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Glossary

$it Dollars per metric ton
AACE Association for the Advancement of Cost Engineering
API American Petroleum Institute

AREH Asian Renewable Energy Hub

ASME American Society of Mechanical Engineers
ASTM  American Society for Testing and Materials
atm Atmospheres

ATR Autothermal reforming

Bcm Billion cubic meters

BFD Block flow diagram

bhp Brake horsepower

BLI Battery limits investment

Btu British thermal units

BWRO Brackish water reverse osmosis
¢ Cents

CCs Carbon capture and sequestration
CCUS Carbon capture utilization and storage
CEDI  Continuous electrodeionization

cf/fts Cubic feet

cm centimeters

cP Centipoise

Cs Carbon steel

CT Cooling tower

Cw Cooling water

d day

°C Degree Celsius

°F Degree Fahrenheit
DM Demineralized

$ Dollars

EDI Electrodialysis

EPC Engineering procurement and construction
EVAP  Evaporation

FID Final investment decision
FOB Free on board

FRP Fiber-reinforced plastic

g Grams

gal Gallon

gally Gallons per year

GCC  Gulf Cooperation Council
Gl Giga liters

gpm Gallons per minute

GW Gigawatt

Glly Giga liters per year

Gt Giga tons

h Hours

HDPE High-density polyethylene
hp Horsepower

IRENA International Renewable Energy Agency
K Kelvin

kg Kilogram

kJ Kilojoule

kPa Kilopascal
kWh Kilowatts hour
| Liter

Ib Pound
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https://en.wikipedia.org/wiki/Cost_engineering

Ib/d
Ibly
LIC
I/kg
m3
MBBR
MED
MF
mgal
Mg/l
mlb
mm

Pounds per day

Pounds per year

Level indicator controller
Liters/kilogram

Cubic meters

Moving bed biofilm reactor
Multiple effect distillation
Microfiltration

Thousand gallons
Micrograms per liter
Thousand pounds
Millimeters

MMBtu/h Million British thermal units per hour
MMgal/d Million gallons per day

MMGil/y Million giga liters per year

MMIb/y Million pounds per year

MMt
MMtly
MM
MMF
Mohm
MSF
MW
MWh
mol%
mPa
PAC
PEM
PEP
PFD
PI
ppb
ppm
PPL
psi
psia
psig
PV
RO
ROI
S
SBR
scf
scm
SL
SMR
Sq ft
SRS
SS
SWRO
t

t/d
TDS
tly
TFC
TI
UAE

Million metric tons

Million metric tons per year
Million

Multimedia filters
Megaohm

multi-stage flash

Megawatt

Megawatt hour

Molar percent
Megapascals

Power activated carbon
Proton exchange membrane
Process Economics Program
Process flow diagram
Pressure indicator

Parts per billion

Parts per million
Polypropylene

Pounds per square inch
Pounds per square inch absolute
Pounds per square inch gauge
Photovoltaic

Reverse osmosis

Return on investment
Second(s)

Sequencing batch reactor
Standard cubic feet
Standard cubic meter
Single line

Steam methane reforming
Square feet

Solids removal system
Stainless steel

Seawater reverse 0smosis
Metric ton

Metric tons per day

Total dissolved solids
Metric tons per year

Total fixed capital
Temperature indicator
United Arab Emirates
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UF Ultrafiltration
USGC US Gulf Coast

\% Volt

vol% Volume percent
wiw Weight for weight
ps Micro Siemens
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Abstract

As green hydrogen and ammonia production gains steam in combatting climate change, focus is increasing on the
availability and treatment of water required to produce hydrogen. Many planned hydrogen production facilities experience
problems in identifying a reliable source of water, and some planned projects had to be canceled because of the
nonavailability of water.

This review addresses challenges faced by the industry with respect to the availability of water sources, discusses the
required treatment to meet water quality for hydrogen production, defines a water treatment process with seawater as
source water, and provides capital and operating cost estimates. This is an important cost input as it impacts the net cost
of the hydrogen production process. The water treatment plant capacity is based on the estimated water requirement for a
1-GW electrolyzer.

Apart from the technical and economic analysis, we have also included a material balance table, a sized equipment list,
and process flow diagrams for the process evaluated.

The economic evaluation presented is Process Economics Program (PEP)’s independent interpretation of the commercial
process based on information presented in the open literature, such as patents, technical articles, discussions with some
equipment suppliers, etc. It may not reflect in whole or in part an actual plant configuration. We do believe that these
sources are sufficient to represent the process and process economics within the range of accuracy necessary for the
economic evaluation of the conceptual process design.
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