ATTACHMENT 1
N00173013-Q-0051

-~ NAVAL RESEARCH LABORATORY
- CHEMISTRY DIVISION

SPECIFICATION FOR
HIGH PRESSURE HYDROGEN GAS BOOSTER

4555 Overlook Avenue, S.'W,
Washington, D.C, 20375-5000




N0O0173-13-0-0051

IS NQV 2012

B O D R R R R LN R R e

B 1

2710 [

; ,p,;.wajlﬁ bpzuﬂvﬂﬂ@ns
T mriire s

z\,’wdltﬂg\n}. Eu;nnuctr»e-uu‘;.,.,u,;.“4.‘,.(.,,..,,,.““...”.,,-,...,.A.uu‘.xnrlx,-«nu10¢sq¢§uu:nn|,.n<nnnu-evv--.|n.»nux

LS
Fs
B

Lad

[OOSR T T N e

De
!
315 Mais' 3! t}”"ms‘%mum 3
318 byzcm C‘Q“i.jmaum 3
a1 NTHATY ROUUITEMEBIIS it iorrirrirereiasiarsessrees v ecressnssesonsiaese resssseresssess esessssaresssssesesssaeecses 3 f
o X :
AL X P U PP PDTORTIE 1 ‘
32,1 Operating (Gas Pressure RANES oot stioeenmioorissersaemsce s sreerssessesneceneesrin s 4 :
32.2 Qiﬁ’"ﬁﬁ ag Gas Temperature Rang va
28 LA TIEES et reerricrsrereerereinrreccoeir e s een s s st e s bt iRt e sareantee T s aRgee st b e bR s s bt nanesrscerseentrenrsnnrentenirees D
x
2.3 V"li;t?“li}‘ﬂ ..... v B :
332 ?’z‘ohc“ ‘:stcz?}:*
Z

NCIRIN

N

hedule

N

This specification defines the performance, design, and verification requirements for a hydrogen gas
booster, hersinafter referred 1o 1s;i 1¢ iten:, which meets tbe spw fie requiremer :
hvdrogen gas booster will be used as a part of a system for high-pressure gas loading and storage,

T iing system for hydrogen.

he item will be a part of a pressurized g s Joadin
compat ib}u with nitrogen and helium, whic likely be used for testing ax
compliant,
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3.0 Reguirements

nsions

‘The stem shall have physical dimensions such that it is sasily transportable on single lane US roads

without the use of oversize load escorts or any other special requirements for roa d t!'amport'. Ttis
recommended that the item be able to fit in the dimensions of & standard 20 ft exterior Conex shipping

felale fayms
niainer,

pA mary color of the item shall be red or maroon in color. This applies to components of the item
that can be m} ored without affecting the functionality of th% itein,

3,13 Label

The item shall contain a label that includes:

Manulachurer
Cugtomer: Maval Research Laboratory/US Navy

NRL Coniract number

Date of manufacture

Part Numbey

Serial Number

i
i1
£
ke
- N
4
<
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£
G.

e | 1 ha & label “E'-}f fdrogea Service” clearly visible in white lotters on the red
background, plus st ralevant safety information related to stand off distances, fire, etc,

3.1.5  Materigls of Construction

This item ig to be used solely for the pressurization and storage of gaseous hyuxogul {GH?2), though
inert gases (N and He) may be used for testing purposes and other fluids for cleaning purposes. AM
wetted materials shail be compatible with and cnc,n‘xcaﬁv stable in environments compliant with the

~

flaids documents referenced in Section 2.0,

3.1.6 System State Indicators

3.1.6.1 Pressure

Pressure gauges shall be implemenied to identify local states for any "zone” that is c-spah’xe of refaining =
and venting pressure. Regions that are isolated with no vent path to atmosphere without first passing

through & pressure indicated zone do not require pressure gauge use.
3.1.62 Temperature

A temperature sensor (thermocouple, RTD, etc) shall be implemented at the gas discharge port to
validate discharge state.

The system shail contain a panel (or equivalent) showing the sysiem state indicators and including an
ution.

N
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308 System Configuration

Intermediate pressure storage (>6 ksig)

<6 kpsi
Low pressure storage

Figure | ~ System Configuration
The item shall be capable of operating in the configuration shown in Fi fgure ¢ 1. Le,, valve control pancl
is sufficient for flow rerouting without having to break pneumatic connections.
3.1.8.1 Flow Bypass o
The item shall be capable of flow bypass across the boosting device to allow pressure equalization "
between storage volume and loading volume prior to boost phasc initiation,

319  Auxiliary Reguirements

It is understood t%ai W;nca.i gas boosters require auxiliary infrastructure and machinery fo operale,
cluding but not Himited to '*Im d loop water chiller, drive gas compressors, slectrical trar si'"m ners, ete.

E 1013
If such auxiliary dex rices are required for normal and proper operation of the gas booster, they shall be
considered as part of the “item” to be provided by the manufacturer

3.1.9.1  Auxiliary Rlectricity

: The

systex WOIL.; shall be 480 VAC/3-phase or 230-VAC/3-phase. Electrical generator, or clecivical power
i, 18 not considered part of auxiliary equipment, :

if the item requires electrical power, a suitable interface for electrical connection shall be required.

3.1.92  Auxiliary Compliances

All auxiliary equipment shall comply with applicable ratings for operation in which they operate. e.g.,
clectvical connections shall be ‘v‘iE\ 14 compliant for hydrogen systems.

powa

3,183 Shelter
3

3.1.9.3.1

Neval Research Laboratory




NOO0173-13-Q-0051

15ROV 2012

An outdeor shelter must be provided for housing the unit to protect it from the environment. It shall be
large enough 1o allow a maximum of three persons to enter fc:‘ comfortable operation and servicin

the item. It shall be truck-transportable.

3.1.9.3.2 Shelter Accommodations

The 1eitei be equipped with proper confined space monitoring equipment, such as but not limited to,
gas concehtration monitors, smoke/fire detectors, ventilation, et

32 Performance

Operating Oas Pressure Rang

3.2.1.1 Inlet Pressure

The ttem shail be oa] able of operation with the inlet port at a minimum pressure of 500 psigfoa
maximum pressure of 6,000 psig. A lower minimum piessure of 100 psig is preferved,

212 Outlet Pressure

bl
3

-

K.}\

fie item shail be capable of operation with the outlet port at & minimum pressure of

1 i
N
5,000 psia,

322 Opersting Gas Temperature Range

(0 psia to at least -

,.«.4

32.2.1 Inlet Gas Temperature Range

he item shall be capable of operation with iniet gas temperatures at a minimum temperature of 5 °C i T
a maximum of 40 °C,

iiem shall be capable of flowing 500 standard liters per minute (sL/min) of GH2 at 15000 DSl
100% duty cycle operation. {One standard liter of GHZ is defined as one S1 liter of GH2 at
14,7 psé and 20 °C.)

32410 Manufacturing. -
The item’s fluid paths and wetted surfaces shall be kept free from visible dirt end debris during the

manufactoring process and prior to delivery.

-y - P L
3.2.42 Qperation

The item shall be m:*ip%d with a high-capacity S icron absolute filter at the fuid inlei(s) and
discharge outlet {o provide particle free gas 1o the dmﬁ vehicle.
325 Safety

The iteny shall be equipped with a method to completely and safely discharge all trapped pressure for
situations such as 8

storage and malntenance,

1all be implemented on inlet and outlet lines to make sure that no everpressure

Naval Research Laboratory q
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3.3 Verifieation

331 Acceptance Test

The manufacturer shall pouo n: ﬁi’i acceptance test o validate the general workmanshin of the Hem.

[ 01
ey

Ihe acceptance test shall include, at 4 minimum:
inspection of Product

Weight

Proof' P Pressure

[URRE N e

4

5. Internal Leakage

& External Leakage

7, .Aecfz ical integrity {e.g., dislectsic strength, insulation resistance)
8. Proper Cooling (if applicable)

9. External Leakage

Product history

¢t must have g history of 10+ units delivered in the past 5 years and with unit operational

e with a warrantee for 100 hrs of operation

342 Spare pais

g

T'he system shall be delivered with 2 spare parss kits.

£

3.5 Documentation

The systern shall be delivered with the following documentation:
* (peration manuals
* Service manuals
¢ [lecirical drawings
v Dimensions
¢ Plumbing schematics

3.6 Delivery

3.0.1 Location

redt to the Naval Research Laboratory in Washington DC.

¢

The 1 shall be delivered within 32 weeks of contract zward.
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