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MODULE 4: GH, APPLICATIONS AND ECONOMICS

Development of Roadmap for Green Hydrogen Ecosystem in the SCZone (Sokhna). Training
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Hydrogen production

WHERE WE ARE NOW

Utilities & infrastructure

6 &

NATURAL GAS COMMUNICATION Water supply
[I PRESSURE REDUCTION UNIT COMM. CENTRAL Local water network
& PIPELINE NETWORK @ FIBER OPTICS CABLES

Sewage treatment (it may need a

&) i . 22 S purification process)

POWER SUPPLY SEWAGE TREATMENT -~ WATER SUPPLY : Sea water desalination plant
7 POWER TREATMENT PLANT SEA WATER :

SUB-STATION & PIPELINES f DESALINATION PLANT
lI POWER SEWAGE TREAT. WATER LIFT PLANT

DISTRIBUTOR COMPAGT UNITS & STORAGE %

Power
¢ Local power grid (it may need some
kind of green hydrogen certification)

Renewable energy production plants
(suck as solar or wind power)
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Why hydrogen? Why now?

Egypt and in particular the SCZone has a very good solar resource. The radiation of
this territory makes it very profitable to install photovoltaic modules for hydrogen
generation. Two cases will be considered for a 100 MW FV plant and 50 MW alkaline
electrolyzer

CASE 1 CAS
Isolated system Grid cont

S1
(DN
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Renewable installation

Monthly AC Energy in Year 1

25e-07
100 MW

2e+07

2,283 equivalent hours 15e-07

Wh

le-07

LCOE 42.9 €/MWh 5e-06

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

CAPEX70 M€

Annual AC energy in Year 1 228,266,048 kWh
DC capacity factorin Year 1 26.1%

Energy yield in Year 1 2,283 kWh/kW
Performance ratio in Year 1 0.81

LCOE Levelized cost of energy 4.29 ¢/kWh
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Case 1 isolated system

50 MW alkaline electrolyzer
CAPEX

3,532 equivalent hours

3,417.95 t/y

LCOH 5.82 €/kg

o . . = Electrolyzer = Power line = Purification
Electricity selling price 16 €/MWh R e - comproser
= Storage = Engineering = Renewable installation

LCOH 5.6 €/kg (selling electricity)
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50 MW alkaline electrolyzer

Purchase price of the grid 27 €/MWh

CAPEX

Electricity selling price 16 €/ MWh

5,926 t/y

= Electrolyzer = Power line = Purification
LCOH 3 98 €/k = Civil work = Land use = Compressor
- g = Storage = Engineering = Renewable installation

LCOH 3.85 €/kg (selling electricity)
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Hydrogen export to Europe

Sokhna Portrait-Athens

.
-

Sokhna Portrait- Istanbul ) o
Sokhna Portrait- Tunisia - Palermo
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Sokhna Portrait- Athens

Figure 2 - 2030

925 fows due o recent
chalenges.

i 2an Hydrogen Backbone initiative 2022,
" supported by Guidehouse

Euvropeon Hydrogen Bockbone intiotve 2022
supported by Guideh
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Sokhna Portrait- Istanbul

2500 km by

European Hydrogen Backbone initiative 2022,
supported by Guidehouse

5 Curcpecn Hydrogen Bockbone ntatve 2022
uppocted by Cudenouie
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Distribution overcost

4.00 €

350¢€

3.00€

250¢€

2.00€

150¢€

Distribution overcost (€/kg)

: == mms T

1.00€
0.50€
- £
0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00
Distance (km)
=« =Distribution_pipeline + Hidrogeno_comprimido = - Ship + Amoniaco ====-Ship + Hidrogeno_licuado
— — Ship + LOHC — - Transmission_pipelines + Amoniaco Transmission_pipelines + Hidrogeno_comprimido
= = Trucks + Amoniaco ===-Trucks + Hidrogeno_licuado = = Trucks + LOHC
Trucks + Hidrogeno_comprimido
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ISOLATED SYSTEM

m Hydrogen production (€/kg)
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SOKHNA
SELFCONSUME

Distribution overcost (€/kg)
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PV + GRID SYSTEM

m Hydrogen production (€/kg)
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Self- consumption
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Self-consumption

@SOKHNA INTEGRATED ZONE

“One of the largest industrial and port complexes
globally is ready to host new projects.”

Integrated zone with an area of 210 Km supporting light, medium
and heavy manufacturing activities, as well as commercial and
business activities, integrated with a hub port (SOKHNA port) and
logistic area.

Facts:

* 12 industrial developers

* more than 240 projects

* Over 30k direct and indirect job opportunities

Industries:

o Refinery, Energy Components
o Chemicals & Petrochemicals / 4 2
o Construction & Building Materials - . { 2 You - G < Gulf of Suez
o Heavy Industries : ‘ Red Sea
o Textiles & Ready-made Garments
o Home Appliances & Electronics
o Automobile Assembly & Parts:

o Food Processing

o Pharmaceuticals .
o Logistics activities & Courier services - Sokhna port
o SME Cluster Park Development

SC°ZENE' Z257507  wwwiscaoneeeg 22
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@' EAST PORTSAID INTEGRATED ZONE

EAST PORTSAID is an integrated port / logistics / industrial zones to serve
Mediterranean, North & West Africa, Europe, North America and MENA

region. The benchmark of EPS is light and medium industries, commercial

and business activities with the capacity to generate over 80,000 jobs.

East Port-Said (EPS) industrial zone is on a total area of 63 KM?
designated to receive various manufacturing activities and a wide range
of industrial clusters :

Automotive Assembly, Feed industry and Rolling stock -
Textiles & Ready-made Garments

Home Appliances & Electronics

Construction & Building Materials

Engineering Equipment & Machinery

Electric Power Industry

ICT / Hardware

Pharmaceuticals

Food Processing

SME Cluster Park Development

Logistics HUB & Services

000000000 O0CO0

(@ Sea Water Desalination Plant (New EPS City) 150,000 M3/day.
@) A Wastewater Treatment plant (capacity of 100,000 M3/day).
o Sewage Lifting Stations / 4 X 500 Ltr/S.
@ Electricity Substation (125%2 MVA),
@ Electricity Substation under construction (175*2 MVA) +

3 Electricity networking Projects

@ Fiber Optics Cables

9., Natural Gas is available-
SC°ZENE' S350 wwwsczoneeeg 25
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VISIT THE UNIDO KNOWLEDGE HUB FOR MORE
RESOURCES ON ECO-INDUSTRIAL PARKS
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