332" (-Cv=02) | 3500 psig Swagelok SS-8-VOR-2-BL
Fo |40 | a | sHt2 |2 D tank riser difusion purge orifice 332" (-Cv=02) | 3500 psig Swagelok $S-8-VCR-2-BL
P4 | A | sHT2 |6 E tank pressure makeup pressure indicator vac - 150 psig 150 psig US Gauge vac - 150 psig pressure gauge
A | a2z | oA | osHr2 |6 E tank pressure makeup automatic valve NA 1000 psig Swagelok SS-6UW-V19-TF-6C
sv | a2 | A | sz |6 E AV-432-Ar solenoid valve NA 150 psig ASCO EF8327G041
Mmoo | 43| A | sHT2 |5 E tank pressure makeup manual valve NA 1000 psig Swagelok $5-88G-V47
Mo | 4 | A | sHT2 |4 F LAPD tank vent to condenser manual valve NA 1000 psig Swagelok $5-88G-V47
P[4 | A | sHT2 |4 F LAPD tank vent to condenser manual valve vac- 60 psig 60psig Asheroft 25-1008SWXVKLL
mv | 4 | A | sHT2 |3 E bellows pump isolation manual valve NA 300 psig Swagelok 6L-ELD3-COXX
Mv | 47 | A | SHT2 |2 E|  ventpurge bellows pump sample manual valve NA 375 psig Carten MD-250
Mv | 43 | A | SHT2 |2 E| ventpurge bellows pump discharge manual valve NA 300 psig Swagelok 6L-ELD3-COXX
T |43 | A | sHT2 |3 B LAPD tank (base) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
Te | 440 | A | sHT2 |3 B LAPD tank (base) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
TE | 441 | A | sHT2 |3 C LAPD tank (midpoint) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
e | 42| A | sHT2z |3 B LAPD tank (base) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
T | 43| A | sHT2 |3 C LAPD tank (top - L) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
Te | 444 | A | sHT2 |4 C LAPD tank (top - E) 100 ohm platinum RTD NA e’:{i;";;“ Minco S651PDZ36A thermal ribbon
TE | 445 | A | sHT2 |4 C LAPD tank (top -C) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
Te |46 | A | sHT2 |5 C LAPD tank (top - A) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
T | 447 | A | sHT2 |5 C LAPD tank (top - B) 100 ohm platinum RTD NA e:‘[m;“ Minco $651PDZ36A thermal ribbon
Te | 48| A | sHT2 |3 C LAPD tank (top - D) 100 ohm platinum RTD NA e’:{i;";;“ Minco $651PDZ36A thermal ribbon
Fov | 449 | N2 | SHT2 | 7- F|  phase separatorinsulaton purge rotometer 30-240 scem 100 psig Duyer RMA-11-SSV
sv | @0 | Nz | sz | o |WNEfomphase sepaaior condenser ol orenoid vane - 300psig Magnatrol 14042, 24 VDG
Fov | a5t | N2 | swT2 |7 F nitrogen to tank insulation rotometer 30-240 scem 100 psig Duyer RMA-11-SSV
Fov | as2 | N2 | swT2 |7 F nitrogen to tank insulation rotometer 30-240 sccm 100 psig Duyer RMA-11-SSV
Fov | 453 | N2 | swT2 | 7o E nitrogen to tank insulation rotometer 30-240 scem 100 psig Duyer RMA-11-SSV
Fov | 454 | N2 | swT2 |7 E nitrogen to tank insulation rotometer 30-240 scem 100 psig Duyer RMA-11-SSV
My | 455 | Ar | SHT2 |4 D| LAPD nozzle ar impurity purge vent manual valve NA 375 psig Carten MD-250
My | 456 | Ar | SHT2 |4 D| LAPD nozzle ar impurity purge vent manual valve NA 375 psig Carten MD-250
My | 457 | A | SHT2 |3 E| LAPDnozzle ar impurty purge vent manual valve NA 1000 psig Swagelok $5-88G-TW
Mv | 458 | Ar | SHT2 |4 E| LAPDnozzle ar impurity purge vent manual valve NA 2500 psig Swagelok SS-12UAW-TW
My | 459 | Ar | SHT2 |3 E| LAPDnozzle ar impurty purge vent manual valve NA 1000 psig Swagelok $5-88G-TW
P |40 | A | sHT2 |3 E bellows pump suction local pressure indicator vac - 60 psig 60psig Wika 230.15-B-PV352-Z-WI-UZ-Z2Z 2 PIN 50328794
M | 461 | A | sHT2 |3 E bellows pump suction manual valve NA 300 psig Swagelok 6L-ELDB-COXX
mv | 462 | A | SHT2 |3 E| belows pump suction metering valve manual valve NA 700 psig Swagelok SS-4BMRW-T
P |43 | A | sHT2 |3 E bellows pump suction local pressure indicator vac - 60 psig 60psig Wika 230.15-8-PV352-2-WI-UZ-Z2Z 2Z PIN 50328794
My | 464 | A | sHT2 |2 E bellows pump dishcarge manual valve NA 300 psig Swagelok 6L-ELDE-COXX
Mv | 465 | Ar | SHT2 |5 F|  condenserliquid to pump suction manual valve NA 165 psid Eden Cryogenics BC-02146-8122
My | 46 | A | sHT2 |4 F vapor from tank to condenser manual valve NA 165 psid Eden Cryogenics BC-02146-8131
Fov | 467 | N2 | SHT2 | 7- E| nitrogen to condenser insulation rotometer 30-240 scem 100 psig Duyer RMA-11-SSV
P |48 | N2 | sHT2 |5 M nitrogen to condenser pressure indicator 0-100 psig 100 psig US Gauge 162988
My | 49 | N2 | sHT2 |5 G nitrogen vent manual valve NA 1000 psig Swagelok B-4HK
mv o | 40| N2 | sHT2 |6 G phase separator vent pressure manual valve NA 1000 psig Swagelok B-4HK
sp | art| A | sHr2 |6 E tank make up gas particulate fiter NA 500 psig MCMASTER-CARR 4414K35
v | 42| A | sHT2 |5 E tank make up gas vent manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
sp | 473 | Har | sHT3 | 7- W regeneration gas particulate fiter NA 177 psig GKN and FNAL GKN tool # 911172
sp | a4 | A | sHra |2 F liquid argon fil particulate fiter NA 177 psig GKN and FNAL GKN tool #9111/1
sp |45 | A | sHra |5 B liquid argon pump suction particulate fiter NA 820 psig GKN and FNAL GKN tool #9111/5
sp |46 | A | sHra |7 F liquid return to tank particulate fiter NA 820 psig GKN and FNAL GKN tool #9111/5
mv | 477 | N2 | sHT2 | 7o F nitrogen purges manual valve NA 250 psig Matheson 100
ov |48 | A | sHT2 |6 B argon for tank purge check valve 2 psi crack 3000 psig Swagelok 6L-CWAVRS
sp | aro | N2 | sHr2 |6 F LN2 for condenser Ystrainer (particulate fiter) NA 400 psig MCMASTER-CARR 44125K45 - 200 mesh
mv |40 | a | sHT2 |6 B tank dp valving vent manual valve NA 1000 psig Swagelok $54BG-V47
v |41 | A | sHT2 |3 E purity monitor diffusion purge manual valve NA 1000 psig Swagelok $5-8BG-V51
MV 482 N2 SHT2 [ 7- G LN2 for condenser manual valve NA 1000 psig Swagelok B-4HK
M | 43| a | saT2 |4 D breather isolation manual valve NA 15 psid Varian Bellows sealed conflat vacuum valve
sp 84 | A SHT2 |4 D tank atmospheric breather particulate "“:"(:‘”‘e’e“ metal NA 175 psig MCMASTER-CARR 440K56
Mv | 485 | Ar | SHT2 |6 D| tankpressure instrumentation valving manual valve NA 375 psig Carten MD 250
My | 48 | Ar | SHT2 |6 D| tankpressure instrumentation valving manual valve NA 375 psig Carten MD 250
P |47 | A | sHT2 |6 D tank vapor pressure pressure indicator 0-35psia 35 psig Wallace & Tieran 61A-1A-0035
My | 49 | A | sHT2 |4 F condenser Argon side manual valve NA 1000 psig Swagelok $5-88G-V51
psv | 401 | A | swT2 |6 D tank pressure instrumentation relief valve 20psig 2400 psig Circle-Seal 5100-2MP

50f 10

version 11.8.12 - page 23



LAPD - VALVE AND INSTRUMENT INDEX

Operating
Instr | Tag | Serv. 2 g Range or Pressure
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AE 492 | v sHT2 |2 ¢C ambient dewpoint transmitter ot D‘gcf “HFL;HC -0 “2‘:’:’:’}‘:" Vaisala HMT120KA1A2B12A1COA
TE a93 | N2 SHT2 |5 G N2 coil vent 100 ohm platinum RTD NA “2‘;’:‘:‘:" Minco $651PDZ36A thermal ribbon
ov |40 | N2 | sHT2 |8 F N2insulation purges check valve 113 psia 3000 psig Swagelok B-4CP4-1/3
My |45 | N2 | sHT2 |8 F N2 onioff to FCV manual valve NA 1000 psig Swagelok B-4HK
Pl 496 Ar SHT-2 | 4- F Pump cool down pressure indicator vac - 150 psig 150 psig Asheroft 25HPGG4FMVCRLXLL30IMV&150#
psv | 497 | Ar | SHT2 |4 F|  Pumpcool down trapped volume relief valve 100 psig 2400 psig Generant CRVB-8V-K-100-PSI
My | 48 | A | sHT2 |4 F Pump cool down manual valve NA 1000 psig Swagelok $5-88G-V47
v | 409 | ar | sHT2 |4 F Pump cool down manual valve NA 1000 psig Swagelok S5-88G-V47
PSV | 500 | Ar SHT:3 | 7. c | fomLAPD ‘a”:e"gr:ﬁa‘:a"m“‘a‘e filter relief valve 100 psig 2400 psig Circle Seal 5100-2MP
A 501 | Ar sHT3 |6 8| fom t:’: E’e‘::";‘: (h:s“‘)aﬁ::‘;::;f filter |y tomatic valve (actd by SV-641-N2| NA 165 psid Eden Cryogenics ECV-70-Y-20-B-VJ
sv | sot | A | sHrs |6 B AV-501-Ar solenoid valve NA 100 psig AsCO EF8327G041
Mv | s02 | A SHT3 |6 B |LAPD m"“e"“;";r:’::ﬁ:a“m“'a‘e [R=y manual valve NA 165 psid Eden Cryogenics EVC-60-Y-10-B-VJ
sc |54 | A | sut3 |5 B argon pump motor speed control NA e’;‘;’gs‘“ Toshiba VFS11-4007PL-WN(r5)
PT |05 | A | sHT3 |5 B argon pump vacuum jacket pressure transmitter -1Torr 1atm Granville-Philips 275851-EU
Mv | 506 | Ar | SHT3 |5 G| pressure difierentialline on pump manual valve NA 375 psig Carten MD 250
OPT | 507 | Ar | SHT3 |5 C| pressure differential across pump pressure differential transmitter | 0-100 psid 500 psi GP:50 3160PILC
MV | 508 | Ar | SHT3 |5 B| pressure difierentialline on pump manual valve NA 375 psig Carten MD 250
Pl | 500 | A | SHT3 |5 C| pressure differentl line on pump local pressure indicator vac - 160 psig 160 psig WIKA 230.15 2" PIN 50328808
pT | 510 | A [ SHT:3 |5 C| pressure diferential line on pump pressure transmitter 0-250 psia 250 psia Setra 2251250PAD41106
Mv | 511 | A | SHT3 |4 B| pressure difierentialline on pump manual valve NA 375 psig Carten MD 250
mv | 512 | A | sHTS |4 B pump dishcharge manual valve NA 1000 psig Swagelok $5-88G-V47
My | 513 | Har | SHTS |4 F regen gas to O fter manual valve NA 2500 psig Swagelok SS-12UAW-TW
mv | 514 | A SHT:3 | 4. g |fromargon Dumv‘;ﬂm::vovnlfansm\“en pump. manual vaive NA 165 psig Eden Cryogenics BC-02146-8101
Mv | 516 | A sHT3 |3 c| fromargon p“";:a::m il manual valve NA 165 psig Eden Cryogenics BC-02146-8122
psv | 517 | Ar sHT3 |6 c| flouid :;flfc"uI';‘;;“ﬁ‘l“’:rk:er":r:“;“‘;gse’ to relief valve 100 psig 2400 psig Circle Seal 5100-4MP
mv | 527 | A | sHT3 |3 D argon firation manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
psv | 831 | A | sHT3 |3 E from argon pump to first fiter relief valve 100 psig 2400 psig Circle Seal 5100-4MP
ov | 82| a | sHT3 |3 D vapor recirculation check valve 2psi crack 3000 psig Swagelok 6L-CWAVRS
Pl 533 | Har | sHT:3 | 7- W regen gas from heater to fiers local pressure ndicator vac - 150 psig 150 psig US Gauge FNAL stock item 1050-003500
PT | 534 | Har [ sHT3 | 7- W regen gas from heater to fiters pressure transmitter 0-100 psig 300 psig Setra 206, 100 psig, top mounted bayonet
My | 35 | Har | SHT3 | 7- H regen gas from heater to fiers manual valve NA 1000 psig Sharpe 84-6-6-P-G-SW
My | 539 | Har | SHT3 |6 H regen gas to fiter one manual valve NA 1000 psig Sharpe 84-6-6-P-G-SW
My | 540 | A | sHTS |4 F regen gas to filer one manual valve NA 2500 psig Swagelok SS-12UAW-TW
My | 541 | A | sHTS |3 F fiter one sample connection manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
TE | 52| a | sHTS |4 G regen gas to molecular sieve Type K TC NA 100 psig Omega TCKNPT-G-72
psv | 543 | A | sHTa |1 F bulk liquid argon supply line relief valve 100 psig 2400 psig Circle-Seal 5180B-4M-100
wo | s | oA | swts |0 F bulk iquid argon supply ine manual valve NA 600 psig CPC-Cryolab standard lencth bonms. 1. NPT, alobe bod
Pl 55 | A | sHTa |1 F bulk liquid argon supply line local pressure indicator vac - 150 psig 150 psig Asheroft 25HPGGAFMVCRLXLL30IMVA150#
wo| s | A | swts |2 F bulk iquid argon supply ine manual valve NA 600 psig CPC-Cryolab standard lencth bonms. . NPT, alobe bod
psv | 548 | A | sHTa |2 F bulk liquid argon supply line relief valve 100 psig 2400 psig Circle-Seal 5180B-4M-100
My | 549 | A | sHTS |2 F bulk liquid argon supply line manual valve NA 165 psid Eden Cryogenics BC-02146-8122
Mv | 550 | Ar | SHT3 |3 D| liquidrecirculation mole sieve input manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
pT | 551 | A | SHT:3 |3 D liquid recirculation mole sieve input pressure transmitter 0-500psia 500 psia Setra 2251250PAD41106
Pl 552 | A | SHT:3 |3 D liquid recirculation mole sieve input local pressure indicator vac - 160 psig 160 psig WIKA 230.15 2" PIN 50328808
MV 553 | Ar sHT:3 | 2. F | linefrompump :r”: (\J\ﬁ argon suppy to manual valve NA 165 psid Eden Cryogenics BC-02146-8129
My | 554 | A | sHTS |4 F fiter one to fiter two manual valve NA 165 psid Eden Cryogenics BC-02146-8101
A 557 | Ar SHT3 |6 F filter three to purity monitor automatic Va"’e;:cm by SV-557- NA 165 psid Eden Cryogenics BC-02146-8119
sv | 57| A | sHta |6 F AV-557-Ar solenoid valve NA 150 psig Asco EF8327G041
mv | 559 | A sHT3 |6 g | (fiterloop ver:‘:::srvg:;;avmzer and manual vaive NA 165 psid Eden Cryogenics BC-02146-8129
Mv | 560 | Ar | SHT3 | 7- G| puritymonitor ventto vent compressor manual valve NA 1000 psig Swagelok SS-8BG-TW
Fov | s62 | Ar SHT3 [ 7- G purity monitor vent automatic ‘/a"’i(:"““ by SV562- NA 1000 psig Swagelok SS-6UW-V19-TF-6C
sv | se2| A | suts |7 6 FOV-552-Ar solenoid valve NA 150 psig Asco EF8327G041
Mv | 563 | A sHT3 |6 c| flouid :;flfc"uI';‘;;“ﬁ‘l“’:rk:er":r:“;“‘;gse’ to manual vaive NA 1000 psig Swagelok $5-88G-TW
psv | 564 | A | sHT3 |3 B from argon pump to first fiter relief valve 100 psig 2400 psig Circle Seal 5100-4MP
Mv | 65 | Har | SHT3 |4 G| O2fiter regen ventto water analyzer manual valve NA 2500 psig Swagelok SS-12UAW-TW
AE | 566 | Har | sHT3 |2 G 02 fiter regeneration vent Dewpoint meter -8010+20C 200 psia Vaisala DMT242A1A1A1B
psv | 568 | A | sHT3 |4 o fiter two relief valve 100 psig 400 psig Rockwood Swendeman T1ONBEF-A
My | s69 | A | sHT3 |4 G fiter two manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
pT | 50 | A | sHts |4 e oxygen filer pressure transmitter 0-250 psia 250 psia Setra 2251250PAD41106
Pl 571 | A | sHTa |4 @ fiter two local pressure indicator vac- 160 psig 160 psig WIKA 230.15 2" PIN 50328808
mv | 572 | A | sHTS |4 F fiter two sample connection NA 160 psig Swagelok 6LVV-DPBWA-P
My | 573 | Har | sHTS |3 G fiter one to anlyzer manual valve NA 250 psig Swagelok SS-12UAW-TW
TE | 574 | Har | sHTS |5 G regen gas to oxygen fier Type K TC NA 2500 psig Omega TCKNPT-G-72
AE | 576 | Har | SHT3 |2 G|  molecular sieve regeneration vent Dewpoint meter -8010+20 C 200 psia Vaisala DMT242A1A1A1B
R 586 Ar SHT3 |6 G purity monitor liquid level capacitance probe 0-44.6 inches 100 psig American Magnetics Model 185 Liquid Level Monitor
psv | 587 | A | sHT3 |6 o purity monitor relief valve 100 psig 400 psig Rockwood Swendeman TAONBEF-A
Pl 589 | A | sHT3 |6 W purity monitor local pressure indicator vac - 160 psig 160 psig WIKA 230.15 2" PIN 50328808
pT | 5% | A [ sHT3 |6 W purity monitor pressure transmitter 0-250psia 250 psia Setra 2251250PAD41106
Fov | 592 | Har | sHT3 | 7- W regen gas from heater to fiers Variable Area Flowmeter 0-1000SCFH | 100 psig Duwyer Instruments RMC-106-SSV
My | 53| A | sHTS |6 G purity monitor to LAPD tank manual valve NA 165 psid Eden Cryogenics BC-02146-8101
My | 594 | A SHT:3 | 3. g | fromargon V“'“‘Z;fa::’:r: filter, flowmeter manual vaive NA 165 psid Eden Cryogenics BC-02146-8101
FT | 595 | A | sHT3 |3 B from argon pump to first fiter coriols flow transmitter 0-15GPM 285psig | Emerson Process Management | Micro Motion flowmeter CUE100MSZINABUEZZZ and transmitter
mv | 5% | A | sHTs |3 B from argon pump to first fiter manual valve NA 165 psid Eden Cryogenics BC-02146-8101
My | 597 | Ar | SHT3 |3 B | fromargon pump to firstfier, blowdown manual valve NA 1000 psig Swagelok $5-88G-V47
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Operating
Instr | Tag | Serv. 2 g Range or Pressure
Code # | Code PID [Tl ] Service i Type Setpoint Rating Model No.
psv | 598 | Ar SHT:3 | 4. B | fromargon PV‘;'I"“E“‘: r"e’i;"“e’ (trapped relief valve 100 psig 1000 psig Circle Seal 5100-4MP
mv | 599 | Ar | sHrs |3 g | fomargon p“'“pb:za":‘ iheciichetey manual valve NA 2400 psig Eden Cryogenics BC-02146-8101
psv | 601 | A | sHT3 | s fiter one relief valve 100 psig 400 psig Rockwood Swendeman TAONBEF-A
My | 602 | A | sHTS |3 F fiter one manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
pT |63 | A | sHt3 s e molecular sieve pressure transmitter 0-250 psia 250 psig Setra 2251250PAD41106
P | 604 | A | sHT3 |3 G fiter one local pressure indicator vac - 160 psig 160 psig WIKA 230.15 2" PIN 50328808
FCVE | 606 | Ar | SHT3 |4 D|  makeupargon gas to pump loop flow control valve 0-10000sccm | 150 psig MKS 1480
cv | 607 | A | SHTS |3 D|  makeupargon gas to pump loop check valve 113 psi crack 150 psig Hylok CVWBVM-4-SM6L
Mv | 608 | Ar | SHT3 |3 D|  makeup argon gas to pump loop manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
Mv | 609 | Ar | SHTS |3 D|  makeupargon gas to pump loop manual valve NA 250 psig Swagelok 6LVV-DPBWA-P
Mv | 610 | A | SHT3 |3 D|  from ventcompressorto pumploop manual valve NA 300 psig Swagelok 6L-ELDE-COXX
T | 61| A | shta |s E| fiterloop Ve’:(::;’g:e"r:aw"w e 100 ohm platinum RTD NA e:‘[m;“ Omega PR-18-2-100-1/4-4-E-SL RTD
HTR | 612 | Har [ sHT3 |6 M regen gas from heater to fiters Girculation heater NA 100 psig Omega AHPF-122
psv | 615 | A | suts |8 F liquid retumn to tank relief valve 100 psig e:‘[m;“ Circle Seal 51004MP
spo| 620 | A | sHra |1 F bulk liquid argon supply line y-strainer NA 400 psig MCMASTER-CARR 44125K45 - 200 mesh
TE 621 Ar SHT3 |3 F molecular sieve 100 ohm platinum RTD NA 400 psig Omega PR-18-2-100-1/4-6-E-SL RTD
TE 622 | Ar SHT3 |3 F molecular sieve 100 ohm platinum RTD NA e’;‘:;";;“ Omega PR-18-2-100-1/4-4-E-SL RTD
TE 623 | Ar SHT3 |3 F molecular sieve 100 ohm platinum RTD NA e:‘[m;“ Omega PR-18-2-100-1/4-6-E-SL RTD
TE 624 | Ar SHT3 |3 F molecular sieve 100 ohm platinum RTD NA e’;‘:;";;“ Omega PR-18-2-100-1/4-4-E-SL RTD
TE 625 | Ar SHT3 |3 F molecular sieve 100 ohm platinum RTD NA e:‘[m;“ Omega PR-18-2-100-1/4-6-E-SL RTD.
e | 626 | A | sHt3 |4 F oxygen fiter 100 ohm platinum RTD NA e’;‘:;";;“ Omega PR-18-2-100-1/4-6-E-SL RTD
TE | 627 | A | sHT3 |4 F oxygen fiter 100 ohm platinum RTD NA e Omega PR-18-2-100-1/4-4-E-SL RTD
e | 68| A | sHts |4 F oxygen fiter 100 ohm platinum RTD NA e’:{iz‘:;;“ Omega PR-18-2-100-1/4-6-E-SL RTD
TE | 620 | A | suts |4 F oxygen fiter 100 ohm platinum RTD NA extornal o Omega PR-18-2-100-1/4-4-E-SL RTD
e | 630 | A | sHts |4 F oxygen fiter 100 ohm platinum RTD NA external fo Omega PR-18-2-100-1/4-6-E-SL RTD
My | 633 | Ar | SHT3 |6 B|  LAPDTANKTOArgon vaporizer manual valve NA 165 psid Eden Cryogenics BC-02146-8101
HTR | 634 | Har | sHT3 |6 M regen gas from heater to fiters Girulation heater NA 165 psid Omega AHPF-122
TE | 635 | Har | SHT3 |6 H regen gas heater (gas flow) Type K TC NA 100 psig Omega TCKNPT-G-72
TE | 636 | Har | SHT3 |6 H| regengasheater (heater surface) Type K TC NA 100 psig Watiow 75XKFGA120A
TE | 637 | Har | sHT3 |6 H regen gas heater (gas flow) Type KTC NA e:‘[m;“ Omega TCK-NPT-G-72
TE | 63 | Har | SHT3 |7- H regen gas heater (gas flow) Type K TC NA 100 psig Omega TCKNPT-G-72
TE | 639 | Har | SHT3 |6 H| regengasheater (heater surface) Type K TC NA 100 psig Watiow 75XKFGA120A
TE | 640 | Har | sHT3 |6 M regen gas heater (gas flow) Type KTC NA e’;‘:;";;“ Omega TCK-NPT-G-72
psv | 650 | A | swT3 |7 B liquid line to pump relief valve 100 psig 150 psig Circle Seal 5100-2MP
P65t | A | sHT3 |7- B liquid line to pump pressure gauge vac - 160 psig 160 psig WIKA 23015 2" PIN 50328808
mv | 652 | A | sHTS |7- B liquid line to pump manual valve NA 1000 psig Swagelok $5-88G-TW
P 653 | A | sHT3 | 7- C condenser to pump suction pressure gauge vac - 160 psig 160 psig WIKA 230.15 2" PIN 50328808
My | 654 | A | sHTS | 7- C condenser to pump suction manual valve NA 1000 psig Swagelok $5-88G-TW
pI| 655 | A | sHT3 |6 C liquid line to pump pressure gauge vac - 160 psig 160 psig WIKA 23015 2" PIN 50328808
ot | 656 | A | sHT3 |5 c liquid line to pump across fiter differential pressure transmiter 0-5psid 160 psig Setra c230
P67 | A | sHT3 |5 C liquid line to pump pressure gauge vac - 160 psig 160 psig WIKA 23015 2" PIN 50328808
My | ess | A | sHTS |5 C liquid line to pump manual valve NA 375 psig Carten MD 250
My | 659 | A | sHT3 |6 B liquid line to pump manual valve NA 375 psig Carten MD 250
My | 660 | A | sHTS |5 B liquid line to pump manual valve NA 375 psig Carten MD 250
My | est | A | sHTS |4 C liquid line pump discharge manual valve NA 375 psig Carten MD 250
TE |62 | A | sHTS |5 B liquid pump temperature 100 ohm platinum RTD NA 375 psig Minco $651PDZ36A thermal ribbon
psv | 663 | Ar | SHT3 |4 C| pumpdischarge trapped volume relief relief valve 100 psig 2400 psig Circle Seal 5100-4MP
Fov | e | N2z | swr2 |7- E | Mirogenpurge lolqud argon flowmeter rotometer 30-240 scom 100 psig Dwyer RMA-11-SSV
Pl | 665 | A | SHT3 |3 B| liquid argon flowmeter inlet pressure pressure gauge vac - 160 psig 160 psig WIKA 230.15 2" PIN 50328808
psv | 666 | V | SHT3 |5 B| tankto pump vacuum jacket relief relief valve (vacuum pumpout) ~0psig 160 psig cvi V-1046-31 (spring removed)
it | 667 | A | 489659 |4 C | Liquid argon supply trailer liquid level Level transmitter 0-100"H20 Ashoroft C c1
My | 667 | A | sHTS |5 E future fitr bypass isolation manual valve NA 165 psid Eden Cryogenics BC-02146-8101
pr e8| v | sHta s F molecular sieve vacuum pressure transmitter 0-1Torr Tatm Granvile-Phillps 275851-EU
pT |80 | v [ swta |4 F Cu fiter vacuum pressure transmitter 0-1Torr Tatm Granvile-Phillps 275851-EU
psv | 670 | v | sHT3 |3 F molecular sieve vacuum paralle plate relief ~0.25 psid Tatm Eden Cryogenics Eden dwg # BC-02128-5815
psv | 671 | v | swta |4 F oxygen filtr vacuum paralle plate relief ~0.25 psid Tatm Eden Cryogenics Eden dwg # BC-02128-5615
psv |62 | v | swt3 |6 F inline purity monitor vacuum paralle plate relief ~0.64 psid Tatm Fermilab MB-106391
P 673 | A | sHT3 |8 F liquid return to tank pressure gauge vac - 160 psig 160 psig WIKA 230.15 2" PIN 50328808
pT | 673 | Ar | 489850 |4 C Liquid argon supply trailer pressure transmitter 0-100psig 100 psig Asheroft Duratran #2279
M | e7a | a | sHT3 |6 F inline purity monitor bypass manual valve NA 165 psid Eden Cryogenics BC-02146-8101
v | 675 | A | sHTs |7 F liquid retum to tank manual valve NA 1000 psig Swagelok $5-88G-TW
MV 676 Ar SHT3 |6 E filter bypass manual valve NA 1000 psig Swagelok SS-8BG-TW
w |67 | a | sHT3 |6 F inline purity monitor bypass manual valve NA 1000 psig Swagelok $5-88G-TW
P |ers| A | sHts |6 F inline purity monitor bypass pressure gauge vac- 160 psig 160 psig WIKA 230.15 2" PIN 50328808
Pl |60 | A | sHrs |2 F Lar supply local pressure indicator vac - 150 psig 150 psig Asheroft 25HPGGAFMVORLXLL3OIMVA 150
MV 681 Ar SHT3 | 2= F Lar supply manual valve NA 1000 psig Swagelok SS-8BG-V4T
Fov | es2 | N2 | swr2 |7 E nitrogen purge - spare rotometer 30-240 scem 100 psig Duyer RMA-11-SSV
psv | 683 | ar | sHT3 |6 F liquid return to tank relief valve 100 psig 2400 psig Circle Seal 5100-4MP
Pl | 684 | Har | sHT3 |7 H regeneration gas heater inlet pressure gauge vac - 150 psig 150 psig US Gauge FNAL stock item 1050-003500
MV | 685 | Har | sHT3 |7 H regeneration gas heater inlet manual valve NA 1000 psig Sharpe 84-6-6-P-G-SW
MV 686 | Har SHT3 |3 G regenerat