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The industry & market
NaturalGasusesandlikelytargetsofezNG

•PowerGeneration

•Commercialandresidentialheating

•Vehiclefuels(fleetoperations)

What/who’sinthegametoday

•Gaspipelines

•GasStorageFacilities(caverns)

•LNGplants,storage&regasterminals

•CNGtruckingfirms

•SmallscaleLNGshipping

•CNGshipping

CNGshipforbuiltIndonesianpowerproject2016



ezNG™ Technology –Origins and 
Fundamentals
•SecordandBroekerdefinedoptimalconditionsfor

naturalgasstorage
•“SweetZone”balancingpressure&lowtemperature

•ExxonMobilevolvedPressurizedLNG
•WidePTrange,76bar@62Cdownto10bar@123C

•ezNGutilizesSecordstorageprinciplesbut
definedandpatentedanoptimal“squared”
container

•ezNGofferssimplifiedpatented“gasongas”
handlingtoloadanddischarge
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Natural Gas Refrigeration & Storage Optima
LNGbenefits
•Denseform
•Readymarkets
•Provencontainmentandmodes

oftransport
LNGdisadvantages
•Energyintensiverefrigeration
•Extensivegasprocessing

required

CNGbenefits
•Limitedgasprocessingrequired
•Readymarkets(niche)
•Provencontainmentandmodes

oftransport
CNGdisadvantages
•Lowdensityofstoredfluid
•Energyintensivecompression
•Veryheavyand/orcostly

containers

[Ref.RJBroeker,AGJ,July1969]
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Why XOM invested so much into PLNG
ExxonMobilsawkeyadvantages
•PLNGprocessmuchlesscomplex

thanconventionalLNG
•PLNGrequires~50%lessenergythan

LNG
•PLNGliquefactionfacility“footprint”

is~1/3thesizeofLNGfacilities

WhyXOMmayhavemissedtheboat–
•PLNGteamtryingtocompetedirectly

withextralargescaleglobalLNG
initiative

•PLNGtanksunsuitedfornormalLNG

Ref.Bowenetal,GasTech2005

Human



ezNG Gas Carrier Comparison to World’s 1stCNG ship

ezNGGasCarrier
•36tanksat15bar,115C

•3mpersidew/0.800mradius
•6.5mtall,weighing7mt/cell

•500mtcontainment&directsupport
•LOA100m
•Breadth17m
•Depth9m
•Draft5m
•50%morecargocapacity(30mmscf)

3,140mtfor832cylinders
and~20mmscf VERSUS 500mtfor36tanks

and30mmscf

ExistingCNGShip



Prismatic tanks use hull volume more efficiently than large 
diameter LNG bullet tanks

Prismatictankstakelessspacethan
largediameterLNGbullettanks

LargediameterLNGbullet
tanksusuallyrequirelow

internalpressures
(typ.<5bar)

PoscoKAIST,Korea



FEA & Heat Gain studies show viability of nested 
ezNG cell arrays

VERSUS

10barLNGtank
PoscoKAIST,Korea



ezNG ground storage can provide gas to power plants

100mx220m





Process comparison studies -Land Storage

LNGv.CNGv.ezNG
(byRiverCityEngineering)

•BasisofStudy
•Pipelinegassupply100mmscfd
•Storeat12,16,&20barg
•Temperatureasneededtoliquefy

atgivenPressure
Results

LNGrequires50%moreenergy
thanezNG
ezNGdoesnotrequireN2or

CO2removal
ezNGis~80%asdenseasLNG



Power Requirement vs Density

LNGv.CNGv.PLNG(ezNG)
(byRiverCityEngineering)

BasisofStudy
•Pipelinegassupply100mmscfd
•Storeat12,16,&20barg
•Temperatures

•12barg118C
•16barg112C
•20barg106C

note–XOMpatentsspecifyT>112C,but
2005paperrecommends17bargat115C
forPLNG



ezNG™BunkerBarge
•Size&Duty–

•100mmscf(workingvolume)
•InjectionRate=50mmscfd
•DeliveryRate=100mmscfd

•Storagedata
–48cellsin3holds(“vaults”)
–Eachcell12ftx12ftx36ft(tall)

andweighs22mt

•CostEstimate$million
•Storage$5.0
•Loading$3.0
•Unloading$2.0
•SupportSystems$1.0
•SteelBarge$7.0
•BaseRange$18.0

•24monthsfromSanctiontoStartUp

BargeDimensions
•300’x82’x35’
EachCargoHold
•53’x53’by40’tall
•16cells
CargoBlockLength
•160’
CargoHandlingarea(doubledeck)
•100’x72’

ezNG storage facility can be built into a barge 
and moored next to a power generation plant

Relief
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ezNG Pressure Vessel starts with the nested cells

•Stainlesssteel(SA240)cells
•Piping
•Liner
•Posttensionedconcretebarrier
•Highdensityinsulation
•Holdperimetersteelstructure

•Innerbottomandbulkheads
Alternatively,entirehull/holdcanbe
builtofposttensionedconcrete



Questions ?


