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Radiosonde Balloon Fill System at Utqiagvik Alaska
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location

Fre d Helsel 8863
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3620

Hydrogen Balloon
Fill System

-NSA-Barrow Alaska

Training Requirements:

Course # Course Title Personn el
Training Interval 1

(years)

PRS15D PRESSURE SAFETY ORIENTATION
For all operators
of the system 0

PRS15OR
PRESSURE SAFETY ORIENTATION

REFRESHER none 3

PRS250 ADVANCED PRESSURE SAFETY
For all inslallers
of the system

o

PRS25OR ADVANCED PRESSURE SAFETY REFRESHER none

Review and Approval:

Reviewed by: Printed Name . LH, 2. it' Date

Pressure Advisors Brendan Davis (8367) OCAtticf70_n

Required reviews:
Pressure Operator(s) Fred, Helsel. _ _____
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r-111

Pressure installer Frad Helsel ,1/4,13,,,,k_v .
• /// L/Zoff

Manager Approval:
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1. System Description

The Barrow Hydrogen Fill System is intended for use by the authorized Sandia National Laboratories
personnel and its contractors who are involved in research relating to the deployment of weather balloons
for the Department of Energy's Atmospheric Radiation Measurement Program (ARM)
https://www.arm.gov/ and The National Weather Service (NWS) https://www.weather.gov/ . Hydrogen
is supplied from a hydrogen generation shelter and outdoor storage tank. The balloons are filled and
released by a remote balloon launcher (RBL) commercially available from Vaisala. The RBL was
designed to be used with helium or hydrogen and has be recently inspected by Vaisala for hydrogen
operation.

This system is composed of a pressure regulator, ball valves, pressure relief valves, tubing, hose. All
pressurized components are "off the shelf items and have a minimum pressure rating of 300 psi and are
assembled using "Best Practices" and trained pressure component installers. Non pressurized components
are comprised of industry recommended components and are assembled using "Best Practices"
techniques.

Key System Parameters
Parameter Value Notes

System MAWP 250 psig See Appendix for statement and schematic from HOGEN dealer
second check valve CV311 rated at 435 psi to protect HOGEN

Maximum OP 250 psig Set output of Hogen S20

Maximum
300 psig

Accumulated pressure is at the tank, fitted with 300 psi PRV.
PRV protects the tank. Redundant check valves prevent
accumulated gas backflowing to HOGEN.

accumulated
pressure

Flow capacity 300LPM Controlled by Vaisala Remote Balloon Launcher there is no RFO
do to the high flow rates needed.

2. Compressed Hydrogen Gas
The H2 gas is delivered from a 200-gallon H2 stainless steel storage tank @ 200PSI. H2 is generated by a
commercial HOGEN S20 hydrogen generator located in a steel conex net to the RBL. The Gas delivery
pressure range is 0-50 psi and flow at max pressure is 300L a minute. A schematic is shown of the setup (Figure
4) and (Table 1) lists all the components. MAWP of weather balloons is 1-5 psi. Typically, the pressure
regulator is set to 25 psig. The RBL balloon filling area is outside and it consists of a fiberglass tube with a
clamshell door at the top. Although the unit is not airtight, it has an evacuation fan the make sure all hydrogen is
clear every launch. Seen in photo on page 13.
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3. Specific considerations
a. Relief valve set point and overall operability shall require verification every three years from the in-

service date in accordance with Sandia policy CPR400.1.1.27. Required recertification or
replacement date will be three years from the date on the PRV (pressure relief valve) tag. If the date
is past, this PSDP (pressure safety data package) is invalid and PRV's must be recertified or replaced
to validate PSDP.

b. The HOGEN has a check valve CV311 build in. In the case of the external check valve failed
CV311 would protect the HOGEN from over pressure. See Appendix for statement and schematic
from HOGEN dealer second check valve CV311 rated at 435 psi to protect HOGEN

4. Hazards and Personal Protection Equipment
• Sandia approved safety glasses should be worn when operating the gas system.
• Use of an RBL automates the balloon filling and release. Alleviating personnel from making direct

contact with the balloon or the filling process. Normal operations: no personnel on site when balloon
released.

• Hydrogen never enters the personnel section of the RBL all gas and lines remain on the outside of
the RBL.

• For more information see fire protection plan in Appendix.
• Service and maintenance must be performed in compliance with Sandia's Lock-out/Tag-Out policy.

5. Regulator / PRV Flow
• High pressure side 200 psig normal operating pressure.
• Low pressure side 50 psig normal operating pressure.
• Maximum accumulated pressure 300psig with PRV series relief valve set at 300 psig This is

adequate to protect the pressure vessel.
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KUNKLE SERIES 900 SAFETY RELIEF VALVES

SAFEIY AND RELIEF PRODUCTS

Capacities- Models 910, 911, 912,913,916, 917.918 and 919

NON-CODE AND AS ME SECTION VIII AIR (U.S.. SC R4.1 - Raw coefficient = 0.878

se pressure
11Pa1l

El

(4.12130

E

01.21571

Orifice area. in'

F G

10.3369) 10.E.531

H

10.0641

.11M
J

11-411i11
a 78 q.) 77 177 198 325

A 32 57 89 16.6 228 374

5 36 64 in 1 Ila 755 417

6 39 70 189 1713 278 456

7 42 75 117 192 3011 491

8 4_5 1313 125 205 3211 524

9 48 85 137 717 338 554

1111 501 89 139 228 354 583

11 52 93 145 738 372 410

12 54 97 151 248 388 635

13 57 101 157 258 403 640

14 59 1114 163 267 417 683

15 44 114 177 291 455 745

25 83 148 232 300 596 972

35 104 185 288 474 740 1712

45 725 223 348 571 893 1462

55 147 261 408 669 1044 1713

45 168 299 447 767 1199 1963

75 190 337 577 865 1352 7214

85 211 376 587 963 1585 2466

95 733 414 446 1061 145.2 7715

11313 243 433 676 11110 1734 2840

125 297 .528 325. 1355 7116 3446

1513 351 624 974 1599 2499 41193

175 4015 719 1 124 1 844 2881 4719

2001 458 815 1273 2889 3264 5345

925 517 910 ihn 2.3.34 3646 5971

250 566 1006 1571 2578 41129 6598

275 (319 1101 17211 78-73 4411 7724

MU 673 1197 1869 3069 4793 7850

:125 777 1 792 7.1118 3.313 5174 ni,77

350 780 T3813 2147 3558 5558 9101.3

375 B.34 1483 7314 3802 5941 9774

6001 388 1579 2466 41147 63Z3 10355

425 941 1674 2415 4292 6705 10982

450 995 1769 2764 4537 7088 11408

475 1049 1865 2-913 4781 7470 12234

5010 1102 T9611 3062 5026 7853 12861

6013 1317 7347 3658 61105

700 1537 2724 4755 - - -

800 1747 3106

900 1957 3489

10100 2176 3070

T TOD 2391 - -

1700 2604

1300 2320

14011 =15

Figure 2: Accumulated Pressure for the Pressure Relief Valve.
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Choke Flow Calculation

Choked Flow (Gas) Calculation
( Example ) Input Information

Gas type
Specific Gravity (air = 1)

Temp in degrees R
Atmospheric pressure (P2) in psia

Inlet Pressure (psig)
Choked flow test? (venting to atm)

Absolute pressure (psia)
Cv (flow coefficient)
Flow (0) in scfrn =

Back To T.O.C. 

Choked flow is defined as P1 2 x P2
P1 = inlet pressure and P2 = outlet pressure (assumes atmospheric pressure)

air - FYI ( list the gas ill question )
1_000

459.700
14.500

260.000
choked
284-.600

Room temp = 532 R
Note - atmospheric pressure at SWAM = 12.2 at SNLICA = 14A-

If P1 <2 x P2, Link to "Low Pressure Drop Flow" calculation worksheet 

0.16 published by the regulator (or valve) manufacturer
19.768

Choked flow formula:.

Q = OA71xN2x x  
1

S x TE
- from suppliers websites such as Swagelok, TESCOM, etc

Q = flow in scfm (standard cubic feet per minute)

0.471 = a constant for units of scfm
N2 = a constant for units = 22.8T for scfm
Cv = flow coefficient for the regulator (or valve)/ unit-less number
P1 = inlet pressure in psia
T1 = temperature in R (' F + 460) room temp = 72 + 460 = 532
Sg = specific gravity (relative density) of the fluid (air = 1.0)

Figure 3: Choke Flow Calculation
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Vaisala DigiCORA®
Unmanned Sounding System
AUTOSONDE®

Fully automated upper-air observation from urban areas
to the remotest locations



Fully automated upper-air observation

The Vaisala DigiCORA'
Unmanned Sounding
Systern AUTOSONDE
automates the synoptic
upper-air observations.
It saves costs and gives

the freedom to extend
the coverage of upper-air
networks everywhere. In

populated areas, remote
locations, or in cfimates
ranging from polar to

tropical, the efficiency nf

the unrnanned sounding
system has been proved.

Minimize operating costs ancf
maximize meteorological
data availability
rlhe Vaisala AUTOSONDP has

Lhe capacity to perform enLircly

automaticay frir 241 consecutive

synoptic sounding& It is only at this

poinL Lhe Vaisala AUTOSONDE" is

restocked and checked manually_

A restocking and check visit only

takes three hours, which means

eight synoptic observations per

man-hour. This gives real bcnefits

and operational reducLons in costs.

Fully automatic 5013nding in turn hy
preprogrammable and repeatable

actions improves data quality and

Whether it is a new station, or a

replacement of an older system.

sotting up and reconfigt.tring the

Vaisala AUTOSONDE° is quick

and inexpensive. This compact

package includes everything from

An attendant only needs to reload the daisywheel with radiosondes and balloons

every 12 dap.

rm sounding station tn the balloon
filling unit. 11 can he transported on a

trailer. making it easy to relocate. lhe

system is also easy to reconfigure to

suiL new sites saving time and money.

Proven performance in every
climate
'Ihe Vaisala AUTOSONDE system has

been used extensively in both highly

and non -populated areas of the

world. Its robust design and abiliLy

to operate autornatiolly make it the

ideal choice fnr the remotest regions

and the most extreme climates.

The system is equipped with heaters

and an air conditioner to cope with

wide variations in any climate. In

even more extreme conditions. a void

climate kit is available to deal with

a minimum ope.rating temperature

of Atm and additional windcovers
raise the operating wind speed up to

25 m/s.

Benefits

• Entirely automatic for 12

consecutive days

• Remote configuration

• All benefits of Vaisaia

Radiosonde RS92 and Vaisala

DigiC0RM Sounding System

• Coq effective due to low

maintenance and low man-

hours

Remote flexible operation
Vaisal a At ITOSONDE" can he

configured remotely from a central

location by using Lhe Hernote

Control System. It also allows the

remote interruption of the systems

regular sounding schedule to

measure interesting events such a.s

extreme weather phenomena. The

whule system network can also be

monitored from one cen tral inc.atinn



and remotely commanded to adapt

actions according to changing
weather conditions.

Superior performance with
DigiCORIV Sounding system
and Radiosonde R592
Vaisahs IVCORA" sounding system

is a complete package for measuring

the upper-air atmospheric profile.
Vaisala Sounding Systems share the
same standard software components.
graphical tools, antennas and

reGeiven. Vaisala AUTOSONDE"

also uses the Val salallS92. radiosonde.

which is field proven and gives

excellent data performanoe.

Data availability ensured
A Vaisz-da service contract enstu-es

that your system keeps working

productively, dclivcring the

measurement data you require, over

the systems entire lirecyr.le. Vaisala

has ovcr 713 years of experience in

serving upper-air mea.surement.
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1 . Gas Banks

2 = UHF Antenna

3= GPS Antenna

4 = Gas Measurement Unit

= Launcher Vessel

6= Auuynaiic Igeather Station, MAWS

7 . Daisywheel

8 = Radiosonde Storage and

Preparation Module

9 . Logic Controller

10 = Ground Check Set

11 = HMT Series Humidity/

Temperature Transmitter

12 = Sounding Workstation

13 = UPS Power Supply

14 = Sounding Processing Subsystem

15 = Mains Distribution Box

Supporting synoptic observations
in Norway
The Norwegian Meteorological Institute
(Meteorologisk institutt, NMI) has
operated three Vaisala AUTOSONDE°
systems for several years_ Fach Vaisala
AUTDSONDEÑoperates automatically
and performs two synoptic soundings
daily All of the systems are remotely
controlled from one tcrition. Thuse
systems operate reliably even in harsh
conditions ancl high win*, which is
c_rucia I since the sites are difficult to
access_ Regular maintenance visits
are made once a year to check that
everything is fine_

The sounding settings are

defined in alb/nth& Windows"

bused graphical user interlace

that mns on the Sounding

Workstation,
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Technical information
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Figure 4: Hydrogen Shelter

Balloon being automatically being released
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Table 1: Component List

PART NUMBE. " ' DESCI#1 ,

SS-600-61  SWAGELOK 3.18" X 3/8' BULKHEAD FITTING  
SS-600-3 SWAGELOK 3/8"X 3/8"X 3/8" T UNION
SS-600-6 SWAGELOK 318" X 318" UNION
SS-600-7-6 SWAGELOK 3/8" TUBE X 3/8" FNPT
SS-600-8-8 SWAGELOK 318" TUBE X 1/2" FNPT
SS-600-9 SWAGELOK 3/8" 90 UNION
SS-43GXS4 SWAGELOK 1/4" 3-WAY VALVE
SS-43GS6 SWAGELOK 3/8" 2-WAY VALVE
SS-601D-R41- SWAGELOK 1/4" TUBE STUB X 318" TUBE REDUCER
SS-FL4TA4TA4-36 SWAGELOK 1/4" X 36" METAL HOSE
SS-FL8TA8TA8-36 SWAGELOK 1/2" X 36" METAL HOSE
SS-1610-1-12 SWAGELOK 1" UNION X 3/4" MNPT
SS-161 D-6 SWAGELOK 1" UNION
SS-1610-3-16-6 SWAGELOK 1" X 1" X 3/8" T UNION
SS-1610-3 SWAGELOK 1" X 1" X 1" T UNION
SS-1610-9 SWAGELOK 1" 90 UNION
SS-1610-6-8 SWAGELOK 1" X 1/2- UNION REDUCER
SS-16-TA-1-12 SWAGELOK 1" TUBE STUB X 3/4" MNPT
3/4 X 1/4 FG-SS PARKER 3/4- FNPT X114- MNPT
SS4-TA-14 SWAGELOK 1/4" MNPT X1/4" TUBE STUB
SS-60D 6 I- SWAGELOK 1/4" TUBE X 3/8 TUBE UNION
71497 SPIRAX SARCO 1/4" FA150 DRAIN TRAP, 150 PSIG
PGI-63C-PG200-LBGX SWAGELOK GAUGE, NT' TUBE STUB, 316SS, 0-200 PSIG
SS-6C-EP-1 SWAGELOK BACKFLOW VALVE, 1 PSIG
71-504-01 APOLLO SPRING VALVE
SS-1610-1-12 SWAGELOK 1" X 3/4" MNPT
919BDCE01-BKE KUNKLE PRESSURE RELIEF DEVICE, 673 SCFM CAPACITY
SSARS6 SWAGELOK NEEDLE VALVE
232.53 WIKA 0400 PSIG GAUGE
44-2263-241-1236 TESCOM PRESSURE REGULATOR, 3500 PSIG INLET, 250 PSIG OUTLET
RFS3DN WITT-GASE I ECHNIK VIASALA SUPPLIED FLAME ARRESTOR
SS-9037-06-06 TITAN 3/8" FBSPP X 3/8" MNPT
SS-9500V-156 TITAN 318" VITON SS BONDED SEAL GASKET
SS-9015-06-06 TITAN 3/8" FBSPP SWIVEL X 3/8" MBSPP
93-9007-156-156 TITAN 318 M NPT X 318 MBSPP
SS-T6-S-035-20 SWAGELOK 3/8" X .035 SS TUBING
SS-JT6-9-035-250-U-JACKE I ED SWAGELOK 3/8- X .035 SS JACKE I ED COIL TUBING
SS-T16-S-049-20 SWAGELOK 1" X .049 SS TUBING
SS-T16-9-083-20 SWAGELOK 1" X .083 SS TUBING

CVIP 6100V2 CVIP Pressure Vessel Stainless Steel 757L ..
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Components

O A e PROTON
.' THE LEADER IN ON SITE'

--Jae 
GAS GENERATION.

S Series

Hydrogen Generation Systems

Technical Specifications

MODEL 520 540

On-site hydrogen generator in an integrated, automated, site-ready enclosure.
Load Following operation automatically adjusts output to match demand.

ELECTROLYTE

Protan Exchange Membrane (PER - caustic-free

HYDROGEN PRODUCTION

Net Production Rate

Nrn3/hr ® CPC, 1 bar
SCF/hr 74°F, 1 atm
5LPM ® 701, 1 atm
kg per 24 hours

Delivery Pressu re - Nomina I

Power Con surned per Volume of I-12 Gas
Produced

0i3 NniVhr
20 SCF/hr
9.4 SLPM

1.14 kg/24hr

13.8 barg / 200 psig

6.7 kWhiNtn]
17.6 kWh/100 ft'

1.05 Nm;ehr
40 SCF1hr
18.8 SLPM

2.27 kg/24hr

Purity {Concentration of Impurities)
99.999596 (WaterVapor < 5 ppm, -65°C (-85°F) Dewpoint, ft[ 2 ppm, O, < 1 ppm,

All Other Undetectable)

Turndown Range 0 to 10D46 net product delivery

Upgradeability N/A

DI WATER REQUIREMENT

Rate at Max Consumption Rate

Temperature

0. 47 L/hr
0.13 gal/hr

0.94 L/hr
0.25 gality

.5°C to 35°C / 41°F to 95°F

Pressure

Input Water Quality

1.5 to 4 barg / 21.8 to 58.0 psig

ASTM Type II Deionized Water required, < 1 micro Siemen/crn (.> 1 megOhm-cm)
ASTM Type I Deionized Water preferred, < 0.1 micro Siernen/crn {5 10 megOhm-cm)

HEAT LOAD AND COOLANT REQUIREMENT

Cooling

Max. Heat Load from System

Air-Cooled; Ambient Air, .5°C to 40°C (41°F to 104°FJ

2.2 kW
7,507 BTUihr

43 kW
14,673 BTU/hr

ELECTRICAL SPECIFICATIONS

Recommended Breaker Rating

Electrical Specification

8 kVA 12 kVA

205 to 240VAC, single phase, 50 or 80 I-1z

P rot o nOnSite.co ra I 01.203.949.8697 l I nfo®ProtonOnSite.com
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520  540

INTERFACE CONNECTIONS - Consult Installation Manual for details -

113 Product Port 1ireCPPm compression tu be fitting, SS

1-1.1Hp Vent Port 1!2"CPITM' compression tu be fitting, SS

DI Water Port 1/4"tube push-to-lock, polypropylene

Calibration-Gas Port N/A

Coolant Supply Port N/A

Coolant Return Port N/A

Drain Port 1/4" tube push-to-lock polypropylene

Electrical Connect to on-board circuit breaker

Communications RS 232, Ethernet

CONTROL SYSTEMS

Standard Features

Remote Alarm

Remote Shutdown

ENCLOSURE CHARACTERISTICS

Dirrk ensions, W xD x H

Weight

• Fully automated, push button start/stop • Automatic fault detection and system
• E-stop depressurization
• On-board H2 leak detection

Product
Est. Shipping

Product
Est. Shipping

Form C relay 2A/30VDC rated switching

Orcuit breaker shurrt trip

31-x3-6-x4r/79 c m x 97cm x 107cm
38"x 45"x 52V 97cm x 114 cni x132 cni

IP Rating

475 lbs /216 kg
650 lbs / 295 kg

IP 22

ENVIRONMENTAL CONSIDERATIONS -Do Not Freeze-

Standard Siting Location Indoor, level ± 1°, 0 to 9046 RH non-condensing, Non-hazardous/non-classified environment

Storage/Transport Temperature 5°C to 60°C /41°F to 140°F

Ambient Temperature Range

Altitude Range- Sea Level

Ventilation

5°C to 40°C /415F to 104°F

1520 m/ 5000ft

Proper ventilation must be provided from a non-hazardous area, at a rate in accordance with
IEC60079-10, Zone 2 NE

SAFETY AND REGULATORY CONFORMITY

Max On-board I-12 Inventory at Full Production

CabinetVentilation with Environment

Noise dkik) at 1 Meter

Approvals

0.016 Nni
0.6 SCF
0.0014 kg

NFPA 69 and EN 1127-1, Clause 6.2.
Vent fan draws fresh air up to 28 Nrri/rnin {1000 fe/rnin)

< 70

cTUVus (UL and CSA equivalent), CE {PED, ATEX, LVD, Mach. Dir. EMC),
NYFD Approval

Specifications are su bject to change,Please contact Proton On5ite for solutions to best fit your needs.
Consult Proton On5ite Applications Engineering Depa rtrne nt for proper installation guidelines.

• PROTON
so"! . TI-YE LEADER IN UN S ITE.GAS GENERATION.

P6OE00-0061 Rev D
02011-2016 Protein Ontite All Rights Reserved.
Proten,Proton OnSitie, Proton Erergy Sysherns and the
Prater symbol are trademarks GC Proton Energy Systems.
Inc clibia Proton DriSke,

ProtonOnSite.com 01.203.949.6697 InfoipProtonOnSite.com E

6111iy.41

Certified to
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Na

Tank
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS

(Alternative Form for Single Charnber, Completely Shop or Field Fabricated Vessels Only)
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1

1. Manufactured and certified by CVIP Inc. 801 Broad Street. Emmaus PA 18049 
/Name arid ackiress of Manufacturerl

2. Manufactured for Proton Energy Systems Technology 10 Technology Drive Welk ngford CT 06492 
(Name and address of Purchaser)

.ocaticn of installation Unknown 
[Name and address)

4. Type yisiLsati ,I 8_1()0V02   CVIP 6100V02 Rev 1 420  2013 
(horizontal or vertical, tank) (Manufacturers serial nurnber) (CRN) (Drawing number) (National Board number) (Year built)

5. The chemical and physical pmperties of all parts rneet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL
CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 2013 Edition 

to
[Addenda, if applicable (date)J (Cede Case numbers) [Special service per UG-120(d)]

6. Shell SA2 40 316/$164    .375  0  29.25  4' -9" 

Year
lila

(Nominal thickness) (Corr. allow.) (Inner diameter) [Length (overall)](Material spec. number. grade)
7. Seams 1  None  85  Wei  rila  1  None  70%  1 

(Long. (welded. del.. sngl., lap, WW) (R.T. (spot or full)] (Eff.„ %) (KT. temp ) (Tlrne, hr} [Girth (welded. dbl., seal., lap. butt)! (R.T (spot or full)] (EN.. %) (No. of courses)

8. Heads: (a) Material SA-240 316/3161  (b) Material SA-240 316/316L 
(Spec. no-, grade) (Spec. no., grade)

(a)
(b)

Location (Top
Bottom E.ndsi

Minirnum
Thickness

Corrosion
Allowance

Crown
Radius

Knudde
Radius

Elliptical
Ratio

Conical
Apex Angle

Hemispherical
Radius

Fiat
Diameter

Side10 Pressure
(Convex or Concsve)

Top .2813" 0 - - 2.1 - - Concave
Bottorn .2813" 0 - - 2.1 - - Concave

If removable, bolts used (describe other fastenings) n/a

9. MAWP 300
(Internal)

nia
(Extemal)

(Material spec. number, grade, size, number)
at max. temp. 144 F   n/a

(Internal)

Min. design metal temp. -58 F  at 300  Hydro.. pneti.. or

Proof test - 

10. N=les, inspection, and safety valve openings:

comb. test pressure 330

(External)

Purpose
(Inlet. Outlet, Draln etc.) No.

Diameter
or &re Type

Material Nozzle Thicknes Reinforcement
Material

Attachment Details Location
(Insp. Open.)Nozzie Flange Nom. Corr. Nozzle Flange

Inlet A 1 .5' CPLG SA-182 F316/316L - 3000# 0 UW16.1(c) Shell

— let B 1 .5" CPLG SA-182 F316/316L - 3000# 0 UW18.1(c) Shell

. it C 1 .5" CPLG SA-182 F316/316L - 30001f 0 - UW16.1(c) Bot Head

Relief D 1 .75" CPLG SA-182 F316/316L - 3000# 0 - UW16.1(c) Top Head

Purge E 1 .5' CPLG SA-182 F316.1318L - 3000# 0 UW16.1(c) Shell

11. Supports: Skirt -  Lugs None  Legs 3_  Other Panel Support  Attached Welded to Shell
(Yes or no) (Number) (Number} (Describe) (Where and how)

12. Remarks: Manufacturers Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following

items of the report:
(Name of part, itern number, Manufacturers name and identifying stamp)

Materiel Exempt from Impact Testing per UHA-51 (c1),_Liggict Penetrant Examination Performed per UW-50 

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel

conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section Vlll, Division 1. "LI' Certificate of Authorization Number 28713 
expires 12/7/2015 

Date  ..'"I•it9  Co. name ceYIP Inc.   Signed  
(Manufacturer) (Representative)

CERTIFICATE OF SEIOPIFIELD INSPECTION

Vessel constTucted by CVIP Inc.   at Emmaus, PA 

I, the undersigned. holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of
  and employ!' by !XeIS Insurance 

,have inspected the component descnbed in this Manufacturers Data Report on  r 4%, """ J 3  and state that,
to the best of rny knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE

VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector rior his/her employer makes any warranty, expressed or

implied, concerning the pressure vessel described in this Manufacturers Data Report. Furthermore, neither the Inspector nor his/her employer
'hall be liable in any manner for any personal injury or property d age or a loss of any kind arising from or connected with this inspection.

.jate  -,276/3   Sign Imaj• Commissions  -4//3 Fs417A7 
(Authorized In cior) [National Board (Incl. endorsements), Slate, Province. and number]

CEI DesignDocs 2012 - U1A Rev 2
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www.swagelok.ccm

1-Piece Instrumentation, 40G and 40 Series

11111111P

Specifications

Part No.

SS-43GS6

Part Description

Stainless Steel 1-Piece 40G Series Ball Valve, 1.5 Cy, 3/8 in. Swagelok Tube Fitting

Actuator Type Manual

Ball/Stem Material Stainless Steel

Body Material 316 Stainless Steel

Cleaning Process Standard Gleaning and Packaging (SC-10)

Connection 1 Size 3/8 in.

Connection 1 Type Swagelok® Tube Fitting

Connection 2 Size 3/8 in.

Connection 2 Type Swagelok® Tube Fitting

eClass (4.1) 3701D401

eClass (5.1.4) 37010401

eClass (6.0) 3701D401

eClass (6.1) 3701D401

Flow Pattern 2-Way, Shutoff, Straight

Handle Color Black

Handle Style Lever

Lubricant Dow M111

Max Temperature Pressure Rating 3D0°F @ 25D0 PSIG 1148°C @ 172 BAR

Orifice 0.187 in /4/ mrin

Packing Modified PTFE

Ring/Disc Material Stainless Steel

Room Temperature Pressure Rating 3000 PSIG 100°F /206 BAR © 37'G

21
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www. swagelolccom

Poppet Check Valves

."4•11.04k

Specifications

Part No

SS-6C-1

Part Description

Stainless Steel Poppet Check Valve, Fixed Pressure, 3/8 in. Swagelok Tube Fitting,
1 psig (0.07 bar)

"1"! 1111
Body Material 316 Stainless Steel

Cleaning Process Standard Cleaning and Packaging (SC-10)

Connection 1 Size 318 in.

Connection 1 Type Swagelok® Tube Fitting

Connection 2 Size 3/8 in.

Connection 2 Type Swagelok® Tube Fitting

Cracking Pressure 1 psi (0_07 bar, 0_007 MPa)

eClass (4.1) 37010801

eClass (5.1.4) 27300400

eClass (BM 27300601

eClass (6.1) 27300601

Feature O-rings: Fluorocarbon FKM

Lubricant Dow Vacuum

Max Tem peratu re Pressure Rating 375°F @ 2185 PSIG /190°C @ 150 BAR

Room Temperature Pressure Rating 3000 PSIG @ 100°F /206 BAR @ 3PC

Seal Material Fluorocarbon FKM

Spring Coating None

Surface Finish Standard

22



Regulators - Pressure Reducing

44-2200 SERIES

D44221731X012

Specifications
For other rnotertats or rn o dif lcations. pk-ase cons eft TESCOM11.

OPERATING PARAMETERS
Pressure rating per cdterfo airmspswEB3F.3

Maximum inlet Pressure

400, 3500 pslg
27.6, 241 bar

Outlet Pressure Ranges
0-25, 0-50, 0-100,0-250, 0-500 pslg
0-1.7, 0-3.4, 0-6.9, 0-17.2, 0-34.5 bar

Design Proof Pressure

150% maxlmum rated

Leakage
internal: Bubble-tight

External: Design to meet -s 2x 10-' atm cosee He

Operating Temperature

-40°F to 1655F/ -40'Cto 74"C

Flow Capacity

3500 psig] 241 bar inl et Cv = 0.06

400 psig] 27.6 bar inlet Cv = 0.15

Matdinurn Operating Torque

30 ln-lbs / 3.4 N•rn

MEDIA CONTACT MATERIALS
Body

3161 Stainless Steel, Brass, Nickel Alloy (Hastelloyl" or Nlckel

Alloy Mane)

Bonnet

304 Serles Stalnless Steel, Brass

Diaphragm

316 Stalnless Steel, Cobalt Chrome NIckelAlloy

Seat

PTFE

Remaining Parts

316 Stainless Steel, Brass, Nickel Alloy (Hastelloyl• or Nickel

Alloy (Monel9

OTHER
Cleaning

CCA 4.1 and ASTM G93

Internal Volume

6 ce

Weight (without gauges'

2 lbs ji 0.9 kg

Teflan° fs a regIstered trademark of f.f. du Pont de Nemours and company.
fiasteffor Is a registered truderaark afelares iinternationerk Inc.
VOW Is a registered trademark ofEtytkiy Corp.

'lriarterfat fa he Hastelloy' or NO/aka t perItSM B 574

TES COM 44-2200 Series is a compact, lightweight
hig h purity single-stage regulator for specialty,
flammable, and industrial gas flows of less than
5 SCFM ir 141 SLP M. Its diffusion-resistant metal
diaphragm seal ensures gas purity and integrity.

Applications

- Laboratory and point-of-use gas systerns

- Sampling systems, zero, span and calibration
analyzer gases

- Specialty and industrial gas cylinder regulator

- Chrornatograph fla me detector fuel supply

Features and Benefits

- Compact

- Designed to minimize contamination arid provide
accurate regulation of any corrosive, non-corrosive,
or toxic gas

- Brass model provides added econorny for control of
no FI-CD rrosive media

- Metal-to-metal diaphragm to body seal ensures
minimum inboard and outboard leakage

- Convoluted diaphragm delivers excellent accuracy
and long service life

- Panel mounting is available

- 300 Series Stainless Steel or Brass bonnet

- NACE compliant designs are available

NOTE:
When choosing a regulator and control pressure, decaying inlet characteristic must be considered %then the supply pressure is expected
to change_ The decaying inlet characteristic of a pressure reducing regulator is commonly known as the increase in control pressure due
to the decrease in supply pressure. It is important to make sure this effect does not cause the control pressure to exceed the pressure
rating of the unit's outlet or that of the downstream system.

For more information on decaying inlet, please refer to the Technical Information section of the product catalog and/or contact the
TESCOM customer support further assistance.

TESCOM Visit our wobsite at omerson.com or contact us at (800) 447-1250

4
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OUTLET

44-2200 SERIES

44-2200 Series Regulator Drawing

PORTING CONFIGURATION
OUTLET INLET
GAUGE C4A1 
1i4" NPTFFIPP: 114" NPTF

RE

vDEC

iCie

REASE 

INLET OUTLET

3500 psig inlet

5 384.88
[1311 24

CONvOLuTED
31a SST

DIANIRAOM

CUTLET

,75[t1 9]

0.203
[5]

PANEL CUT-OUTS

01.07
[35]

Afi cOniensfons are re fereace & nominal
Metric irnifilimetell equkthent are Yn brada

01.98[50]875
1221

400 psig inlet

INLET

s
PANEL INEPT
.25 MAX. THIGENESS
PANEL NUT OPTIONAL
ORDER SEPARATELY

jA$ P.T1 wee,

WWI POR1- 111115 WIT

SEAT

MAri VALVE

INLET

#10-32 UHF 01
.243 FULL TH READ

24



44-2200 Series Regulator Now Charts

For more information on how to read liow curves, p!ease refer to the Flow Curves and Calculation s document (deb ul20 0 7x0 2) in the
TESCOM catalog or on winw.tescom.com.
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P1 = 3000 psig [207 bar] Inlet

1000 psig [69.0 bar]

1000 psig
[69.0 bar]

1000 psig
[69 0 bar]

3000 psig [207 bar]

1000 psig 2000 psig [138 bar]

[69.0 bar]

a 12 16

1000 psig
[69 0 bar]

20 24 28

2000 psig
[138 bar]

3000 psig
[207 bar]

 2000 psig
[138 bar]

3000 psig
[207 bar]

 2000 psig
[13-8 bar]

3000 psig
[207 bar]

2000 psig
[138 bar]

[113] [226] [340] [453] [566] [679] [793]

FLOW RATE - SCFM [SLPM] Nitrogen

10 psig
[6.9 bar]

= 400 psig [27_6 bar] Inlet

300 psig
[20.7 bar]

200 psig
[13.8 bar]
400 psig
[27.6 bar]
300 psig
[20.7 bar]

200 psig
[13.8 bar]

400 psig
[27.6 bar]

300 psig [20.7 bar]

200 psig
[13.8 bar]

480 psig
[27.6 bar]

100 psog 200 psig
[61 bar] [13.8 bar]

2
[56]

300 psig
[20.7 bar]

4 6 8 10 12 14
[113] [170] [226] [283] [340] [396]

FLOW RATE - SCFM [SLPM] Nitrogen



44-2200 SERIES

44-2200 Series Regulator Part Number Selector

Repair Kits, Accessories & Modlficatlons may be avattabk for th is product. Please contact TESCOM for more information.

Exampie for setecting o part fiiiMber

44-22 6 0 2 4 1

BASIC
SERIES

BODY
MATERIAL

OUTLET PRESSURE IN LET AND OUTLET
RANGE5 PDRT TYPE

INLET AN D OUTLET
PORT SIZE

INLET FLOW
PRESSURE CAPACITY

MODIFICATIONS

44-22 1— Erras6 — 0-25 psrg 2— `41}TF 4- 1/4' 1— 3509 pslg C=9.06 -010— Oulietgauge port

5— NIckd Alloy 0-13 bar 241 bar at 90'

(Flastdlorli

6— 316L 
1— 0-50 psIg 2— 400 rig C=9.15 -115— Hlg h terniperature

Stainless 
0-3.4 bar 27.6 bar (400'F f 205',C)

Sted 2 — 0-100 pslg -118— Hyd raul1c service

9— Mckd Alloy 0-6.9 bar See portiag configuratioo

(Mu ridol
outlet gauge ports

at70'
3 — 0-250 pslg

0-17.2 bar

4— 0-500 pslg

0-345 bar

(with 3509 ps!gf 24? her

infet only)
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KUNKLE SERIES 900 SAFETY RELIEF VALVES
SARTYANU lEILF PROUUCTS

MODELS 912, 913, YU, 919 OVERVIEW

Model_ 912: Full nozzle design. SS warn ring and disc with brass/bronze base. Bronze/brass body
and bonnet.

Model 913: Full nozzle design. Bronze/brass body and bonnet. 316 SS trim [base, disc and disc
bolded_

Model 918: As Model 912 except resilient seat/seal. Superior leak-free' performance.
FM approved with 216. SS base for fire pump installations in MD' and 'UDE- sizes2_

Model 919: As Model 913 except resilient seat/seal. Superinr leak. free performance. Bronze
body and bonnet_ 21.6 SS trim Ibase, disc and disc bolded_

Code, ASME \Mr and PED

CE
ur

PRESSURE AND TEMPERATURE LIMITS

Pressure limits
Mod ol.5 912. 913, 918, 419: See specification table on page 9 (except vacuum service]
Vacuum, .6' to 29- HG (200 to 1000 mbargj

Temperature Limits
Modnl 412': • 320°/406PF 1-195"/208°C}
Model_ 9123: -320e/425°F 1-1956/219°-C]
Models 918 and 919: Temperatures limited by elastomer seat material. See 'Service
Recommendations for Resilient Seat/Seat Materials' lpage

OPTIONS

• lhreaded
• Threaded cap with gag44.
• Plain lever_
• Plain lever with gag.
• Plain Inver with vibration dampener.
• Packed levero_
▪ Packed lever with gan'.5.
• Models 912 and 919 available with 150#, 280# and &Mit inlet fianges a rhd 150# and 300# outlet
flanges per ANSI B16.5Isee page 4 tor applicable parts and materials information).

• Models 912 and 919 avaiLable with Tri-clover adapter inlet !see page 5 for applicable parts and
materials iriformaton]. NOTES

MODEL 912

1. ARMF standard Ivases .GF air, siearn arid Nat wailer
above 1401, larcl must have lever.

2. Requiresvariations Listed helove for adjustable
rebel pressure settings:.
Variation 11150 - 125 psig -13.6 barg)
Vanation 11: 126- 175 psi-g (8.7 - 12 bargl
Variation 12:176 - 2511 psig (12.1 -17.2 bangl

3. F6r vawurn service: Temperature range is
-33°i251.14Ff-3,3°.1121°01_

FLANGE CONFIGURATIONS'. TOL-CLOVER CONFIGURAT1ONSL 4. Maximum back pressure 50 psig 13.4 bargl.
Node Inlet Orifice Outlet Model Inlet Orifice (Juliet 5. Dark pressure increases set pressure on a
91DC ri 1" 9.zDE 1 .. D one to one basis, and reduces capacity. llack
9*DU 1' WEE 1 - I- pressure in excess of 10% oi set pressure is not
9iDF 1" riFG 116" F 1y,- recommended.

9"FE
E 1 V4-

1 Va-
902GG 114"
cr*ZGH 2"

G
G 2-

6. Same oplions avaitable as Mudets 910,911, 916,
Y17, 92U. 921, and 927.

9.*GF 1v4- G 2" 9,11-IH 2' 1-1
941IG 11,12

r 
- 14 2 le 9•ir1I 21/2" J 3-

9"JH J 3'



KUNKLE SLHIES 9UU SAI-L I Y HLLIH- VALVES

SAFEIY AND RELIEF PROM'S

Soectlicat ions Models 912, 913, 9 113. and 919

Models 912, 913, 918, 919 AS M E Sect ion VIII, st eam/a irfga st liquid, "Lir natlonal board certified_ Also ava itab le tor vacuum service

SERVICE RECOMMENDATIONS FOR RESILIENT SEAT/SEAL MATERIALS
Seat/seal materiais

Bund-hl INBR1 1-30° 250°Fl 1-34° to 121°C)

Service recommendation
rihydrous Irrirrino la, IN rtane, carbon dioxide. diesel ad, ethyl chloride, ethyl ether, lreons #11 and 12, Wel ad.

gasoline. helium. hydrogen sulphide, kerosene, tube oi[, natural gas, nitrogen, oxygen (gas], propane, propylene,
suiphttr dinlodo, vinyl. chloride

Viton A IFKM]
O-Ring seat:1-10°m 406°F1 i-zr to 208°C1
Molded suar: 1- 10° co 29f1°F] 1-23° Eo 143°C)

Aceiorie, air, amyl alcohol, aniline, banzine, butane, carbon disulphide, carbon tetrachloride dowtharrn A and _1, ethyl

chloride, eihylene, eihylene .olycol, ethyl alcohol, gasoline, hexane, hydrogen sulphide, is4buly1 oirohnt..IP

JP - 5 fuel, kerosene, tube oil, natural gas, naphi ha, nitrogen, propane, propylene, prowl alcohol, sulphur dioxide,
toluene, trichloroethylene, turpentine, water, xylem!

Silicone 1-11:w to 4C16°F) [-73° 1.020[;0C] Air, helium. nitrogen, oxygen [gas]
Ethylene propylene11-70° to 4111PE) 1 -57° to 2.115°C1 Steam, hot water
Neoprene I-45° ro 3010°F/ 1-43° ro 149°C1 Alf, anhydrous ammonia, butane, butyl alcohol, castor oil, denatured alcohol, ethanol, eihyl alcohol, fl-REIn5 [12, 13.

14 and 271, glygmls, naiural gas arid sil 'Kale esters
[Urea' 3018 l-15° to 611.12*F] -26° Lc, 320*C) Aliphaue and aromatic hydrocarbons, chlonnated hydrocarbons, polar solvents Iketores, esters, ethers], inorganic

end organic acids, water, and steam Isteam service up te 3B1PF11,73PCl/ 7.00 psig saturated!

Atlas* [15° to 450°F1 I-9°C to 232'C phosphate esters. anirries, engine Wk. pulp :gild paper liquors, het water, and smarm Islea no service up to
361rf 111112°C1/ 150 psig saturatedl

HNBRI-55° to 300°F111-48° ro 75I1°CI Aliphatic hydrocarbons, vegetable and a rinnal fais and oils, H PA and 1-1F8 and HFC hydraulic fluids, dilute acids and
bases and salt soLurions at moderate temperatures, ozone aging and weathering, weler, and steam !swain service

up to 300°f: (148°C1/ 5il pag saruratedl

NOTE

1. These recommendation.s are a guide only. For the final selection of the proper material, your experience with available elastomers nf various lading fluids should
be considered_

SPECIFICATIONS

ModeP
Connections ANSI Standard

Maximum sei pressure

psig lborgl

A B
Dimensions.. in Int m I

C C

number Orifice Wei Outtet 91-91 R" 913-919'01 Plain 'Ryer Threaded Papp
9*B171C Cl• 1/2" 112,71 3/4" (19_01 ,J00 121,-.71 1400 196_51 Pis 1601 1% (411 8% [2131 71/4 [184]

9*11301C9 0 W112.71 r 125.41 300 [20.71 1400196.51 2%160/ 1$41411 8%12131 VA [1841
91217101' D 14" (19_01 3/4" 119_01 - 1400 196_51 24160] 1%1411 814 12131 71/4 [184]
9'11DCP3' D X' 119.01 1" 125_41 - 140019651 Pis 1601 1414 II IA 12131 71I 11841
9*EDE*3' D 1" (25_M 1" (2E41 1400196,51 2%147] 1%1411 8%12191 7% [191]
9*BED E 3/4." 119.01 13/4" 131_81 300 [20.7) 1000168.9P 2%1671 2 1511 83/412221 7% {1941
9*9EP E 114" 131_81 1%." 131_81 1000 I68_91' 2 1761 2 1511 9% 12321 8 f 203]

9,riTFE F 1- 125.41 11/2- 138.11 300 [20.71 700 1482r 2/41731 2%16011 I% 12511 83/417771
913F1143 F 11/2" Mil Wu' 138.11 7110 148_3r 3 1761 2141601 10 12541 FA {2251

913.0F G PIC 131.81 2" 150.01 30011.20.71 MC 141.41 3%1031 2i/x 1671 1 1 14 12861 1011e12571
9*BGEP G r (51181 2- 151181 60011141,41 31/41831 2%1671 V I W. 12861 10% [2571

9481-iG H 11/4" 138.11 21/2.'163.51 3UU [20.7t 5043134_51 341891 214 pill 13 133011 11% [2031
913JH _1' 2" (51181 3" 176_21 300 12011 500 134_51Y 411021 31/41831 143rs 13481 12%13181

Dimensions are for reference only.

NUTES
_ Maximum temperature controlled by resilient seat/seal rnaterial.

2. Replace asterisk wilh desired roadel. number. Data applicable to all modeb.
3_ Available with SS Lrifil !models 913 and 919) only_

4. Maximum pressure on steam is 250 psig.
5_ Maximum pressure on steam is 300 psis

6. Fur C dpinensions.: pressures above 200 psig 114 bargl ad:1).25'131.8 mull
to the overall heighL

7. 9443 pslg lor liquid service or high temp alloy spring.
8_ 600 psig ler Liquid service or high ternp alloy spiing_

9. 367 125.31 tor plain lever worn gag.
10_ Maximum hack pressure 501 psig [31r ha rgl_

=IF Approx,

C Weight

134cked Lever lb (kW
9 [2291 3 (1_4]
9 I2291 311.41
9 [2291 311_4]
9 [2291 311-41
9% [2:32] 311_41

9% [2381 4 11.81
934 [248] 411.81

10112 l2611 612.'0']
10%12701 6 12_7)

11% 12981 8 13.6]
111/4 [2981 8 (3,6]
12%13181 11 15.01
15% [38111 1516.81

;8
Plain lever Threaded cap Packed lever
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FLASHBACK ARRESTOR RF53

RF53N RF53DN

A

Y

0 25 . 5 loin
(1.00 inch)

025.5 rnrn
(1 00 inch)

A

iww.wittgas. cam

RF53NSK RF53NU RF53U

025.5 rrim
(1_00 inch)

A

tt

•••( 
0 25.5 m m
(1.00 inch)

A

m1.1.1rnstm

.6S31.1

0 25 . 5 m m
(1.00 inch)

W1TIRF Flashback Arrestors for reliable protecfion against dangerous reverse gas flow and

flashbacks according to DIN EN ISO 5175-1. BAM
Every Arrestor 100% tested.

The best Flashback Arrestors in the world
• a large surface area flame arrestor l FAI of stainless

steel construction extinguishes any dangerous flashback

a ternperature sensitive cut-off valve I-7 extinguishes
sustained flashbacks long before the intemal temperature
of the arrestor reaches a dangerous level

•

• a spring loaded non-retum valve lrIM prevents slow or
sudden reverse gas flow from forming explosive mixtures
in the gas supply

• a filter at the gas inlet protects the arrestor against dirt
contamination, extending the service life

• a pressure relief valve vents excessive pressure and
soot into the atmosphere, protecting the hose from
bursting and the flame arrestor from clogging up, thus
maintaining the flow rate (Model RF53DN only)

Operation 1 Usage
• RF FlashbackArrestors are used to protect gas cylinders
and pipeline outlet points (hoses and any equipment)
against dangerous reverse gas flow and flashbacks

• for pipeline outlets and single cylinders: Models RF53N,
RF53DN and RF53NSK

r

"Safety devices

Flame arrestor  FAI

Non-return valve

Temperature sensiti
cut-off valve ITN( k••

RF53ON

404

rerttrannn If • 111,141.114.11116014

• for torches or burners with high flow: Model RF53NU

• for cutting machines with high flow: Model RF53U

• WITT Flashback Arrestors may be mounted in any
positionforientation

• only one piece of equipment nnay be connected to a
single Flashback Arrestor

• the maximum ambient/working ternperature is 158°F

Maintenance

• annual testing of the non-retum valve, body leak tightness
and flow capacity is recornrnended

• WITT is happy to supply special test equipnlent
• Flashback Arrestors are only to be serviced by the

manufacturer, the dirt filter may be replaced by competent
staff

Approvals

Company certified according to ISO 9001
Cleaned for Oxygen Service according to:
- EIGA IGC Doc 13112/E: Oxygen Pipeline and Piping
Systems

Pressure relief valve 4B0

odel

RF53NSK

Weight [oz] 6 74 9 17

SAM certified

Material

8_75

BAM/ZI3N003/04

6_74 6_74

Brass (housing); Stainless steel (flanne arrestor); Elastomer (seal)

WITT Gas Controls LP, 3080 Northfield Place, Suite 111, Roswell, GA 30076, Tel. +1 770-664-4447, Fax +1 770-664-4448

wrft-usa@wittgas.com www.wittgas.us
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FLASHBACK ARRESTOR RF53
www.wittgas.com

Model

MIIZMIR( RF53NU"

Gases

Acetylene (A)

Natural gas (M)

LP (Propane)

Hydrogen (I-I)

Connections

114" NPT F

NPT F

9116'19 UNF LH (B-size)

rnax. working pressure [PSI]

21 21 21 21 21

72 72 72 72 72

72 43 72 72 72

43 43 43 43 43

145-197

145-205

145-025 145-044

Part No_

1455K-004 145-236 145-145

Model

RF53N SK

1 Gases

Oxygen (0)

Connections

1/4" NPT F

3/8" NPT F

9/16*-18 UNF RH (B-size)

*no Certification BAM

Other connections available upon request

363 145

rnax. working pressure [PSI]

290

145-197

145-205

145-017 145-051

Part No_

1455K-003

363

145-235

363

145-144

RF53N
RF53NU
RF53U

4110

350

250

200

150

100

50

Flow diagram for air (613'F)

-..11111

MENNIIIWM

-MMIFAMIS

EINEEM

AP-P,

6P-10 psi

AP-5 psl

_MENEM manimmi
2 3 4 5 6 7 3 10 20 40 60 80 100 120 160

Inlet pressure Pv [PSI]; Opening pressure: 0_4 PSI

Conversion factors:
Acetylene x 1_04
Butane x 0_68
Natural Gas x 125
Methane x 1_33
LP (Propane) x 0_80
Oxygen x 0.95
Hydrogen x 3_75

2(300

Nino

2206

2000

1800

1600

1400

1200

1000

800 LP=10 psi

600
L,P=5 p5i

400

200

o

AP=P4

WITT Gas Controls LP, 3080 Northfield Place, Suite 111, RosweiL GA 30076, Tel. +1 770-664-4447, Fax +1 770-664-4448
icaauzitharac rnrn Ihrianny woill-crac



71-500 SERIE5
Bronze Bail Valve with Spring Return Handle

Female NPT Thread, 600 CWP (psia Cold Non-Shock.
150 psig Saturated Steam.
Vacuum Service to 29 inches Hg_
MSS SP-110 compliant

- - - - - - - - - •

FEATURES
• Spring return to c lose (-01)
• Spring return to open (-0B)
• Ail components of lever are SS
• Operating torque is approximately three times standard valve

torque
• Reinforced seats
• Eilow-out-proof stem design

OPEN

‘FtWAkam
'w.A•444. 4re-%7

o co

0 ails4, 

a F
ak 0 xli ,17117,40- i ,... iji ip 4

1111111.1M1111
1111111triii111.
i• a. l'Ohiei '‘g4i0 4

0
co

PRODUCT
NUMBER A B C 0 Wt

71-501-01 I 1/4" I 0.43 I 1.12 2.25 7.00 1,47

71-502-01 I 3./8' 0.50 I 1.12 2.25 7..00 1.45

71-503-01  i 1/2" 0 50 1.12 2.25 7..00 1.35

71-50441 I lie 0_68 1.50 1 00 TOO 2 31

71-S0S 01.

71-506 -01..

71-507-01

i

I

1' 0_87 1.68 3.37

4.60

4.37

7.00 I

9.00

9.00

2.59

_ 4.18

5.3

1.25" 1.00 L 2.001.25 2.18

71-508-01 1.50 2.34 4 68 9.01) 6.41

FOR PRESSORDTEMPERMURE RATING5,REFER TO PAGE M-10, GRAPH NO. 4

Adjustahle packing gland
• Chrorniurn plated ball

VARIATIONS AVAILABLE:
71-540 Series (316 SS Ball & Stem)
71-590 Series (Pinned Retainer)

waRAhMY

OPTIONS AVAILABLE: ,More Information ln Section J1
▪ Minimum quantaies apply
• To sRalfy an option, replace the"01" slandanl suffix wIth the sun ot the option.
• To spedy multiple options, replace the"01' 5uffix With the desired suffixes in the

numerical Lida shown below. NOTE Not all suffixes can be EOM bind together.

(SUFFIX/ OPTION 51115
-01 Standard Configuration All

--P -01- BSPP (Parallel) Thread Connection 114"to r 

-T -01- BSPT (Tapered) Thread Connection 114-tor

-08- 90° Reversed Stem 1 frto 2"
-14- Side Vented Ball (Uni-DirectIonal) 1/410

-20- SlotVented Ball 1/2rte r

-21- UFIMWPE Seats (Non-PTT-E)

-

Veto 2"

-24- Graphite Paking 1/4-to 2"

-35 PIFETrirn veto r
No Lubrication. Assembled Dry. virtue

-57- Oxygen Cleaned 1 /4"tn r

STANDARD MATERIAL LIST
PART
Handle

Stem parking

Stem bearing

MATERIAL
55 wiVinyl

MulrifilIPTFE

1

RPTTE

Ball B16 Brass, chrome plated

5

6

Seat (2)

Retainer

Muttifill P1TE
B16 Brass (1/4"ton
B584-C84400 (1.25" Lo 2")

7 Gland nut

Stern

Lever nut

B16 Brass

A276-316

Steel, iinc plated

10 Body seal PTTE 0.2r to r)
11 Body B584-C84400

www.apollovalves_com Customer Service (704) 841 -5000
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Stainless Steel Liquid Drain Trap
FA-150

The float-operated
liquid drain trap
discharges continuously
in direct response to
variations in liquid flow
rale. assuring thorough
drainage of The systern.

Model FA-150

PMO iso psig

Sizes 1/4'

Connections NPT

Construction
Stainless Steel Body

and internals

Construction Materials
No. Part Material

1 Body Stainless Steel AiSI 304

2 Cover Screws

Cover Nuts

Plated Steel ASTM A574

ASTM A 563

3 Cover GPsket Graphite

4 Valve Seat Stainless Steel AISI 420F

5 '0' Rings BUNA-N

6 Float Stalnless Steel AISI 304

7 Seat Bracket Stainfess Steel AISI 301

8 Mot Pln Stainless Steel AISI 363

9 Valve Head
& Arm

Stainless Steel AISI 300/440

10 Connection Stud Stalnless Steel AISI 304

11 Corinection Nut Stainless Steel AISI 303

12 Driin Plug Stainless Steel AISI 315

Wsiul•rt
2 lb

0-9 kg

  air  
14R nwn
2:1'„1

54 PIM - I

53'
134 nn

Typical Applications

Receiver and air line drainage. draining

liquid from its vapor phase.

1/4' NPT Balance Pipe Connection

t?

Limiting Operating Conditions

Max. Operating Pressure (moo)

Specific Gravity psig barg

1.0 150 10.3 Max. Operating Temperature 250°F (121°C)
.95 135 9:3 Pressure Shell Design Conditions
_90 119 8.2

.85 104 7.1 PMA150 psig/0-250T 10 berg/0-121`aC
89 8.1 Max allowable pressure

.75 73 5.0

.70 56 4.0 TMA250T/0-160 psig 121.C/0-10 barg
43 2 _9 Max allowable temperature

.60 25 1.7

.55 12 0.8

-11

10

1

Cold Water Capacity lb/h _10" (2.5mm) orifice diameter

psi 1 2

Differential pressure

5 10 20 30 50 55 75 100 125 150

bar .07 .74 .34 .59 1.4 2.7 3.5 4.5 5.2 6.9 8.6 /0.3

1/4" FA-150 125

For ka/h_ mukinfir Magi bv A54

165 250 330 450 530 650 750 790 900 980 1025

i:416

Local regulation May restrkt the !me of this product begalli ale Canditions quoted Umt.mg conditions rtfer to standard cowed-ions CPPliti.
Elie in:Every of devclopnem rind improvement of diw product, ive reserve Vie right to change the specificanbn. Tl-7-307-IJS 2_14



Stainless Steel Liquid Drain Trap
FA-150

Conversion Factors
for equivalent cold water capacity of light liquids

Specific gravity .95-.99 .90-.94 .2.5-.89 .80-.84 /5-.79 .70-.74 .65-.69 .60-.64 .55-.59

Conversion Factor 1.03 1.06 1.09 1.12 1.16 1.20 1.24 1.29 1.35

Draining Cold Water & Liquids of specific
gravity 1.0
Obtain the required cold water capacity by multiplying the peak load
by a safety factor of 1.5. Select the drain trap from the capacity table
which satisfies the required Gold water capacity arid operates at the
minimum pressure differential of the application.

Draining Liquids of specific gravity 0.55 to 0.95
Determine the "Equivakint Cold Water Capacity" of the light liquid by
multiplying its peak load (include a safety factor of 1_5} by the conver-
sion factor given in the table above. If the maximum load is accurately
known, the safety factor can be reduced or eliminated.
Refer next to Limiting Conditions table which gives the maximum
operating pressure with various gravity liquids_ For liquids between
those listed. use the next lower specific gravity. Ensure that the maxi-
mum operating pressure is equal to, or greater than, the inlet pressure
of the application_

Sample Specification
The liquid drain trap shall be af Itie float type with screwed NPT
connections. Body shall be stainless steel, and valve mechanism
shall be stainless steel with hardened working surfaces designed to
retain a water seal at all times. An NPT tapping shall be provided
for a balance pipe. All intemals are to ba renewable and field ser-
viceable_

installation
The trap must be fated irk a vertical pipe line so that the float mech-
anism is tree to rise and fall in a vertical plane_
The high point of the cover is provided with a 114° NPT tapping
for a balance pipe, which is essential for satisfactory operatiork of
this unit_ The balance pipe must be nonneoted with a continuous
rise between the tapping provided ark the cover of the trap and the
vessel being drained. The trap discharge should be piped to a safe
plaoe.

Maintenance
This product can be maintained without disturbing the inlet plping con-
nections. Complete -isolation of the trap from both supply and retum
line rs required before any servicing is performed.
The trap should be disassernbled periodically for inspection and clean-
ing of the valve head and seat.
Worn or damaged parts should be replaced using a complete repair
kit. Complete installation and maintenanoe instructiorm are given
in IM-7-306-US which accompanies the product.

Liquid drain traps can be used to drain most Rquids from most
gases. However, sorne applications, particularly those involving haz-
ardous or unusual fluids, may be subjeot to regulation or rnay other-
wise require special consideration.
Spirax Serco will endeavor to provide whatever data is necessary to
assist in produot selection.

1B

1B

Spare Parts

-IA

4

2

Gasliet Kit Pet of 3) 1A

Complete valve mechanism
assembly 4

Float with Screw & Washer 5

lil-7-307-US 7.i4

Spirax Sarco, lnc., 1150 Northpoint Blvd, Blythewood, SC 29016 Telephone: (803) 714-2000 FAX (803) 714-P999



Bourdon Tube Pressure Gauges
Stainless Steel Series
Type 232.53 - Dry Case
Type 233.53 - Liquid-filled Case

Mechanical
Pressure Measurement

VIKA Catashset 23X_53

Applications

• Viith liquid filled case for applications with high dynamic

pressure pulsaticns cr vibration

• Suitable for corrosive environments and gaseous cr

liquid media that will not obstruct the pressure systern

• Process industry: chemical/petrochemical, power

stations, raining, on and offshore, environmental tech-

nology, mechanical engineering and plant ccnstruction

Product features

• Excellent load-oycle stability and shock resistance

• All stainless steel ccnstructicn

• Pcsitive pressure ranges to 15,003 psi (1,000 bar;

Specifications

Design

ASME 84110'0 & EN 637-1

•izes

2", 21/2" & (5C, 33 and 103 mm)

Accuracy class

25' & 21/2": 2/112% of span (ASME B4C.100 Grade A)

4": ± 1_03/4 of span (ASMEI340.100 Grade 1A;

Ranges

Vacuum / compound to 20C psi (16 bar)

Pressure from 15 psi :1 bar; to 15,000 psi (1,00C bar)

cr otlier equivalent units cf pressure or vacuum

Working pressure

& 21/2": Steady:

Fluctuating:

Short tirne:

Steady:

Fluctuating:

Short firms:

3/4 scale value

2/3 tull scale value

full scale value

full scale value

C.9 x full scale value

1.3 x full scale value

Operating temperature

Ambient: -43sF to +14C'F (-4C-°C to +60°C) - dry

-4°F to +143°F (-20°C tc +60°C) - glycerine filled

-43°F to +14C'F (-40'D to +60°C) - silicone filled

Medium: -1-212*F (+130°C) maximum

Bourdon Tube Pressure Gauge Model 232_53 - 21/2"

Terversture error

AdditLcnal temperature changes from reference

temperature of 38°F (2C:0; ±0_41 of span for every 18°F

(10°K) rising or falling_

Weather protection

Weather tight (NEMA 4X IP55)

Pressure connection

Material: 315 stainless steel

Lower mcunt (LM; or center back mount (DEM)

Lower back mount (LEM) for 4" size

1/6" NFL 1/4" NPT or 1/2" NPT limited to wrench flat area

Bourdon tube

Material: 315 stainless steel

1,500 psi (10C bar;: C-shape,

< 1,50C psi (100 bar): Helical type

Movement

Stainless steel

Dial

White aluminum with black lettering, 2" and 21/2" v/ith stop pin

WlKA Datasheet 23K53 01/2016 Page 1 of 2

11A r
ElPart of your business



www.swagelok.com

Gaugeable Tube Fittings
and Adapter Fittings

• Available in tube sizes from 1/16 to 2 in. and 2 to 50 rim

• Consistent gaugeability upon initial installation

• Easy to disconnect and retighten

• Wide variety of materials and configurations

• Demonstrated reliability and performance

Swic4\4_



Pressure Ratings

NPVISO Pipe Pressure Ratings
Ratings are based on ASME Code for Pressure Piping B31.3, Process Piping, at ambient temperature.

316 SS, Carbon
Steed, Alloy (20,
600, and C-276)

Brass and
Aluminum

1
Alloy 400 Titanium

Alloy 2507 and
Alloy 625 6-Moly Alloy 825

Nirrilso Male Female Male Female Male Female Male Female Male Female Male Ferna le Male Female

Pipe Size psig psig psig psig psi g psg psig psig psig psig psig psig psig pskg
In . (bar) 1:1ar) (bar) (bar) (bar) (bar) (bar) (bar) (bar) , (ball {bar) (bar) (bar) (bar)

1.116
11 GM
(757)

6 700
(461)

5 500 3 300
(378) (227)

9 900
(6132)

6 000
(413)

8 BOO
(506)

5 300
(365)

15 000
(1 033)

12 900
(aes}

14 900
{1 026}

9 000
(620)

12 BOO
(881)

7800
(537)

1/8
10 000
(689)

6 500
(447)

5 000
(344)

3 200
(220)

9 GOO
(620)

5 800
(399)

8 000
(551)

5 200
(358)

15 GOO
(1 0a3)

12 500
(861)

13 500
(930)

8 BGD
(606)

11 600
(199}

7500
(516)

1/4 8 OW
(551)

6 600
(454)

4 000
(275)

3 300
(227)

7 204
(496)

5 900
(406)

6 400
(440)

5 200
(358)

15 000
(1 033}

12 700
(875)

10 800
(744)

8 900
(613)

9 300
(640)

7600
(523)

3/8
7 800
(537)

5 300
(365)

3 900
(268)

2 600
{179}

7 GOO
(482)

4 700
(323)

6 200
{427}

4 20D
(289)

15 000
(1 0.33)

10 200
(702)

10 500
(723)

7 100
(489)

9 000
(620)

6100
(420)

1/2
7 700
(530)

4 900
(337)

3 800
(261)

2 400
(165)

6 900
(475)

4 400
(303)

6 100
(420)

3 900
(268)

14 800
(1 019)

9 400
 (647)

10 400
(716)

6 600
(454)

8 900
(613)

5700
(392)

am 7 300
(502)

4 600
(316)

3 600
(248)

2 300
(158)

6 500
(447)

4 100
(282)

5 800
(399)

3 60D
(248)

10 000
(689)

8 900
(613)

9 BOO
(675)

6 206
(427)

8 600
(585)

5300
(365)

1
5 300
(365)

4 400
(303)

2 600
(179)

2 200
{151}

4 700
(323)

.3 900
(268)

4 200
(289)

3 500
(241)

id MO
(689)

8 500
(585)

7 100
(489)

5 900
(406)

6 100
(420)

5100
(351)

1 1/4
6 006
(413)

5 000
(344)

3 000
(206)

2 500
(172)

5 400
(372)

4 500
(310)

4 BOO
(330)

4 000
(275)

10 COO
(6139)

9 600
(661)

0 100
(558)

6 700
(461)

6 900
(475)

5800
(399)

1 1/2
5 000
(344)

4 600
(316)

2 500
(172)

2 300
{158)

4 500
(310)

4 100
(282)

4 000
{275}

3 600
(248)

9 600
(661)

8 900
(613)

6 700
(461)

6 200
(427)

5 800
(399)

5300
(365)

2
3 900
(266)

3 900
(258)

1 900
(130)

1 900
(130)

3 500
(241)

3 500
(241)

3 100
{213}

3 100
(213)

7 500 7 500
(516) (516)

5 200
(358)

5 200
(358)

4 500
(310)

4500
(310)

• To determine pressure ratings in accordance with ASME 831.1, Power Piping:

carbon steel material—multiply by 0.85.

Stainless steel and brass material ratings remain the same_

• To determine MIDa, multiply bar by 0.10_

Swaiap..\43\c_
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6. Appendix

Fire Protection Plan

ofc 303-642-3547 cell 303-618-2663 martyefp2fire.com 1140 Indian Peak Road Golden, CO 80403

Mr. Steven Lyell
Facilities Program Manager

National Weather Service
Alaska Region Headquarters

Phone: 907-271-3482

Email: steven.lyellPnoaa.gov

Subject: Hydrogen Design Criteria

Alaska Region Autosonde Installations

Date Prepared: 06-13-2017

Purpose and Scope 

The NWS int ends to install several Autosonde automatic weather balloon launchers at various locations
in the Alaska Region. This document establishes relevant design criteria to be used in developing a

detailed design for the installations_

Applicable Fire Codes and Standards 

2012 IFC International Fire Code (as Amended by AK).

2016 NFPA 2, Hydrogen Technologies Code.

2015 IFCG International Fuel Gas Code.

Option Summary

Option 1 — Outside H2 tank (similar to existing 0 Anchorage)

Option 2 — inside H2 tank. Locate H2 tank inside electrolyzer enclosure.

Option 1 — Outside Hydrogen Tank

Pros Cons

Similar to current design Snow and weather issues with exposed tank
components.

Reduced design costs — we've done this before. More removal more

Safest approach — H2 storage outdoors Need two separate vent stacks (one for tank and

one for electrol}zer)

Vertex shelter known successful design. Vertex shelter requires assembly of interior
components on site (water supply and filtration,

electrolyzer, ventilation, etc.) On site assembly is
more expensive.

Option 2 — Hydrogen Tank inside Electrolyzer Shelter

Pros Cons

Potential reduced cost. More engineering costs due to new approach.
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NWS H2 Design Criteria FP Alaska Region Autosonde installations

Pros Cons

Preassemble most hydrogen components

• Electrolyzer
• Water supply

• Electrical

• Hydrogen storage
Use shipping container (20 ft.)
Ship to install site after operational
testing

Reduced onsite time for startup ($)

Less need for specialized trades on site.

Different than Anchorage

Reduced footprint and site work.
Need bAro similar sized pads or elevated

platforms. (one for H2 source and one for
Autosonde)

Modular approach.

Hydrogen System Narrative 

Hydrogen Generator (electrolyzer) and Shelter 

Electrolyzer and support components to be mounted in Vertex shelter (Option 1) OR A Shipping

Container— pre-manufactured with hydrogen storage tank inside.

The electrolyzer will supply hydrogen to a 200 gallon water volume tank. Tank shall be sized similar to
existing tank at Anchorage if located outside and sized to fit inside the electrolyzer enclosure if located
inside.

Electrolyzer Output Pressure: 200 psi

Hydrogen generation rate: 20 or 4-0 SCFH (HOGEN 20 or 40)

Shut off pressure: 200 psi.

AII hydrogen piping (product and vent lines) shall be 300 series stainless steel. (Type 304 Stainless
preferred).

The H2/H20 vent line from the HOGEN shall be 34 inch stainless tubing or inch stainless convoluted

tubing.

2015 IFGC §704.1.2.3 Piping design (Ind construction. Piping and tubing materials shall be 300 series

stainless steel or materials listed or approved for hydrogen service eind the use intended through the full

range of operating conditions to which they will be subjected. Piping systems shall be designed and

constructed to provide allowance for expansion, contraction, vibration, settlement and fire exposure.

The vent stack a nd vent stack cap shall be per CGA-5,5 Hydrogen Vent Systems or approved alternative.

2016 NEPA 2: §6.16* Vent Pipe Terminafion. Hydrogen -venting systems serving pressure relief devices

discharging hydrogen ro the atmosphere shall be in accordance with CGA G-5.5, Hydrogen Vent Systems.
[55:10.2.31

The vent stack cap shall not discharge in the downward direction.
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Minimum Roorn Ventilation: The electrolyzer room shall be provided with continuous ventilation per
the electrolyzer manufacturer recommendations. (40 CFM or 75 CFM for 20 and 40 SCFH generation

rates respectively). 1 CFM per SF floor area if pressure vessel inside

Room Heating: The shelter shall be heated to avoid freezing conditions inside.

Egress: All means of egress shall comply with the 2012 IFC and 2015 NFPA 101. Doors fronn the
electrolyzer shelter as well as the surrounding fencing shall be cornpliant (single action latch hardware,.

no padlocks, compliant thresholds, door size and steps, etc.).

Note that egress frorn within the Autosonde is addressed separately.

Pressure vessel 

200-gallon water capacity

300 psi MAWP (maximum allowable working pressure)
Actual working pressure — 200 psi

Amount of hydrogen in pressure vessel: 339 cu. ft. at 200 psi. (see Attachment for calculation)

339 cu. ft < Indoor MAO : 1,000 cu. ft.

339 cu. ft. < Outdoor MAQ: 3,000 cu. ft.

Therefore, additional requirements for > MAQdo not kick in for either indoor or outdoor storage.

PRD — Size relief valve and discharge piping per accepted standards such as API-520 or similar. 300 psi

0.5 inch PRD likely conservative.

Vent Stack/Cap —Connect all vents from electrolyzer tank P RD to a stainless (type 304 preferred) vent
stack with approved vent cap that does not discharge downward. Stack and cap to be per CGA-5.5. Cap

to be miter cut design. (See attached drawing for example).

Separation distances: 5 ft. min. between storage tank and Autosonde and Electrolyzer OR 5 ft between

Autosonde enclosure and H2 enclosure.
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Letter from HOGEN
Morning Fred,

We received the following update from proton

Tom,

We checked the parts and they are the same ones that we use in our 30bar (435psi) systems Those have an operating pressure above the 30bar so in short the S Series will hold the

backpressure as you described below.

Regards,

Stephen

The scenario is that the H2 storage tank has a pressure relief valve on top rated to pop at 300pri; ;t- there was a fire outside by the tank it could raise the tank pressure above the 250psi then

cousOg c fa i,re insOe the s+refter thimping thi the gas fnside the she!ter instego' of re!easing ot to.h.k PRI/. That heOg win', if the check valve on the tank fails then the pressure above the

25Opsi cou!ci be :'ro;7ne:eo' hock to line .qCGEt.: arid ;7c: nig enoug)i to pop the pressure relief wive on top of the storage c):7k.

The q,estion is: V:e rgt.ing ,raiit = CYZiLi ono' 3PP.3 0 high enough that it would block ony pressures up to the 300ps /that the pressure relief valve on top cif the storage tank is rated far?

Stephen Porter

Director of Applications

net.
numlmr one by nature"

Nei Hydrogen

10 Technology Drive, Wallingford, CT 06492 USA

Office: D +I 203-678-2305

Fax: +1 203-949-8016

Stever _ye l

tolla 'Neather Service

Alaska Fission
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HOGEN check valve CV311 location
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Sandia National Laboratories

Oporated for the ltileC States Department et Energy
by National !ethnology and Engineering Solutions
of Sandia. LLC,

Alhuvorqui§, Nbw Mexico 81165-0101
Ejvermone, Caldornia 145.51-09511

,Ave: 05 November 2019

te, Frcd Helsel., 8863, finhelseQsandia.gov

fm.- Brendan Davis, 8367, bcdavi@sandia.gov

Pressure Advisor Authorization for Remotely Located Pressure System (Org. 8863)

As the reviewing Pressure Advisor for the Radiosonde Balloon Fill System at Utqiagvik Alaska, i am
approving thc system for use. This document will accompany my approval signature since there are
unique circumsta.nces involved with the Pressure Safety Data Package (PSDP) review for the Balloon
Fill System. Due to the extreme remote location of the pressure system, it was not practical to perform

the pressure safcty review in-person. Since a physical walk-through is not explicitly required—though it
is common practice—I sought guidance from Don Baker (Org. 0622) with Environment, Safety 8z. Health

about how to proceed. He recommended I verify the calculations and design, as well as get photos and
documentation of critical pressure safety hardware,

I have reviewed the information in the data package compiled hy thc listed Pressure Installer, Fred
IIelsel, and to the furthest extent possible, have made an independent assessrnent of the system design
and the pressure safety argument being made in the package. All of my concerns were communicated to
the Pressure Installer and have been satisfied. The edits and clarifications I requested have been included
in the package, and photos of pressure safety devices were sent to me for verification of critical
hardwarc.

The expectation is that the system's owner, as well as the Pressure Installers and Operators involved
with the maintaining and operating systeni, verify that the physical layout of the system is consistent
with the design described in thc PSDP prior to operation. Any and all changes that may have an impact
on the pressure safety argument or thc hydrogen compatibility of the system must be documented and
the PSDP must be reviewed again. Any replacement hardware must be scrutinized to verify hydrogen
compatibility, in addition to the pressure rating.

If any discrepancy is discovered between the PSDP and the physical system, cease system operations
and immediately consult the Atmospheric Sciences (Org.8863) Manager and a Pressure Advisor familiar
with the system or hardware. If there is any question or unce.rtainty about hydrogen compatibility,

immediately get in touch with the lIydrogen and Materials Science (Org.8367) Manager or pernaanent
Hydrogen Effects on Materials Laboratory personnel.

Include this memo in the PSDP appendices.

Exceptional Service in era National Irrterest


