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Deep Purple - Offshore hydrogen technologies for CO,-free energy production
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Deep Purple concept
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Deep Purple building blocks — scalable and modularized
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Deep Purple engineering tools:

* HyOpt — techno-economical optimization of concepts
* FlowManager — hydrogen process simulations

* NowiCob — availability and reliability simulations

Y TechnipFMC



Deep Purple - Several applications in the Ocean Space
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Application 1

Stable power to oil&gas installations with subsea hydrogen storage
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Application 2
Offshore hydrogen production and coastal subsea hydrogen distribution network
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Filling station
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Control System




Control system architecture
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Safety

Firewall

Consumer
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BES - Battery Energy System

ELMS - Electrolyzer Management System
FCMS - Fuel Cell Management System
HMI - Human Machine Interface

IED - Intelligent Electronic Device

QOEM - Original Equipment Manufacturer
SCS - Subsea Conirol System
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State diagram normal operation

BES - Battery Energy System
ELY - Electrolyzer

FC - Fuel Cell

T - Gas Turbine

WT - Wind Turbine

& Hydrogen production
O Hydrogen consumption
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EMS simulator
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Wy : +1.5098032... 0 0 0
. G "s  Smwlated Days tons fusl tons CO2 tons NOX .
E o) Auto made change ? 0 2 l 7.6012- LX) 635.3955’ .. 0.476546o .. .l.
. ' . tons fuel GT only tons €02 GT only tons NOX GT only .
e —— s 217.6012...  635.3955...  0.476546... :
: |Cor gL 99.926429... ons e s9vg tons CO2 savea fons HOX v :
s A e utitization of available wind power 0 0 0 .
R | voizen . Percent fuel Percent CO2 Percent NOX .
= : = 0.0000000... relative to GT only reltive to GT only relative to GT only -
: o E %de&dw :
bty : 53.99445... 53.95473... :
s B Maximum possible WT utilization factor for the Actual WT utilization factor -
= WT+BES : specified time serles of available wind .
. WT+ELY+BES R e e 2 :
a WT+ELY+GT . . 4 B -
s |CELYeGT . . 1056.771... 0.000000... 0.000000... .
3 | ©FCoWT-ELY+BES s . Load demand MWh Production shortage MWh Production surplus MWh .
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Sunsuusunsnnnn® : BESMM\ mmm m&m’u‘(m lltl'easenBESSOCMWh :
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: 0 0.000000... :
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", 1 119.8168... 2178.487... .

%Y number of starts ELY MWh ELY H2 production kg o*

-
..lIIIIIII..I..IIIIIIl.llIIIII.III..I..IIIIIIIIIIIIIIIII.I..I..I..III'-‘

TechnipFMC e
’ P 8 Deep Purple



EMS simulator
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Energy Management
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EMS simulator results
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