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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
. See Appendix for statement and schematic from HOGEN dealer

s 250 psig second check valve CV311 rated at 435 psi to protect HOGEN
Maximum OP 250 psig Set output of Hogen S20
Maximum Accumulated pressure is at the tank, fitted with 300 psi PRV.
accumulated 300 psig PRYV protects the tank. Redundant check valves prevent
pressure accumulated gas backflowing to HOGEN.

. Controlled by Vaisala Remote Balloon Launcher there is no RFO
Flow capacity AMLEM 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.



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.

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
SAFETY AND RELIEF PRODUCTS

Capacities - Models 210, 911, 912,913, 216, 917, 718 and 219

NON-CODE' AND ASME SECTION Vil AIR [U.S., SCFM] - Flow coefficient = 0.878

Set pressure o E F : H dJ
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Figure 2: Accumulated Pressure for the Pressure Relief Valve.



Choke Flow Calculation

Choked Flow (Gas) Calculation Choked flow is defined as P1 = 2 x P2
( Example ) Input Information P1 =inlet pressure and P2 = outlet pressure (assumes atmospheric pressure)
Gas type air - FY1( list the gas in question )
Specific Gravity (air = 1) 1.000

Temp in degrees R 459700 Roomtemp =532 R
Atmospheric pressure (P2) in psia 14 500 Mote - atmospheric pressure at SHNL/NM =122  at SNL/CA =144
Inlet Pressure (psig) 250.000
Choked flow test? (venting to atm) choked [fP1<2xP2 linkto "low Pressure Drop Flow"” calculation worksheet
Absolute pressure (psia) 264 500

Cv (flow coefficient) 0.15 * published by the regulator (or valve}) manufacturer
Flow (Q) in scfm = 19.758
Back To T.0.C. Choked flow formula:.

1
O=0471=N2xG=x B |— =
' S, xT)

- from suppliers websites such as Swagelok, TESCOM, etc
Q1 = flow in scfm (standard cubic feet per minute)
0.471 = a constant for units of scfm
M2 = a constant for units = 22 67 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



Vaisala DigiCORA®
Unmanned Sounding System
AUTOSONDE®

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



Fully automated

The Vaisala DigiCORA"
Unmanned Sounding
System 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 climates
ranging from polar to
tropical, the efficiency of
the unmanned sounding
system has been proved.

Minimize operating costs and

maximize meteorological
data availability

The Vaisala AUTOSONDE® has

Lthe capacily Lo perform enlirely
automatically for 24 consecutive
synoptic soundings. It is only at this
poinl Lhe Vaisala AUTOSONDE" is
restocked and checked manually.
A restocking and check visit only
lakes Lhree hours, which means
eight synoptic observations per
man-hour. This gives real benefits

and operational reduclions in costs.

Fully automatic sounding in turn by
preprogrammable and repeatable
aclions improves dala qualily and
availability.

‘Whether it is a new station, or a
replacement of an older system,
setting up and reconfiguring the
Vaisala AUTOSONDE" is quick
and inexpensive. This compact
package includes everything from

upper-air observation

An attendant only needs to reload the daisywheel with radiosondes and balloons
every 12 days.

the sounding station to the balloon

filling unit. It can be transported on a

Lrailer, making it easy to relocale. The
system is also easy Lo reconfigure to
suit new sites saving lime and money.

Proven performance in every
climate

'The Vaisala AUTOSONDE" syslem has

been used extensively in both highly
and non -populated areas of the
world. ILs robusl design and ability
to operate automatically make it the
ideal choice for the remotest regions
and Lhe mosl extreme climales.

The system is equipped with heaters
and an air conditioner to cope with
wide varialions in any climate. In
even more extreme conditions, a cold
climate kit is available to deal with

a minimum operaling Llemperalure
of ~40"C and additional windcovers
raise the operating wind speed up to
25m/s.

Entirely automatic for 12
consecutive days
* Remote configuration
= All benefits of Vaisala
Radiosonde R592 and Vaisala
DigiCORA® Sounding System
Cost effective due to low
maintenance and low man-
hours

Remote flexible operation
Vaisala AUTOSONDE" can be
configured remotely from a central
localion by using the Bemole
Control System. It also allows the
remote interruption of the systems
regular sounding schedule Lo
measure interesting events such as
extreme weather phenomena. The
whole system network can also be
monitored from one central location



and remotely commanded to adapt receivers. The Vaisala AUTOSONDE"

actions according to changing also uses the Vaisala RS92 radiosonde,

weather conditions. which is field proven and gives
excellent data performance.

Superior performance with chimpsts

DigiCORA® Sounding system Data availability ensured

and Radiosonde RS92 A Vaisala service conlract ensures
Vaisala DigiCORA" sounding system that your system keeps working
is a complete package for measuring produssiveiy deliveriag Bhe,
the upper-air atmospheric profile. measurement data you require, over in Norway
Vaisala Sounding Systems share the the systems entire lifecycle. Vaisala The Norwegian Meteorolegical Institute
has 70 yoais of PE— (Meteorologisk institutt, NMI) has
same standard software components, 45 over /L yedrs Ol CXPerience in npem‘te{:‘o mreeVailsala AUETQ%‘_,;‘UNPE‘
i Vi r-ai me ems for several years. Vaisala
oraphical tools, antennas and serving upper-air measurement. SAylStlTQ SONDES ope rgtes ity

and performs fwo synoptic soundings
daily. All of the systems are remately
controfled from one location. These

systems operate reliably even in harsh
— | R conditions and high winds, which is
| [ St Scountie | Gorven Tppms | Sorem Fresmmreoes | Bk Fypns | Fasores S | T s | i crucial, since the sites are difficult to
g b = | — access. Regular maintenance visits
= 4 2] T A { are made once a year to check that
£ 5] [CE7] [C5] 5] ) o0 Luocher matus | - - ﬁ
pmap lmesr  emse  mmen  mose mmso b | |y everything is fine.
130 1L 13 1L L o 1o {
l’aﬂ; (: ] lf:i;” l?:ﬁ"‘” (L2 mw ﬁ _l
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s | 1/e sounding settings are
e || i | tee | defined in a familiar Windows®
_ == i based graphical user interfice
#il—mm o= =0 that runs on the Sounding
et vwwr_ .| Workstation.

1 = Gas Banks

2= UHF Antenna

3= GPS Antenna

4 = Gas Measurement Unit

5 = Launcher Vessel

6 = Awtomatic Weather Station, MAWS

7 = Daigywheel

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
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Technical information

Vaisala DigiCORA® Sounding System MW31
SOUNDING WORKSTATION
THCORA® Sounmding software pre-installsk

Starlared Softvware. METCGHAPH software, AUTTOSONIE softwan:
Oiprerdineg smystom Windows B0 Server, pre-installed
Syatiorm recevery softwarne

VAISALA SOUNDING PROCESSING SUBSYSTEM SF331
Windlfinding oqptinne - Conbs eorelating GF%

ANTENNAS
= rectional UHF antenna
= GFS ondemna
GROUND CHECK DEVICE
UPs

VAISALA AUTOMATIC SURFACE WEATHER SYSTEM

Automatic launcher

SHELTER
IHmenskns A% m x 24 mx L5 m (length x width x height §
Vol beeghal wiilh rudiosocnbe batsichers ITm
Cirnes wedghil with radiosonde lamcher 3 mwekric bons
MECHANICAL CONSTRUCTION
3 plastic-contod stod plaes { Par)
wildy 100 ey fanepeood miserad wond dsalation
Fire prodection clsss FI |40
Acewss, door with wilnedow ) x 2 HO0 Tm
Winlow BY % B fraem
ELECTRICITY
Power consumption 2UNY 50 1z 30 A, 1-phase, or
ADO V20 Y 50 e 20 4, - phase
Mulns cablo According Lo nallisal regpaations
IMsEribation box Trssicler womitasdiner, 3 cinoust-Droakers
anil faislt current bivakers, simpe arfestenig)
stk el Tnesisle alurmrem calsde clanneds
Wl ssckiets T th cablo chamnneds
Lights O thie ceiling. mwitch near the door
Hewler 22 B0 W with thermostal
Adr condithmer Sl
Air dryer Oplkanal
LAUNCHER VESSEL
[Hinensdons Hesgglat 1.2 m, diamseder 2 m
Coislriacion Stew] Frame
Cover lids 2 pen, optiniadly 4 pos
Tadinnn tube Fiberginas with conductive gl inside

s VAISALA

Fiod with sioed hars o the shedior, canvas bay inside,
pranatic cylinders conlnolked willi bogic conlrollee

Valbsala Oy)
Helsinkl. Findand
Ted. #2580 559 0]

Reliable.

Fax 368D B0 OXT
motsalpsgivaiealcom

LOGIC CONTROLLER
Imstailod im a bee inside the sholter, micraprocessor-based, pro-programmed,
analng inputs. on/olfl inputs and on/foll sutputs

LAUNCHER VESSEL HEATER

Fjippund with thesmostat, instadlod in o sealod motal pipe, switiched off
aufomatically when lsmmcher is sperstod

GAS MEASLUREMENT
Sdeamremont i Instablod on (he roof of the shidtor,
2 (lemilsle imput gas hoses, 8o
eatoneluble commoction Lo local gas
repulstor to s specified,
oilmil hose bo negse contraliod by imagnetic valves
With ebextrical curment outpul,
auboematic meamrmment of gas amann

s flow meter

BALLOON FILLING AND SIZE

Pl il connectid L the balloon during laading, gas-prool balioon
el enmasct ion

Ikallson stz

CLASSIFICATION

K D07 14 [ 19961 IEC-79- 10 T ), IEC-369-7- T8 [ 1988)
SFS-EN ST (1990 KY 0497

OPFTIONS

Adifitional wind shiekd

Cold chimasdo kil

Dehurmddilbor

Mol Lrunshomor

Filliryg, g pogalntor

Additional Remote Control Softwae

BB g
Hyerogen oe helinen

Remote control system
WORKSTATION
I CUHLA” Soumbing salbwars pro-installod:
Stuncurid Scltweere, METGHAPH sollwere, AUTOSONDE sofl wire
Operating cystem Windows XI pre-installed

System rocovery soltware
for ot Wiaksala hicslions -
visdl 1 i P~ ARTIFIOTy,
www, vidsalaiom ") s
i TR o

CeE

[ ]
150y LaDEl

Al gpecification sihiect o charge without notioa.

B

Hef B2



Figure 4: Hydrogen Shelter

Balloon being automatically being released

14



Remote Balloon launcher

Weather Balloon

VAISALA
AUTOSONDE
FLOW METER

w

g

ON/OFF VALVE, NO
SWAGELOK
$5-43GS6

ON/OFF VALVE, NO
SWAGELOK
$5-43GS6

i

SWAGELOK
$5-43G56

CGAVENT
/F\ CGA VENT
—F\
PRESSURE GAUGE
REGULATED PRESSURE
3/8"ss MOUNTED AT TANK
TANK MANIFOLD ASSEMBLY PORTED 0400 P51
._I REGULATOR ,——_l
HYDROGEN VENT STACK p Ve P
1" SS TUBE W/CGA —
STYLE EXHAUST 30455 1X 065 ‘
—
PRESSURE REDUCING
REGULATOR - TESCOM
PRESSURE GAUGE TANK 42262242
WIKA 50130687L8M 400 psig INPUT
_____________________________ 5 ST 4 04008 0-100 psig OUTPUT
| L cHeckvawve -
| m"f;;u :? PRESSURE RELIEF VALVE SWAGELOK
] KUNKLE 919BDCE0300 ¥
HYDROGENVENTSTACK | | APOLLO 71-504-01 SS-6C-£P-1
4 I SET @ 200 PSIG, 5" INLET,
1" 55 TUBE W/CGA | % OUTLET: 673 SCFM AR, NEEDLE VALVE, NC CHECK VALVE
STYLE EXHAUST | SSTRIM SWAGELOCK SWAGELOK
= | SS1RS6 SS6CEP-1
wamenee | Lot | — A
FOR PURGING
SSFLATAATAY-36 | SS6C-EP-1 /—\
SWAGELOK | ON/OFF VALVE, NO
i ; MBI SWAGELOK
| §543656
| ONJOFFVALVE, NO
| SWAGELOK
| 54365
| H2 STORAGE TANK
s N\ : 20095, 31655
L AAH $20 HOGEN |
|
|
DRAINTRAP ,
SPIRAX SARCO |
FA-150 |
|
|
- NOTE: ALL TUBING TO BE
! :WZZ';I;(NE : 3/8" S5 UNLESS SPECIFICALLY
CALLED OUT
DRAINPAN | SSFLETABTAS:36 : ON/OFF VALVE, NC - ON/OFF VALVE, NC SWAGELOK $5-76-035-20
|
|

CONEX INTERIOR

Witt -Gaserechnik RFS30N
Flash back arrestor

8

ON/OFF VALVE, NO
SWAGELOK
$5-43GS6

ic

System Schemat

Figure 5
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|55-600-61
|S5-600-3
|S5-600-6
|SS-600-7-6
|S5-600-5-8

|$S-600-9

|55-43GXS4
|85-43G56

55-600-R4

|SS-FLATA4TA4-36
|SS-FLETABTAS-36

|55-1610-1-12

|55-1610-6

|55-1610-3-16-6

155-1610-3
|55-1610-9
155-1610-6-8

|55-16-TA-1-12
|3/4 X 1/4 FG-S5

|SS-4-TA-1-4

|SS-600-64
71497

'PGI-63C-PG200-LBGX

| 55-6C-EP-1

|71-504-01
|55-1610-1-12

|919BDCENT-BKE

|SS-1RS6
232,53

{

|44-2263-241-1236

|RF53DN

|55-9037-06-06

|S5-9500V-06

|55-9015-06-06

|55-9007-06-06

|S5-T6-5-035-20
|S5-JT6-5-035-250-U-JACKETED

|85.T16-5-049-20

|$5-T16-S-083-20

\CVIP 6100V2

Table 1: Component List

SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK
PARKER

SWAGELOK
SWAGELOK

SPIRAX SARCO

SWAGELOK
SWAGELOK
APOLLO
SWAGELOK
KUMNKLE
SWAGELOK
WWIKA,
TESCOM

WITT-GASETECHNIK

TITAN
TITAN
TITAN
TITAN
SWAGELOK
SWAGELOK
SWAGELOK
SWAGELOK

CVIP

-

3/8" X 3/8" BULKHEAD FITTING

38" K 38" X 38" T UNION

38" X 3/8" UNION

3/8" TUBE X 3/8" FMNPT

3/8" TUBE X 1/2" FNPT

3/8" 90 UNION

14" 3-WAY VALVE

3/8" 2-WAY VALVE

1/4" TUBE STUB X 3/8" TUBE REDUCER
1/4" X 368" METAL HOSE

1/2" X 36" METAL HOSE

1" UNION X 3/4" MNPT

1" UNION

1" X" K 38" T UNION

KA X A" T UNION

1" 90 UNION

1" ¥ 12" UNION REDUCER

1" TUBE STUB X 3/4" MNPT

34" FNPT X 174" MNPT

1/4" MNPT X 1/4" TUBE STUB

1/4" TUBE X 3/8 TUBE UMION

1/4" FA150 DRAIN TRAP, 150 PSIG
GAUGE, 3/8" TUBE STUB, 31655, 0-200 PSIG
BACKFLOW VALVE, 1 PSIG

SPRING VALVE

1" X 34" MNPT

PRESSURE RELIEF DEVICE, 673 SCFM CAPACITY
NEEDLE VALVE

0-400 PSIG GAUGE

PRESSURE REGULATOR, 3500 PSIG INLET, 250 PSIG OUTLET
WVIASALA SUPPLIED FLAME AERESTOR
3/8" FBSPP X 3/8" MNPT

3/8" VITON S5 BOMDED SEAL GASKET
3/8" FBSPP SWIVEL X 3/8" MBSPP

3/8 MMPT X 3/8 MBSPF

3/8" X 035 55 TUBING

3/8" X 035 55 JACKETED COIL TUBING
1" X 049 S5 TUBIMNG

1" ¥ 083 S5 TUBING

Pressure Vessel Stainless Steel 75TL

16



s PROTON

Components

Technical Specifications

\... ' THE LEADER IN ON SITE'GAS GENERATION.
~

S Series

Hydrogen Generation Systems

MODEL 520 540
On-site hydrogen generator in an integrated, automated, site-ready enclosure.
Load Following operation automatically adjusts output to match demand.
ELECTROLYTE

Proton Exchange Membrane (PEM) - caustic-free

HYDROGEN PRODUCTION

Net Production Rate
Nm3hr @ 0°C, 1 bar 0.53 Nméfhr 1.05 Nm3/hr
SCF/hr @ 70°F, 1 atm 20 SCFH'hr 40 SCFhr
SLPM @ 70°F, 1 atm 9.4 5LPM 18.8 SLPM
kg per 24 hours 1.14 kag/24hr 2.27 kg/24hr

Delivery Pressure - Nominal 13.8 barg / 200 psig

Power Consumed perVolume of H, Gas 6.7 kWh/Nm?

Produced 17.6 kWh/100 ft2

Purity (Concentration of Impurities)

99.9995% (WaterVapor < 5 ppm, -65°C(-85°F) Dewpoint, N, < 2 ppm, O, < 1 ppm,
All Other Undetectable)

Tumdewn Range 0 to 100% net product delivery
Upgradeability MN/A

DI'WATER REQUIREMENT

Rate at Max Consumption Rate 001 ;Lljmr Ot.)é?gl;-:;?t:r
Temperature 5°Cto 35°C/41°Fto 95°F

Pressure 1.5to 4 barg / 21.8 to 58.0 psig

Input Water Quality

ASTM Type Il Deionized Water required, < 1 micro Siemen/cm (> 1 megOhm-cm)
ASTM Type | Deionized Water preferred, < 0.1 micro Siemen/cm (> 10 megOhm-cm)

HEAT LOAD AND COOLANT REQUIREMENT

Cooling

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

22 kW 43 kW
N K] st frcam Sy 7,507 BTU/hr 14,673 BTU/hr
ELECTRICAL SPECIFICATIONS
Recommended Breaker Rating 8 kVA 12 kVA

Electrical Specification

205 to 240 VAC, single phase, 50 or 60 Hz

ProtonOnSite.com | 01.202.949.8697 | Info@ProtonOnSite.com
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520

INTERFACE CONMNECTIONS - Consult Installation Manual for details -

H, Product Port
H,/H,0 Vent Port

DI Water Port
Calibration-Gas Port
Coolant Supply Port
Coolant Return Port
Drain Port

Electrical
Communications
CONTROL SYSTEMS

Standard Features

Remote Alarm
Remote Shutdown

ENCLOSURE CHARACTERISTICS

Dimensions, W xD x H

Product
Est. Shipping
Weight
Product
Est. Shipping
IP Rating

1/4" CPI™ compression tube fitting, 55
1/2" CPI™ compression tube fitting, 55
1/4" tube push-to-lock, polypropylene
N/A
N/A
N/A
1/4" tube push-to-lock polypropylene
Connect to on-board circuit breaker

RS 232, Ethermnet

« Fully automated, push button start/stop
« E-stop
- On-board H, leak detection

Form C relay 2A/30VDC rated switching

« Automatic fault detection and system
depressurization

Circuit breaker shunt trip

31"x38"x 42"/ 79 cm x 97 cm x 107 cm
38"x45"% 52" /97 cmx 114 cm x 132 cm

4751bs /216 kg
650 Ibs / 295 kg

IP22

ENVIRONMENTAL CONSIDERATIONS -Do Not Freeze-

Standard Siting Location
Storage/Transport Temperature
Ambient Temperature Range
Altitude Range- Sea Level

Ventilation

SAFETY AND REGULATORY CONFORMITY
Mazx On-board H, Inventory at Full Production
Cabinet Ventilation with Environment

MNoise dB(A) at 1 Meter

Approvals

Spedifications are subject to change. Please contact Proton OnSite for selutions to best fit your needs.
Consult Proton OnSite Applications Engineering Department for proper installation guidelines.

A PROTON

1 ;
“a®",' THE LEADER IN ON SITE'GAS GENERATION, broton:Proton OnSite, Proton Energy Systems and the
~

ProtonOnSite.com | 01.203.949.8697 | Info@ProtonOnSite.com

Indoor, level + 17, 0 to 90% RH non-condensing, Non-hazardous/non-classified environment
5'Cto 60°C /41°F to 140°F
5°Cto 40°C/41°F to 104°F
1520 m/ 5000 ft

Proper ventilation must be provided from a non-hazardous area, at a rate in accordance with
|EC60079-10, Zone 2 NE

0.016 Nm?
0.6 S5CF
0.0014 kg

NFPA 69 and EN 1127-1, Clause 6.2.
Vent fan draws fresh air up to 28 Nm*/min (1000 ft}/min)

<70

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

Certified to
PO-0600-0061 Rev D ISR
© 2011-2016 Proton OnSite. All Rights Reserved,
Proton symbiol are trademarks of Proton Enengy Systems, A
Inc. diba Praton Onfite. TOVRbalnlsid
Bty Baga.

L vl




Tank

FORM U-1AMANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only)
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIlI, Division 1

1. Manufactured and certified by

2. Manufactured for

.ocation of installation

4. Type __Vertical

CVIP Inc. 801 Broad Street. Emmaus PA 18049 o

ame and aodress of Manufaaiuraq_
Proton Energy Systems Technology 10 Technology Drive Wallingford CT 06492 s
(Name and address of Purchaser)
Unknown .
(Name and addres\ﬂ
6100v02 ) - CVIP 81 420 2013
(Horizontal or vertical, tank) {Manufacturer's serial number) (CRN) (Drawing number) (National Board number) (Year built)

5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIlI, Division 1 2013 Edition

to

Year
n/a
[Addenda, if applicable (date)] {Code Case numbers) [Special service per UG-120(d)]
6. Shell SA-240 316/316L 378 0 4 -9"
(Nominal thickness) (Corr. allow.) (Inner diameter) [Length (overall))

(Matenal spec. number, grade)
None

7. Seams 1 , 85%  ni . 1 None ___ 10% 1
[Long. (welded, dbl, sngl., |ap, butt)] [R.T. (spot or full)) (Eff.. %) (H.T.temp.) (Time, hr) [Girth (welded, dbl., sngl., lap, butt)] [R.T. (spotor full)] (Eff., %) (MNo. of courses)
8. Heads: (a) Material SA-240 316/316L (b) Material SA-240 316/316L
(Spec. no., grade) (Spec. nc., grade)
[ Location éTop Minimum Corrosion \ Crown Knuckle Elliptical Conical Heg\:fhedcal Flat Side to Pressure
Bottom, Ends) | Thickness | nce Radius ius Ratio Apex Angle | ius Diameter (Convex or Concav
(a) | Top .2813" 0 - - 21 - - - Concave
{b) | Bottom | .2813" 0 - - 21 - |- - Concave
If removable, bolts used (describe other fastenings) n/a
(Material spec. number, grade, size, number) - =
9. MAWP 300 n/a atmax. temp. 144 F na
(Internal) (External) (Internal) (External)
Min. design metal temp. -58 F at 300 D Hydro., @ pneu., or D comb. test pressure 330 .
Proof test -
10. Nozzles, inspection, and safety valve openings:
{ Purp Di N Nozzle ThlcknesJ Reinforcement | Attachment Details Lecation
(Inlet, Outlet, Drain etc.)| No. | or Size | Type Nozzie Flange Nom. | Cor. |  Material Nozzle Flange _|(Insp. Open.) J
Inlet A 1 |5 CPLG |SA-182 F316/316L |- 3000# |0 - UW16.1(c) - Shell
~ tletB 1 |.5" CPLG SA-182 F316/316L |- 3000# |0 F UW16.1(c) - Shell
ne 1 |5 CPLG [SA-182 F316/316L |- 30004 |0 - UW16.1(c) - Bot Head
Relief D |1 |.75"  CPLG SA-182 F316/316L |- 3000# | P L UW16.1(c) - Top Head
Purge E 1 |5 CPLG [SA-182 F316/316L |- 30004# |0 - B UW16.1(c) - !Shell
| | N —
11. Supports: Skit - Lugs _ Legs Other Panel Support Attached Welded to Shell
“(Yesor noj {Number) (Number) (Describe) (Where and how)

12. Remarks: Manufacturer’'s Partial Data Reports properly identified and signed by Commlssioned Inspectors have been furnished for the following
items of the report: _

(Name of part, item number, Manufacturer's name and identifying slsmp)
Li -5

Material Exempt from | er UHA- etrant ination orm

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 VIII, Division 1. “U” Certificate of Authorization Number 28713

expires 12/7/2015 v
Signed 2 7 ;— :z 2 R
(Represerfative)

Date 2 gfé Co. nameQAﬁP Inc.
CERTIFICATE OF SHOP/FIELD INSPECTION

Vessel constructed by CVIP Inc. at Emmaus, PA o
1, 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 employed by Ms.lﬁms_
have inspected the component described in this Manufacturer's Data Reporton _ and state that,

to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in acoordance with ASME BOILER AND PRESSURE
VESSEL CODE, Section VIII, Division 1, By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor histher employer

=hall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected with this inspection.

vate ; S~ Ker3 - ["‘14 Commissions _ - AlB T3¢ 7’4

(Authorized Inspéctor) [National Board (incl. endorsements), State, , Province, and number]

{Manufacturer)

Sign

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

1-Piece Instrumentation, 40G and 40 Series

Part No.
S55-43G56
Part Description

Specifications

Actuator Type
Ball/Stem Material
Body Material
Cleaning Process
Connection 1 Size
Connection 1 Type
Connection 2 Size
Connection 2 Type
eClass (4.1)
eClass (5.1.4)
eClass (6.0)
eClass (6.1)

Flow Pattern
Handle Color
Handle Style
Lubricant

Max Temperature Pressure Rating
Orifice

Packing

Ring/Disc Material
Room Temperature Pressure Rating

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

Manual

Stainless Steel

316 Stainless Steel

Standard Cleaning and Packaging (SC-10)
3/8in.

Swagelok® Tube Fitting

3/8in.

Swagelok® Tube Fitting

37010401

37010401

37010401

37010401

2-Way, Shutoff, Straight

Black

Lever

Dow M111

300°F @ 2500 PSIG /1148°C @ 172 BAR
0.187 in /4.7 mm

Modified PTFE

Stainless Steel

3000 PSIG @ 100°F /206 BAR @ 37°C

21
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www.swagelok.com

Poppet Check Valves

8l

Specifications

Body Material

Cleaning Process

Part No.
55-6C-1
Part Description

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

316 Stainless Steel
Standard Cleaning and Packaging (SC-10)

Connection 1 Size 3/8in.

Connection 1 Type Swagelok® Tube Fitting

Connection 2 Size 3/8in.

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 (6.0) 27300601

eClass (6.1) 27300601

Feature Q-rings: Fluorocarbon FKM

Lubricant Dow Vacuum

Max Temperature Pressure Rating 375°F @ 2185 PSIG /190°C @ 150 BAR
Room Temperature Pressure Rating 3000 PSIG @ 100°F /206 BAR @ 37°C
Seal Material Fluorocarbon FKM

Spring Coating MNone

Surface Finish Standard

22



Requlators - Pressure Reducing

44-2200 SERIES

D44221731X012

Specifications
For other materials or modifications. pleare consult TESCOM.

OPERATING PARAMETERS

Pressure rating per criterio ofANS ASME B3 1.3

Maximum Inlet Pressure
400, 3500 psig
27.6, 241 bar
Outlet Pressure Ranges
0-25, 0-50, 0-100, 0-250, 0-500 psig
0-1.7,0-3.4,0-6.9, 0-17.2, 0-34.5 bar
Design Proof Pressure
150% maxImum rated
Leakage
Internal: Bubble-tight
External: Deslgn to meet < 2x 10°° atm cg/sec He
Operating Temperature
-40°Fto 165°F [ -40°Cto 74°C
How Capadty
3500 psig | 241 barInlet G, = 0.06
400 psig | 27.6 barlInlet G, = 0.13
Maximum Operating Torque
30 In-lbs [ 3.4 N*m

MEDIA CONTACT MATERIALS
Body
316L Stalnless Steel, Brass, Nickel Alloy (Hastelloy®) * or Nickel
Alloy (Monel®)
Bonnet
300 Serles Stalnless Steel, Brass
Diaphragm
316 Stalnless Steel, Cobalt Chrome Nickel Alley (Eliglioy®)
Seat
PTFE
Remaining Parts
316 Stalnless Steel, Brass, Nickel Alloy (Hastelloy®)™ or Mickel
_ Alloy (Monel®)

OTHER
deaning
CCA 4.1 and ASTM GO3
Internal Volume
6cc
Weight (without gauges)
21bs [ 0.9 kg

Teflon® is a reqistered trademark of EJ. du Pont de Nemours and Company.
Hastelloy® s a registered trademark of Haynes International, Inc.
Elglloy® Is a registered trademark of Elgiloy Corp.

"Materal to be Hastelloy® or equivalent perASTM B 574

NOTE:

TESCOM 44-2200 Series is a compact, lightweight
high purity single-stage requlator for specialty,
flammable, and industrial gas flows of less than

5 SCFM [ 141 SLPM. lts diffusion-resistant metal
diaphragm seal ensures gas purity and integrity.
Applications

= Laboratory and pointof-use gas systems

= Sampling systems, zero, span and calibration
analyzer gases

= Specialty and industrial gas cylinder regulator
= Chromatograph flame detector fuel supply

Features and Benefits
= Compact

= Designed to minimize contamination and provide
accurate requlation of any corrosive, non-corrosive,
or toxic gas

= Brass model provides added economy for control of
non-corrosive 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

When choosing a regulator and control pressure, decaying inlet characteristic must be considered when the supply pressure is expected
to change. The decaying inlet characteristic of a pressure reducing regulator is commoenly known as the increase in control pressure due
to the decrease in supply pressure. [t 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 andfor contact the

TESCOM customer support further assistance.

TESCOM

#

&

v ¥
Visit our website at emerson.com or contact ug at (800) 4471250 EMERSON 163




44-2200 SERIES

44-2200 Series Regulator Drawing

PORTING CONFIGURATION

QUTLET
GAUGE
1/4* NPTF

3500 psig Inlet

| 22 ‘

538
4.68
137 : PAMEL (REF.}
124 | EETSRES,
(JADER SEPARATELY
SOOI = _i AS P/N B5B6-1
316 53T WENT PORT 1/16 = NPTF
DIAPHRAGEM SEAT
MAIN VALVE
QUTLET INLET
.75[19]
©1.98 ‘
.B75 [5(_]]
[22]
@.203 #10-32 UNF (2)
.28 FULL THREAD
PANEL CUT-OUTS
1.37
— [35)

Le)
All dimensions are reference & nominal

Metric [millimeter] equivalents are In brackets

24



44-2200 Series Regulator Flow Charts

For more information on how to read flow curves, please refer to the Flow Curves and Calculations document (debul2007x012) in the
TESCOM catalog or on www.tescom.com.

250
[17.21 ———— P4 = 3000 psig [207 bar] Illlet
200 ——— [138 bar]

[13.8] Nﬁo psig [69.0 bar]
3000 psig
:;51 | | \ [207 bar]
[121] 4 7 2000psio
50— 1000 psig [138 bar]

[10.3] -\ [69.0 bar]
126 — I | 3000 psig
[8.6] m\ 1207 bar
- ‘ "H.k\_“"\ 3

OUTLET PRESSURE - psig [bar]

75 — 3000 psig
5.2 1000 pm%\i [207 bar]
[69.0 bar] .
50— , ! ‘ A 2000 psig
ba
(34] \moo psig [207 bar] i
25 1 1000 psig 2000 psig [138 bar] |
[1.7] [69.0 bar] ’
0 4 8 12 16 20 24 28
[113] [226] [340] [453] [566] [679] [793]

FLOW RATE - SCFM [SLPM] Nitrogen

P1 = 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]

33‘0‘3 psig [20.7 bar]
\"‘\

~ 200 psig
[13.8 bar]

OUTLET PRESSURE - psig [bar]

400 psig
[27.6 bar]

10 — | \ \.-__ . .
[0.69] \ S 100 psig 200 psig ~ 300 psig

[6.9 bar] [13.8 bar] [20.7 bar]
L |

0 2 4 & 8 10 12 14
[96] [113] [170] [226] [283] [340] [396]

FLOW RATE - SCFM [SLPM] Nitrogen




44-2200 SERIES

44-2200 Series Requlator Part Number Selector

Repair Kits, Accessorles & Modlficatlons may be avallable for this product. Please contact TESCOM for more Information.

Example for selecting a part number:

44-22

BASIC

SERIES

44-22

6

BODY

MATERIAL

1-
5-

[

Brass

Nickel Alloy
(Hastdloy®)
316L
Stalnless
Sted

Nickel Allay
(Mond®)

OUTLET PRESSURE
RANGES

0- 0-25 pslg
0-1.7 bar

1- 0-50 psig
0-3.4bar
2- 0-100 pslg
0-6.9 bar
3- 0-250 pslg
0-17.2 bar
4- 0-500 psig
0-34.5 bar

(with 3500 psig [ 241 bar
Inlet only)

- 2 4

INLET AND OUTLET INLET AND OUTLET
PORT TYPE PORTSIZE
2- NPTF 4- /g

1
INLET FLOW
PRESSURE CAPAQTY
1- 3500 pslg G,=0.06
241 bar
2- 400 pslg G,=0.15
27.6 bar
See porting configuration

MODIACATIONS

-010 - Qutlet gauge port

ata0°

-115- High temperature

(400°F[ 205°Q)

-118 - Hydraullc service

outlet gauge ports
at70°

26



KUNKLE SERIES 900 SAFETY RELIEF VALVES
SAFETY AND RELIEF PRODUCTS

MODELS 912, 913, 918, 19 OVERVIEW

Model 912: Full nozzle design. S5 warn ring and disc with brass/bronze base, Bronze/brass body
and bonnet.

Model 913: Full nozzle design. Bronze/brass body and bonnet. 316 S5 trim [base, disc and disc
holder].

Madel 18: As Model 912 except resilient seat/seal. Superior leak-free” performance.
FM approved with 316 55 base for fire pump installations in BOD" and BOE sizes®.

Model 919: As Model 913 except resilient seat/seal. Superior leak-free’ performance. Bronze
body and bonnet. 316 S5 trim [base, disc and disc holder].

Code: ASME VIl and PED
P P
) CE€
bn
w

PRESSURE AND TEMPERATURE LIMITS

Pressure limits
Models 912, 913, 918, 919: See specification table on page 9 [except vacuum service)
Vacuum: 6" to 29" HG (200 to 1000 mbarg]

Temperature limits MODEL 912
Model 912°: -320°/406°F [-195°/208°C)
Model 913%: -320°/425°F [-195%/219°C)

Models 218 and 219 Temperatures Umited by elastomer seat material, See "Service
Recommendations for Resilient Seat/Seal Materials' (page 91.

OPTIONS

* Threaded cap*®.
s Threaded cap with gag*®.
= Plain lever.
* Plain lever with gag.
= Plain lever with vibration dampener.
s Packed lever*®.
» Packed lever with gag**.
» Models 913 and 919 available with 150#, 300# and 600# inlet flanges and 150# and 3004 outlet
flanges per ANS| B16.5 [see page 4 for applicable parts and materials information).
s Models 913 and 919 available with Tri-clover adapter inlet (see page 5 for applicable parts and
materials information]. NOTES
1. ASME standard valves for air, steam and hot water
above T40°F (60°C] must have lift lever.
2. Requires variations listed below for adjustable
reliel pressure settings:
Variation 10: 40 - 125 psig [4.1 - B.6 barg)
Varation 11: 126- 175 psig (8.7 - 12 barg)
Variation 12 174 - 250 psig (12.1 -17.2 barg]
3. Forvacuum service: Temperature range is
-30°/250°F (-34°N21°ClL.

FLANGE CONFIGURATIONS* TRI-CLOVER CONFIGURATIONS* 4. Maximum back pressure 50 psig (3.4 barg)
Model Inlet  Orifice  Outtet Model Inlest  Orifice  Ouflet 5. Back pressure increases sel pressure on a
oOc " n g *IDE 1 D 1 one 1o one basis, and reduces capacity. Back
9*0D L o] 8 i IEE 1 E L/ pressure in excess of 10% of set pressure is not
$OE & ] 1" P*ZFG 1% F 1% recommended.
9*ED L/ E 10 966G W G i 6. Same options available as Models 910, 711, 916,
O FE 1" F 1%* 9*Z6H r G r 917, 920, 921, and 927.

P*GF 1% G 2 9¥ZHH r H A
PHG 1" H 2% Vs F A 8] nG 1 ar
F*H Vi J 3"



KUNKLE 5ERIES 200 SAFETY RELIEF VALVES
SAFETY AND RELIEF PRODUCTS

Specifications - Models 912, 913, 918, and 919
Models 912, 913, 918, 919 ASME Section VIIl, steam/air/gas/ liquid, “UV" national board certified. Also available for vacuum service

SERVICE RECOMMENDATIONS FOR RESILIENT SEAT/SEAL MATERIALS
Buna-N [NBR] [-30° 1o 250°F] |-34° o 121°C) Air, anhydrous ammeania, butane, carbon diexide, diesel oil, ethyl chlonide, ethyl ether, freons #11 and 12, fuel o,
gasoline, helium, hydrogen sulphide, kerosene, lube oil, natural gas, nitrogen, oxygen |gas], propane, propylene,
sulphur diaside, vinyl chloride

Viton A [FKM] Acetone, air, amyl alcohal, aniline, banzine, butane, carbon disulphide, carbon tetrachloride dowtherm A and J, ethyl

0-Ring seat: [-10° to 406°F] |-23° vo 208°C) chlonide, ethylene, ethylene glycol, ethyl alcohol, gasoline, hexane, hydrogen sulphide, isobuty alcohol, 1P - 4 fuel,

Molded seat: [-10° 1o 290°F] [-23° 1o 143°C) JP -5 fuel, kerosene, lube oil, natural gas, naphtha, nitrogen, propane, propytene, propyl alcohol, sulphur dioxide,
toluene, trichloroethylena, turpenting, water, xylene

Silicone [-100° 1o 406°H [-73° 10 208°C) Aur, helium, nitrogen, oxygen [gasl

Ethylene propylene (-70° to 400°F) (-57° to 205°C)1  Steam, hot water

Meoprene [-45° 1o 300°F] 1-43° 1o 149°C) Aur, anhydrous ammaonia, butane, butyl alcohol, castor oil, denatured alcohol, ethanol, ethyl alcohol, freons 12, 13,
14 and 221, glycols, natural gas and silicate esters

Kalrez* 3018 (-15° 1o 408°F] [-26° 10 320°C] Aliphatic and aromatic hydrocarbons, chlonnated hydrocarbons, polar solvents [ketones, esters, ethers), inorganic
and organic acids, water, and steam |steam service up to 380°F [193°C1/ 200 psig saturated]

Aflas® [15° 10 450°F) [-9°C 1o 232°C) Bases, phosphate esters, amines, engine oils, pulp and paper liquors, hot water, and steam Isteam service up 1o
360°F1182°C] / 150 psig saturated)

HMNBR |-55° to 300°F) [-48° 16 150°C] Aliphatic hydrocarbons, vegetable and animal fats and oils, HFA and HFB and HFC hydraulic lluids, dilute acids and

bases and salt solutions at moderate temperatures, ozone aging and weathering, water, and steam |steam service
up to 300°F [148°C] / b0 psig saturated|

NOTE
1. These recornmendations are a gquide only, For the final selection of the proper material, your expenience with available elastomers of vanious lading fluids should
be considered.

SPECIFICATIONS
*BDC 1] W [12.7 ¥ [19.0] 300 [20.7] 1400 [96.5] %1600 1% (41 B% [213) TV [184) 90229 3(1.4]
¢BpC*a D w27 17 1254 300 (20,7 140019651 | Sis0) e 861213 TV (184) 2229 3114
P*BOD* 1] e ¥ (19.00 - 1400 [96.5) 2% (60) 756 (41) A% [213) T [184] 9[229] 311.4]
9*BOD*3 h] ¥ 119.00 1" (25.4 - 14600 196.5) Haloll 1% 8% (213 TV 11841 9 (229 31141
*BDE*3? 1] 17 [25.4) 17 {25.4] - 1400 |96.5) B (6T 15:(41) B% (2171 T 191] e [232] 3014
9*BED E ¥»ngo 14" (31.8) 300 (200 1000 (6897 | 26161 21511 82z T (194) 9% (2381 A11.81
*BEP E 1% [31.8] 134" [31.8) = 1000 [58.7)7 3178 2151) 9% [232) B[203] 0%, [248] 411.8]
9*BFE F 1" 125.4) 14" 138.1) 300 (200 7004830 | P73 Bels0l % (251) B (222 100 (2671 G121
P*BFG? F 14" [38.1] %" [38.1) = 700 |48.3p 378 2% (a0) 10 [254] BT (225] 105G [270) 127
PBGF G 19" 131.8) 2" 150.8) 300 [20.1 600 14140 | 3% (B3] 25167 11V [286) 10% (257] 1% (298) Bi3.6]
9*EGH B 7" [H0.8) 7 (50.8) - S00141.4)  3%IE3) TRISTI 11%I2881 0% (257) 11% [298) B13.8]
P*BHG H 1%" (38.1) 29" 163.5) 300 [20.7) 500 (34.5) ey B 13 [330) 1% (2831 124 (318) 111501
9*EIH J 7" (50.8) 3762 300(207) S00(345F | 411020 3%(83) 14% (368  12%(318) 15 [384) 15 16.8]

Dimensions are far reference only,

NOTES

Maximum temperature controfled by resilient seat/seal matenial.

Replace asterisk with desired model number. Data applicable to all models.
Available with 55 trim [models 913 and 919) only.

Maximurn pressure on steam is 250 psig,

Maximum pressure on steam 15 300 psig.

For C dimensions: pressures above 200 psig [14 bargl-add 1.257 [31.8 mm)
to the overall height.

1. 900 puig for iquid service or high temp alloy spring.

8. &00 psig for liquid serice or high temp alloy spring.

9. 367 125.3) for plain lever with gag

10. Maximum back pressure 50 psig [3.4 barg).

]

B g QIO e

>

B B

Plain lever Threaded cap Packed lever
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ST2 USA

FLASHBACK ARRESTOR RF53
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WITT RF Flashback Arrestors for reliable protection against dangerous reverse gasrﬂow and

flashbacks according to DIN EN I1SO 5175-1.
Every Arrestor 100% tested.

The best Flashback Arrestors in the world

* 3 large surface area flame armrestor of stainless
steel construction extinguishes any dangerous flashback

* a temperature sensitive cut-off valve extinguishes
sustained flashbacks long before the internal temperature
of the arrestor reaches a dangerous level

a spring loaded non-return valve [NV] 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 / Usage

* RF Flashback Amrestors 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

UeTitiratinn N BAM TEA A/

» 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
position/orientation

* only one piece of equipment may be connected to a
single Flashback Arrestor

* the maximum ambient/working temperature is 158°F

Maintenance

* annual testing of the non-return valve, body leak tightness
and flow capacity is recommended

* WITT is happy to supply special test equipment

* 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:

- EIGAIGC Doc 13/12/E: Oxygen Pipeline and Piping
Systems

Flame arrestor [FA| v v v v v
Non-return valve v v v v v
Y v v v v -
Pressure relief valve - v - - -
Weight [oz] 6.74 917 875 6.74 6.74
BAM certified BAM/ZBA/OO3/04 - -
Material Brass (housing); Stainless steel (flame arrestor); Elastomer (seal)

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

witt-usa@wittgas.com

www.wittgas.us
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FLASHBACK ARRESTOR RF53

www.wittgas.com

m_ working pressure [Sl]

21 21 21 21 21
72 72 72 72 72
72 43 72 ' 72 ' 72
43 43 43 43 ‘ 43
Part No.
145197 = - = .
145205 - - - -
145SK-004 145236 145145

max. working pressure [PSI]

363 145 290 363 363
Part No. '

145-197 ' g . = -

145205 - - - -

145-017 145-051 145SK-003 145235 145-144

* no Certification BAM

Other connections available upon request

Conversion factors:

Acetylene x 1.04
Butane x 068
Matural Gas x1.25
RF53N Methane x 133
RF53N U LP (Propane) x 0.80
Oxygen x 0.95
RF53U Hydrogen x3.75

Flow diagram for air (68°F)

.
/ /n.P=1D psi / | 2800 a
250 )4 1600 T
[ V4 74 1400 % S
200 i // ED
/ 1200 sSo
/ AP=5 psi 2~
150 1000 o
’/ — rd AP=10 psi s
o= ya 800 AP=10 psi 2
100 A =
8O0 sps psi <L
- 400
50
200
0 0

3 4 56748 10 40 60 80 100120 160

Inlet pressure: P, [PSI]; Opening pressure: 0 4PSI ———— &

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

witt-1ieafmwittoae cnm wnanawnttoae e



71-500 SERIES

Bronze Ball Valve with Spring Return Handle

Female NPT Thread, 600 CWP (psig), Cold Non-Shock.
150 psig Saturated Steam.

Vacuum Service to 29 inches Hg.

MSS SP-110 compliant.

FEATURES

Spring return to close (-01)
Spring return to open (-08)
All components of lever are S5

Operating torque is approximately three times standard valve
torque

Reinforced seats

« Blow-out-proof stem design

c

:‘l‘,‘:&"g | s | & |8 | € | » | WM
71-501-01 | /4" | 043 1a2| 225 7.00| 147
7150201 | 3/8" 050 112 225 700 145
71-503-01 w2 0.50 112 2.25 7.00 | 135
7150401 | 3/4° | 068 150 300 700 233
7150501 | 1° | 087 | 168| 337 700 259
7150601 | 125" | 100 | 200 400 900 418
7150701 | 15 125 218 437 900 531
71-508-01 p 1.50 234 468 9.00 6.41 ‘

| FOR PRESSURE/TEMPERATURE RATINGS,REFER TO PAGE M-10, GRAPH NO. 4 |

- Adjustable packing gland
- Chromium plated ball

VARIATIONS AVAILABLE:
71-540 Series (316 55 Ball & Stem)
71-590 Series (Pinned Retainer)

OPTIONS AVAILABLE: [More Information In Section J)

« Minimum quantities apply

- Tospecify an option, replace the “01" standard suffix with the suffix of the option.

- Tospecify multiple options, replace the “01" suffix with the desired suffixes in the
numerical order shown below. NOTE: Not all suffixes can be combined together.

| (SUFFIX) | OPTION | SIZES
‘ -01 | Standard Configuration All
| -P -01- | BSPP(Parallel) Thread Connection | 02"
[ 1 -01- BSPT (Tapered) Thread Connection 1/4"ta 2"
|08  90°Reversed Stem 14w
1 -14& | Side Vented Ball (Uni-Directional) | 42"
| 20 | SlotVented Ball V407"
| -21- | UHMWPE Seats (Non-PTFE) IR
| 24 | Graphite Packing L 1M02"
| -35- | PTFETrm 1/4"t0 2"
| -49- | Nolubrication. Assembled Dry. L 1y
| -57- Oxygen Ueaned 1/4"to 2"
STANDARD MATERIAL LIST
| PART | MATERIAL

1 | Handle | SSwivinyl

2 | Stem packing | Multifill PTFE

3 | Stem bearing | RPTEE

4 | Ball B16 Brass, chrome plated

5 Seat (2) Mnkfléllil PTFE

; B16 Brass (1/4"10 1"

By | gt B394.Coa400 (1 2510 2°)

7 Gland nut B16 Brass

8 | Stem | A276-316

9 | levernut | Steel, zinc plated

10 | Bodyseal | PTHE(1.25"10 2°)

11 | Body B584-(84400

www.apollovalves.com Customer Service (704) 841-6000 Wﬁ_lluu_“_, =



SP'ra)(sarco

Stainless Steel Liquid Drain Trap

FA-150

416

The float-operated
g?md drain trap ‘ Hadd B0 Typical Applications
scharges continuously PMO S
in direct response to il Receiver and air line drainage, draining
variations in liquid flow i liquid from its vapor phase.
. Sizes 1/4°
rate, assuring thorough
drainage of the system. Connechions NPT
N Stainless Steel Body
i and Intemals 1/4" NPT Balance Pipe Connection
Construction Materials
No. Part Material
1 Body Stainless Steel AISI 304
2 Cover Screws Plated Steel ASTM AS574
Cover Nuts ASTM A 563
3 Cover Gasket Graphite
4 Valve Seat Stainless Steel AISI 420F
5 ‘0’ Rings BUNA-N
5] Float Stainless Steal AlSI 304
7 Seat Bracket Stainless Steel AISI 301
8 Pivat Pin Stainless Steel AlSI 303
9 Valve Head Stainless Steel AISI 300/440
& Arm
10 Connection Stud  Stainless Steel AlSI 304
11 Connection Nut ~ Stainless Steel AISI 303
12 Drain Plug Stainless Steel AlSI 316
0 Limiting Operating Conditions
|"'_ &4 mi™] Max. Operating Pressure (PMO)
Specific Gravity psig barg
1.0 150 10.32  Max. Operating Temperature 250°F (121°C)
-85 135 8.3 Pressure Shell Design Conditions
.90 119 82
- -85 104 7 PMA150 psig/0-250°F 10 barg/0-121°C
134 mim 80 89 6.1 Max. allowable pressure
75 73 5.0
/] 70 58 4.0 TMA250°F/0-150 psig 121°C/0-10 barg
B5 43 29 Max. allowable temperature
= 60 25 1.7
0.9 kg 55 12 0.8

Cold Water Capacity Ib/h

.10" (2.5mm) orifice diameter

Differential pressure

|_For kg'h, multiply b/h by 454

psi 1 2 ] 10 20 30 S50 65 75 100 125 150
bar o7 14 a4 69 1.4 2.1 3.5 4.5 82 5.9 8.6 10.3
/4" FA-150 125 165 250 330 450 530 650 750 790 900 Q80 1025

Local regulation may restrict the use of this product below the conditions quoted. Limiting conditions refer to standard connections only.
In the imterestr of developmert and improvement of the product, we reserve the right to change the specification.

TI-7T-307-US 2.14



Stainless Steel Liq

uid Drain Trap

FA-150

Conversion Factors
for equivalent cold water capacity of light liquids

Specific gravity .95-99 .90-94 .85-89 .80-.84 .75-.79 .70-.74 .65-69 .60-64 .55-.59
Conversion Factor 1.03 1.06 1.09 112 1.16 1.20 1.24 1.29 1.35
Draining Cold Water & Liquids of specific
gravity 1.0 Spare Parts

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 cold water capacity and operates at the
minimum pressure differential of the application.

Draining Liquids of specific gravity 0.55 to 0.95
Determine the "Equivalent 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 of the float type with screwed NPT
connections. Body shall be stainless steel, and valve mechanism
shall be stainless stesl 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 be renewable and field ser-
viceable.

Installation

The trap must be fitted in a vertical pipe line so that tha float meach-
anism is free to rise and fall in a vertical plane.

The high point of the cover is provided with a 1/4" NPT tapping

for a balance pipe, which is essential for satisfactory operation of
this unit. The balance pipe must be connected with a continuous
rise between the tapping provided on the cover of the trap and the
vessel being drained. The trap discharge should be piped to a safe
place.

Maintenance
This product can be maintained without disturbing the inlet piping con-
nections. Complete isolation of the trap from both supply and retum

line is required before servicing is performed. : ,
The trﬂ(;qshould o et 3en'cf::lically for inspection and clean- || S@sket Kit (Set of 3) 1A
ing of the valve head and seat. Complete valve mechanism

Worn or damaged parts should be replaced using a complete repair assembly 4
kit. Complete installation and maintenance instructions are given Float with Screw & Washer 5
in IM-7-306-US which accompanies the product.

Liquid drain fraps can be used to drain most liquids from most
gases. However, some applications, particularly those involving haz-
ardous or unusual fluids, may be subject to regulation or may other-
wise require special consideration.

Spirax Sarco will endeavor to provide whatever data is necessary to
assist in product selection.

Spirax Sarco, Inc., 1150 Northpoint Bivd, Biythewood, SC 29016

TI-7-307-US 2.14
Telephone: (803) 714-2000 FAX (803) 714-2222

@ Spirax Sarce, Ing, 2014




Mechanical

Pressure Measurement

Bourdon Tube Pressure Gauges
Stainless Steel Series

Type 232.53 - Dry Case

Type 233.53 - Liquid-filled Case

VIKA Catasheet 23X 53

Applications

B Vith liquid filled cass for applications with high dynamic

e pulsation vibration

m -xm-atlurzk Co
liguid media that w

B Process indus t' - uhumlwl.p
staticns, &
nclegy, mechanical ur.;ir.serl ig and pla rf SCFFLJ tion

Product features

B Excellant load stability and shock resistancs
istruction
B Positive pressure ranges to 15,000 psi (1,00C bar
s . Bourdon Tube Pressure Gauge Model 232 53 - 215"
Specifications
Design Temperature error

ASIME B42.100 & EN 837-1 Additional error when te m:-'ﬂu e
is r".pﬂra‘u'“ o
Sizes (10°K] rising or fa ||II‘"‘

2", 2¥e" & 4” (50, 63 and 100 mm)

Weather protaction

Accuracy class Vi'zather tight INEMA 4X / IPE3)
2" & 21" + 3/1/2% of SME B40.100 Grads A)
4”: +1.0% of span (ASME B40.100 Grade 1A Prsesurs comneeiion
M
Ranges L r bEack mount [CBM]
Vacuum / compound to 200 psi (16 bar) L back r—.Jth |_Er 1) for 4° size
Fressurs from 15 psi (1 bar] to 15,000 psi (1,00C bar) 1/8" NPT, 1/4™ NFT or 1/2" NPT limited tc wrench flat arsa

or other equivalent units of pressure or vacuum

Working prassurs

2" & 2¥%": Steady:

Fluctuating: < 1,500 psi (100 barl: Halic d| fy p“
Short time:
Movement
"""" Etainless stesl
Fluc t_s rlr.:':
Shert tims: Dial
Vi'hite aluminum with black letiering, 2* and 2% with stop pin
Operating temperature
Ambisnt: -40°F to +140°F [
-4°F tc +140°F |
-40°F to +14”’F ,j

e

Medium: +212°F [+100°C) maximum

ering filled

60%C) - silicone Fill=d

WIKA Datasheet 23X 53 01/2018 Page 1 of

IWIKA!I

nPart of your business

3



Gaugeable Tube Fittings
and Adapter Fittings

www.swagelok.com

B Available in tube sizes from 1/16 to 2 in. and 2 to 50 mm
B Consistent gaugeability upon initial installation

B [Fasy to disconnect and retighten

B Wide variety of malerials and configurations

B Demonstrated reliability and performance

Swandd



Pressure Ratings

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

316 SS, Carbon
Steel, Alloy (20, Brass and Alloy 2507 and
600, and C-276) Aluminum Alloy 400 Titanium Alloy 625 6-Moly Alloy 825
NPT/ISO Male |Female| Male |Female| Male |Female| Male |Female| Male |Female| Male |Female| Male | Female
Pipe Size | psig | psig | psig | psig | psig | psig | psig | psig | psig | psig | psig | psig | psig | psig
in. (bar) | (bar) (bar) (bar) | (bar) (bar) (bar) | (bar] (bar) (par) | (bar) (bar) (bar) | (bar)
1118 11000 | 6700 | 5500 | 3300 | 9900 | 6000 | 8800 | 5300 | 15000 | 12900 | 14 900 | 9 00O ‘12300 7800
| (757) | (461) | (378) | (227) | (682) | (418) | (606) | (365) | (1033) | (8s8) | (1026) | (620) | (881) | (537)
18 10000 | 6500 | 5000 | 3200 | gooo | 5800 | 8oo0 | s200 | 15000 | 12500 | 13500 | B8oo0 | 11600 | 7500
(689) (447) (344) | (220) (620) {(3gg) | (551) (358) | (1033) | (861) (930) (B06) (799} (518)
1/ | 8000 | 6600 | 4000 | 3300 | 7200 | 5900 | 6400 | 5200 | 15000 | 12700 | 10800 | 8900 | 9300 | 7600
| (551) (454) (275) (227) (496) (406) | (440) (358) | (1033) | (875) (744) 613) (640) (523)
a1 | 7800 | 5300 | 3900 | 2600 | 7000 | 4700 | 6200 | 4200 | 15000 | 10200 | 10500 | 7100 | 9000 | 6100
| (537) | (365) | (268) | (179) | (482) | (323) | (427) | (289) | (1033) | (702} | (723) | (489) | (620) | (420)
12 | 7700 | 4900 | 3800 ‘ 2400 | 6900 | 4400 | 6100 | 3900 | 14800 | 9400 | 10400 | 6600 | 8900 | 5700
| (530) (337) (261) | (1865) (475) (303) | (420) (268) | (1 019) | (847) (7i86) (454) (613) (392)
ot | 7300 | 4600 | 3600 | 2300 | 6500 | 4100 | 5800 | 3600 | 1DODO | 8900 | 9800 | 6200 | 8500 | 5300
| (502) | (316) | (248) | (158) | (447) | (282) | (399) | (248) | (689) | (613) | (675) | (427) | (585) | (365)
1 5300 | 4400 | 2600 | 2200 | 4700 | 3900 | 4200 | 3500 |tooo0| 8500 | 7100 | 5900 | 6100 | 5100
. (365) | (303) | (179) | (151) | (323) | (268) | (289) | (241) | (689) | (585) | (489) | (406) | (420) | (351)
11/4 | 6000 | 5000 | 3000 | 2500 | 5400 | 4500 | 4800 | 4000 i0000 | 9600 | 8100 | 6700 | 6900 | 5800
| (413) (344) (206) (172) (372) (310) | (330) (275) (689) | (661) (558) (461) (475) (399)
— | 5000 | 4600 | 2500 | 2300 | 4500 | 4100 | 4000 | 3600 | o600 | 8900 | 6700 | 6200 | 5800 | 5300
| (344) | (316) | (172) | (i58) | (310) | (282) | (275) | (248) | (661) | (613) | (61) | (427) | (399) | (3
3900 | 3900 | 1900 | 1900 | 3500 | 3500 | 3100 | 3100 | 7500 | 7500 | 5200 | 5200 | 4500 | 4500
- | (e68) | (268) | (130) | (130) | (241) | (241) | (213) | (213) | (516) | (516} | (358) | (358) | (310) | (310)

H To determine pressure ratings in accordance with ASME B31.1, Power Piping:

carbon steel material—multiply by 0.85.
Stainless steel and brass material ratings remain the same.

B To determine MPa, multiply bar by 0.10.

Swaa
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6. Appendix

Fire Protection Plan

ofc 303-642-3547 cell 303-618-2663 martya@fp2fire.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.lyell@noaa.gov

Subject: Hydrogen Design Criteria
Alaska Region Autosonde Installations
Date Prepared: 06-13-2017

Purpose and Scope

The NWS intends 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 @ Anchorage)
Option 2 — Inside H2 tank. Locate H2 tank inside electrolyzer enclosure.

Option 1 — OQutside 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 electrolyzer)

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.
Page 1 of 4
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NWS H2 Design Criteria
Alaska Region Autosonde Installations

Pros Cons

Preassemble most hydrogen components
s Electrolyzer
s \Water supply
s Electrical
s Hydrogen storage
Use shipping container (20 ft.)
Ship to install site after operational
testing

Reduced onsite time for startup (5) Different than Anchorage
Less need for specialized trades on site.

Reduced footprint and site work.
MNeed two 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 Qutput Pressure: 200 psi

Hydrogen generation rate: 20 or 40 SCFH (HOGEN 20 or 40)

Shut off pressure: 200 psi.

All 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 ¥ inch stainless tubing or ¥ inch stainless convoluted
tubing.

2015 IFGC §704.1.2.3 Piping design and construction. Piping and tubing materials shall be 300 series
stainless steel or materials listed or approved for hydrogen service and 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 and vent stack cap shall be per CGA-5.5 Hydrogen Vent Systems or approved alternative.

2016 NFPA 2: §6.16* Vent Pipe Termination. Hydrogen venting systems serving pressure relief devices
discharging hvdrogen to the atmosphere shall be in accordance with CGA G-5.5, Hvdrogen Vent Systems.
[55:10.2.3]

The vent stack cap shall not discharge in the downward direction.

Page 2 of 4



NWS H2 Design Criteria FP
Alaska Region Autosonde Installations

Minimum Room 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 from the
electrolyzer shelter as well as the surrounding fencing shall be compliant (single action latch hardware,
no padlocks, compliant thresholds, door size and steps, etc.).

Note that egress from 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 MAQ : 1,000 cu. ft.

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

Therefore, additional requirements for > MAQ do 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 PRD 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.

Page 3 of 4



NWS H2 Design Criteria FP
Alaska Region Autosonde Installations
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NWS H2 Design Criteria FP
Alaska Region Autosonde Installations
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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 § Series will hold the
backpressure as you described below.

Regards,

Stephen

The scenario is that the H2 storage tank has o pressure relief valve on top rated to pop at 300ps), if there was a fire outside by the tank it could raise the tank pressure above the 250psi then
causing o failure inside the shelter dumping all the gas inside the shelter instead of releasing at the tank PRV. That being said, if the check valve on the tank fails then the pressure above the
250psi could be channeled back to the HOGEN and not high enough to pop the pressure relief valve on top of the storage tank.

The question is: Is the rating of part # CV311 and BPR310 high enough that it would block any pressures up to the 300psithat the pressure relief valve on top of the storage tank is rated for?

Stephen Porter
Director of Applications

nel’

number one by nature™

Nel Hydrogen

10 Technology Drive, Wallingford, CT 06492 USA
Office: D +1 203-678-2305

Fax: +1 203-949-8016

Steven Lyell
National Weather Service
Alaska Region
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| Sandia National Laboratories

Oparated for the United States Department of Energy
by Mational Technology and Enginearing Solutions
of Sandia, LLC.

Albuguargue, New Mexico 8T 185-0101
Livermore, California 94551-0868

daxe: 05 November 2019
w:  Fred Helsel, 8863, fmhelse@sandia.gov

e
&

som: Brendan Davis, 8367, bedavi@sandia.gov

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

As the reviewing Pressure Advisor for the Radiosonde Balloon Fill System at Utgiagvik Alaska, I am
approving the system for use. This document will accompany my approval signature since there are
unique circumstances involved with the Pressure Safety Data Package (PSDP) review for the Balloon
Fill System. Due io the extreme remote location of the pressure system, it was not practical to perform
the pressure safety 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 & Health
about how to proceed. He recommended [ 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 by the listed Pressure Installer, Fred
Helsel, and to the furthest extent possible, have made an independent assessment 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
hardware.

The expectation is that the system’s owner, as well as the Pressure Installers and Operators involved
with the maintaining and operating system, verify that the physical layout of the system is consistent
with the design described in the PSDP prior to operation. Any and all changes that may have an impact
on the pressure safety argument or the 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 uncertainty about hydrogen compatibility,
immediately get in touch with the Hydrogen and Materials Science (Org.8367) Manager or permanent
Hydrogen Effects on Materials Laboratory personnel.

Include this memo in the PSDP appendices.

Exeeptional Service in the National Interest



