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Egypt’s Energy Future

a wise policy can ensure sustainable
Electricity, Water and Living space
for 120 Million people

by
Dr.-Ing. Hani El Nokraschy
HN@nokraschy.net
23 Feb. 2015
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2050 one more Nile will be needed
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Population concentrated in the Nile Valley.
Houses are built on arable land, thus reducing land for agriculture
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Solar Power for Sustalnable and Everlasting Eneray

Challenges till 2050:

» Expected electricity demand 120 GW ,
present 30 GW - Fossil or renewable?

» Expected water demand 120 Billion m3/y,
available 70 Bm® -»Energy for desalination

» Space for living outside the Nile valley.
- New cities need electricity lines + water
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i fs:j The sun rays in Egypt are direct sun
' rays, not mainly scattered as in Europe.
. They consist of two main components:

" Light and Heat

ik Only direct sunrays can be
' focused with mirrors, thus . [

' u high temperatures occur.

 Part of the heat collected during the

day is stored for use during the night

Echnaton adoring the sun's power represented by
slim sunrays that end with bless offering hands
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Frank Shuman
built in Maady 1913 the
first solar thermal facility

He wrote: “One thing | am
sure of; the human race
should either utilize solar
energy directly or go back
to pre-civilization”.
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Mechanical Vibrati v u
Solar Power for Sustalnable and Everlasting Eneray

Principle of Solar Thermal Power stations

Steam Turbine ;

Generator .

Boiler

Condenser

Exactly like a conventional
steam power station, whereas
the steam boiler is heated by
concentrated solar rays.

Heat collected during the day is
stored in molten salts to enable
night operation. Heat storage is
far cheaper than electr. storage /dd I .
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Mechanical Vibrations and Infrasound under Cantr
Solar Power for Sustainable and Everlasting Eneray

ANDASOL 1

50 MW solar thermal power plant in Spain operating since 2009
with molten salt storage enabeling 7.5 h full load operation

AR D D R,

23 Feb. 2015



Hani El Nokraschy

( ( ( NOKRASCHY ENG[NEERING

S Pomer oy Sinteinatle anc Eveias oo Encray

Parabolic trough Technology
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Proven Technology since 1985
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Advanced Design: Flat Mirrors

Ps~s~-a—aﬁ
Best collection of the Sunrays. Simple, cost effective
and usage of area underneath mirrors is possible
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Automated Cleaning:
less cleaning water & it is not wasted ...

Mechanicw Vibra ler Con
o power Tor Sestananle and bveran Ng[ gy
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In the shadow plants need less irrigation water

hanical vibra

( ( NOKRASCHY ENGINEERING
snl ir Power for S lsl hl s d[vel ld\g[

Flat mirror techmology in Spain

30 MW Puerto Errado 2

. 86uCe: NOVATEC Solar
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Automated cleaning of flat mirrors
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Tower technology in Spain,
Gemasolar: 20 MW, 15 h storage
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Mirrors, called Heliostats, track
the sun to concentrate its rays
on a focus at the top of a
tower. There, a mixture of
molten salts is heated from
285°C to 565°C and stored for
use to generate steam on
demand that drives a steam
turbine, also in the night.

| Hot storage tank 565°C |

Mirror

| Steam generator | ]

Steam turbine
+ Generator

Condenser

Source: Gemasolar
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e Fower Tor Sustananle mrlasnng Energy'
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Gemasolar in Spain
20 MW, 15 hours storage
In Egypt 18 hours storage

Main steam manifold

Noncondensables

" piping manifold

-~ Air-cooled heat
exchanger bundle

ﬂ Exhaust steam 80°C Jl
less electricity yield but
suitable for desalination
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Mechanical ibrayons and infradound under Contral
Solar Power for Sustainable and Everlasting Eneray
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Mechanical Vibrations and Infrasound under Control
Solar Power for Sustalnable and Everlasting Eneray

For usage in deserts, air
cooled condenser (dry

cooling) is favourable, in LI
spite of less electricity 7 ]
yield. ]

It saves water and gives
flexibility for site selection
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el sl Al ga Air cooled
condenser
Source: Gemasolar 19
The air cooled condenser (( ROKRASERY ENCINEERING
can be replaced by a
desalination unit using the
same standard power st. 5
No extra energy is needed.
Clean water nearly for free
beside normal electricity
production.
SIA Jila
S gLy Liall Jia 4
pald) gl o3 |
L \
sl <) Al ga Multi Effect
Distillation
15000 m*/day (MED)
desalted water ‘

Source: Gemasolar 20
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A simple calculation:

e Conventional Power Station 1 GW

Initial costs 1000 Mio $
Fuel consumption per year 700 Mio $
Fuel consumption in 5 years 3500 Mio $
Total costs after 5 years 4500 Mio $

» Solar Thermal power station with storage 1 GW
(same performance like conventional)

Initial costs 4500 Mio $
Fuel costs 0%
Costs after 5 years 4500 Mio $

» After 5 years a second Solar Thermal Power Station
can be built just from the fuel savings.
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A wise policy
Increasing gradually the renewable share with standardized 20

and 50 MW power stations solves electricity and water problems.
Local production is a MUST to reduce unemployment
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Fossil share increases till 2030 then decreases to ~20% in 2050
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% Dry cooling

“A Seawater
desalination

Build the power

| station adjacent to
demand points like
new settlements.

- Save grid
reinforcement and
new long distance
 connections.

Map: F. Elbaz

Mediterraian Sea
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echanical Vibrations and Infrasound under Cantrol
Solar Power for Sustainable and Everlasting Eneray

Insert in the space
between ,Development
Path® and Nile valley
,Mini Grids* each
consisting of 5 equal solar
power stations including
storage arranged inline.
Also along the coasts.
The central one equipped
with a gas turbine of
same power to cover the
peak load and act as
backup for each solar
station when in yearly
maintenance cycle.

Thus the ,Mini Grid“ is
completely independent
and does not need a con-

nection to the main grid.
24
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Mechanical Vibration rasound u:
Solar Power for Sustalnable and Everlasting Eneray

Typical load in Egyptian grid (& mini grid) ((

Peak
Winter : Summer load
o Intermediate load

Intermediate load '
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» Standardized CSP power stations of nominal capacity 20 or 50 MW

» Adding a PV field with peak capacity up to 50% of the turbine capacity will
increase storage volume without compromising balancing capabilities of the
steam turbine, and leads to cost reduction of the electricity produced.

» The nominal capacity shall cover base load and intermediate load in summer

» The graph shows that in winter the capacity is sufficient at any time.

+  Summer peak load will be taken by a gas turbine of the same capacity like
one of the power stations. It is then equal to 20% of the total capacity of the
mini grid, which is adequate to cover the summer peak.

» During periodic maintenance of 2 weeks yearly the gas turbine works as

backup for the shut down power stations. Thus 365 days operation ensured,

NOKRASCHY ENGINEERING

A wise policy adding the correct mix of
renewables to gradually replace fossil power stations leads to
high savings without significant financial load at the beginning

Costs & Savings Million $

Total costs for

business as
usual 2373 B$

120.000

100.000 -

80.000 TOtal COStS |f

renewables are

added 1279 B$

20.000

Total savings
1094 B$

SO 0000000000000 O0O0OODDODO000 00D

Savings e===BAU == RE Shift

Not included are savings in Grid reinforcement, maintenance and training
Benifit due to creation of Jobs, water availability, social balance
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REMENA joint Master degree in renewables ... needed for a sustainable future

Students of Batches 5 and 6, March 2014
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Egypt has the possibility to lead the World towards
clean electricity and solar seawater desalination

Wishing you a sunny future
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