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CSP & Wind Energy 2" Training Course

October 8-12, 2012 Casablanca-Morocco

Course Program

Day 1: 8/10/2012

08:30 - 08:50 | Registration

08:50 - 9:30 | Welcome Speeches

08:50 - 9:00 | ONE Representative Representative from ONE
09:00 -09:10 | AUE Secretary General Eng. Fawzi Kharbat

09:10 - 9:20 | DLR Representative Dr. Louy Qoaider

09:20 - 9:30 | RCREEE Representative Representative from RCREEE

Module 1: Concentrated Solar Power Technologies

09:30-9:50 | DLR and enerMENA Project r. Louy Qoaider
09:50 - 10:45 | Introduction of CSP Technologies Dr. Marc Roger
10:45 11:05 | Coffee Break
11:05 - 12:00 | Central Receiver Systems Dr. Marc Roger
12:00 - 13:00 | Parabolic Trough Power Plants Dr. Eckhard Lupfert
13:00 - 14:00 | Lunch
14:00 - 15:00 | Fresnel Collector Power Plants Dr. Eckhard Lupfert




08:30 - 10:00

Measurement of Solar Radiation

15:00 - 16:00 | Dish/Sterling Systems Wolfgang Reinalter
16:00 - 16:15 | Coffee Break
16:15-17:15 | Heat Storage Wolfgang Reinalter
17:15-17:30 | Discussion

Day 2: 9/10/2012

Module II: Solar Resources

Fabian Wolfertstetter

10:00 - 10:30

Coffee Break

10:30 - 11:30

Solar Resource Assessment and Site Analyses

Dr. Franz Trieb

Module llI: Solar Desalination

11:30 - 13:00

Solar Desalination

Dr. Franz Trieb

13:00 - 14:00

Lunch

Module IV: Solar Collector Properties

14:00 - 15:00

Potential for Optimization

Dr. Eckhard Lipfert

15:00 - 16:00

Overview of Measurement Techniques

Dr. Eckhard Lipfert

16:00 - 16:15

16:15-17:00

Coffee Break

Overview of existing CSP Projects

Module V: Planning of CSP Projects

Dr. Franz Trieb

17:00 - 17:15

Discussion




Day 3:

08:30 - 09:30

10/10/2012

odule V: Planning of CSP Projects

Project Planning and Project Types

Dr. Louy Qoaider

13:30 - 15:30

Module VI: Socio-Economic Aspects

Socio Economy of CSP Projects

09:30 - 10:30 | Project Implementation | Dr. Louy Qoaider
10:30 - 10:45 | Coffee Break

10:45 - 11:45 | Project Implementation |l Dr. Louy Qoaider
11:45 - 12:45 | Yield Analysis Dr. Marc Roger
12:45 - 13;45 | Lunch

13:45 - 14:30 | Overview of EU-MENA CSP Initiatives Dr. Franz Trieb

Dr. Franz Trieb

15:30 - 15:45

Coffee Break

15:45-17:15

Conclusive Discussion Round

Dr. Louy Qoaider

Day 4:

11/10/2012

Session 2: Wind Energy

09:30 - 10:00 | Introduction to wind power plants technology
10:00 - 11:00 | Wind assessment and site selection
11:00 - 11:30 | Coffee Break
11:30 - 12:30 | Presentation of wind power projects in Morocco
12:30 - 13:30 | Maintenance of wind turbines
13:30-14:30 | General Discussion

14:30 Lunch




Day 5: 12/10/2012

Visit to power plant in Tanja

8:30 Departure from Casablanca

12:30-14:30 | Visit of the Power Plant .....

14:30-15:30 | Lunch

15:30 Departure to Casablanca

19:30 Arrival to Casablanca
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The role of transmission infrastructure: electricity highways
between Europe and the MENA region

Agenda

= Trends towards a progressive decarbonisation of power systems

= Increasing penetration of power generation from non-programmable RES

= Problems to overcome to enhance generation from non-programmable
RES

= Possible solutions:
= Enhancing flexibility of the power system (generation / grid / demand)
= The role of transmission infrastructure (supergrids/electricity highways)

= The CESI experience

. CESI

CESIl experience
= Max penetration of RES in Tunisia

= Max wind generation penetration in
Jordan




Possible solutions

= Energy storage

Two levels:

= small scale to smooth high frequency
low amplitude intermittency: batteries at
sls

= large scale for systemwide stabilisation:
hydro pumping / different policies for
unit commitment : higher rate of start
up/ shut down of unit : OC TG

* Demand responsiveness
= Demand response from users
s including electric vehicles

~ CESl

The role of transmission infrastructure: the electricity highways

r‘ e

Wind energy {
onshore

Solar energy

Wave energy
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4. Dynamic Analysis - Part 1

®= Check the fluctuations due to RES production intermittency
(mainly frequency due to wind)

£ AR
gjwm s Hr =

h CEsl

4. Dynamic Analysis — Part 2

= Analysis of network response, voltages and frequency to major
fault events

4 ¥¥s=  Fault Ride Through characteristic -

.85

0 o4 30 Tume (=) ’ T tmem

Results

®» Measures to avoid any RES production restriction due to
dynamic constraints

I CES}




3. Reliability analysis — Part 1

Different scenarios of RES penetration are evaluated to highlight the
effects of increased RES generation on the secure and reliable supply of

electricity
Annual wind ctio
Probabilistic analysis using Monte oo = production MY
Carlo method and considering: s Ly
" The probabilistic nature of s | |
generation-transmission system |3 ' I

over a whole year of operation 1,000

" The unavailability of all power *-3eeEzzo8RaRRsT IR ARERREEY
system components
® Possible optimal exploitation of .
hydro sources o i |
= A simplified or complete network 10000 11!
model so0a {1

Annual photovoltaic production [MW]

25,000

ﬂ", "“HesagsRaRAtEYesanacaREtRty

3. Reliability analysis — Part 2

LOLE [h/year]
Results

% Three meaningful “Risk Indices”:

* Loss Of Load Expectation
* Loss Of Load Probability
* Expected Energy Not Supplied

= Reliability of the system to fulfil power

S cenario A
———Scenario B
B ound

demand
% The maximum RES penetration EENS LOLP
compliant with reliability standards [p.u.] [%]

= Wind /solar curtailment due to network element overloads, lack of
interconnection or minimum stable operation of conventional units in
low load condition

= Possible network reinforcements, new storage devices and reserve
margins able to preserve the static reliability and the security of the
system

I, CESI




1. Reserve criterion — Part 2

Results

®» First evaluation of maximum RES penetration that can be
accepted by the system

Max{RES} = Demand - (3 ; Py + Tertiary reserve + Additional reserve) ‘

Tertiary
increase
resorve

increase reserve

Z,- R-UA,T Pl ey = = == [ (il }

Renewable

production
Additional
I I . reserve for
Traditional [ | | |p—Fg —————-— RES
generation Secondary Tartiary

e e

2. Network connection / Static analysis

® Load flow calculations in compliance with the N and N-1 security
criteria (TSO rules)

The most significant load scenarios are considered (i.e. peak and low
load conditions)

® Check the congestions on transmission network
" Impact of wind production on the system’s voltage profile

-t;";ilz

Results

®» Distribution of RES energy
production capacity

®» The best connection points
of RES units on the network

h

'

|l




Possible solutions

Maximisation of RES generation penetration while minimising the
risk of curtailment: a FOUR-LAYER TOP-DOWN APPROACH

2. Network connection / Static analysis

3. Reliability analysis

4. Dynamic Analysis

I

1.

Reserve criterion — Part 1
Single Busbar model

Secondary and Tertiary reserves
are sized to manage the frequency
error and the largest generator

tripping
Additional reserve to face the

unpredictability of RES is
estimated

Acceptable gradients of max power
increase/decrease are taken into
account to confirm the limit of non-
dispatchable generation

RES energy feed points and
network constraints are not

fh‘t:‘nsidered yet

Wind; Wind, Wind,

Solar,

Increase in reserve requirement
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Agenda

* Trends towards a progressive decarbonisation of power systems
* Increasing penetration of power generation from non-programmable RES

Problems to overcome to enhance generation from non-programmable
RES

Possible solutions:
= Enhancing flexibility of the power system (generation / grid / demand)
= The role of transmission infrastructure (supergrids/electricity highways)

= The CESI experience

I CESI

Problems to overcome to enhance generation from non-
programmable RES

Additional reserve and Risk of overgeneration in
balancing capability low loading conditions
= I/
Difficult transitions A Network congestion
in the ramp up/down . ]
P U Curtailed RES _~"
> generation !!!
_ /% NN\
Voltage profile and reactive Critical behaviour of the
- power management system in dynamic conditions

N CESI




Trends towards a progressive decarbonisation of power
systems: the Arab Countries

In the Arab Countries the share of RES power generation is limited to 4%
out of which 3.8% from hydro (Egypt, Sudan, Iraq, Syria, Morocco)

...but Arab Countries
are endowed with a
huge potential of
power generation
from the sun and the
wind

From 1 sq km of desert one can obtain
with CSP up to:

» 250 GWhlyear of Electricity

» 60 Million m*year of Desalted
Seawater
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Increasing penetration of power generation from

non-programmable RES

RES generating capacity in Europe [GW]

Wind

Solar

Which problems
already

experienced i

Europe ?




Trends towards a progressive decarbonisation of power
systems: Europe

The EU 20-20-20 objectives to meet the goal of limiting the global surface
warming to +2°C above pre-industrial level:

= 20% reduction of greenhouse gases (GHG) emissions in 2020 compared fo 1990;
= 20% savings in energy consumption compared to baseline projections for 2020,
=  20% of overall energy mix from RES by the year 2020.

Long-term target (not binding yet) by
2050: decarbonisation up to 80-95%
compared to 1990 level

Present trend of «carbon-free»
generation in the EU power sector:

.« 2010: 48%
+ 2020: 54% (~2000 TWh)

i CESI

Trends towards a progressive decarbonisation of power
systems: other regions

238 '_ = China: announced in 2009 a target of CO,
N tl o emission reduction per unit of GDP between 40%
and 45% compared to 2005 levels by 2020

US: Northeast's Regional Greenhouse Gas Initiative (RGGI), the first
cap-and-trade program in the United States (year 2009) to set
mandatory COz limits for the power sector. RGGI caps power sector
COz2 emissions at the 2009 levels and requires a 10% reduction by 2018




Power generation in the world

» Power Generation from main energy sources

2% COAL
40% GAS
FOoIL

W NUCLEAR
B HYDRO

B RENEWABLE
- Biomass
- Solar
- Wind
- Geothermal

16%

20%

World power production: ~21.240 TWh
Source: Enerdata Yearbook 2011/ CES| elaborations

fh, _ Cssl

Power generation in the Arab Countries

» Power Generation from main energy sources

Typical specific CO2
95.9% emissions (kg/MWh)

3.8%
0.2%

FOSSIL FUEL ® HYDRO B RENEWABLE

Coal Oil  Gas OCGT Gas COGT

Arab Countries power production: ~815 TWh

!hr Source: AUE statistical bulletin 2010 / CESI elaborations CESI




CESI
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Assessing the maximum penetration of
non-programmable RES generation in
power systems with predominant

Source: AUE = °

Head of Power Systems, Markets and Regulatory
Division Consulting, Solutions & Services
Renewable Energy Seminar, Amman, 27'-28" March 201,

Agenda

Trends towards a progressive decarbonisation of power systems

Increasing penetration of power generation from non-programmable RES

* Problems to overcome to enhance generation from non-programmable
RES

= Possible solutions:
» Enhancing flexibility of the power system (generation / grid / demand)
= The role of transmission infrastructure (supergrids/electricity highways)

= The CESI experience

b S— =

® Paper presented in the Renewable Energy Seminar in Amman 27-28 March 2012
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Egypt, Turkey, Morocco and Tunisia in the highlight.
6 European countries in the top 10

<2 =T 2 35 21

&
1
38
32
35

Source: Ernst and Young, All Renewables Index, November 2011
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Avoid our mistakes ! A guide for action:

Adopt a system approach which goes beyond RES
(infrastructure, flexibility, markets)

Think beyond your country’s borders! Coordinate your
policies with your neighbours, everyone will win.

An earlier exposure for RES actors to market dynamics —
stop the “volume thinking” and discipline the behaviour

Better to have a lower but stable RES support rather than
high and hence politically volatile schemes which lead to
boom-bust cycles

Synchronise RES and infrastructure development




aﬁﬁnﬁmsus ACTION PLAN ¢ UE’E’EC'[TIC

FLECTRRITY FOd | AL 1

A European approach is needed to reap the benefits
of Europe’s geographical/resource diversity

Plethora of national support
systems, lack of market
integration and deficient ;:ra ?ﬂt;c:gﬁl
interconnections... s

| ' .
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EURELECTRIC’s Key Policy
Recommendations on RES, for the future

1.  Successful growth in renewable energy depends on a well
functioning and integrated European energy market

« Don't focus on targets/focus on the system

= A reinforced grid infrastructure (transmission and distribution)

+ Integrated and liquid wholesale gas and electricity markets

» Removal of regulated end-users’ prices

+ Smart Grids, Demand-side response and customer engagement
= Use also hydro and biomass

2. Use of cooperation mechanisms between Member States and with
34 countries!

3. Avoid our mistakes!
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The demand side will increasingly participate in bringing more
flexibility. Smart meter installation is on its way in Europe

Source: EURELECTRIC, Regulation for Smart Grids

i .
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A system approach means also a more
coordinated EU RES policy

* Norwegian-Swedish joint RES certificate scheme now in
operation since January 2012. An example to follow.

* 2014 is the year of the revision of the RES Directive.
EURELECTRIC will strongly argue for:

— implementation of the cooperation mechanisms
— bring RES into the market and on a level playing field
— converging support schemes

* Good cooperation potentials on article 9: its physical
constraints should however be softened




Flexible back-up from conventional plants (be they
hydro or gas plants) will be needed too

8,000

1.000

6.000

5,000

1,000

2,000

1.000

OPERATING HOURS (FULL CAPACITY) OF CCGTS AND COAL PLANTS IN SPAIN
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The IEA estimates 489 bn € investments in the distribution
grid over the next 25 years in the EU; 164 bn € in the
transmission grid

S NOs need to work in
Distribution: 489

Transmission: - 164

regulatory environment

NOs need to fulfill the
requirements of the
capital market

New plants: 1279
Source: IEA, World energy oullook 2010 o
eurelectric
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Setting a pan-European Electricity Market as the
best tool to accomodate RES in the system

= An integrated regional electricity
market in Northern Western
Europe (NWE) by 2012

18" Florence Forum (13-14 December 2010)

* The completion of the Internal
Energy Market by 2014

European Council on Energy (4 February 2011)

+ A pan-European market
emerging from:
- A NWE (pilot region): integration of day-ahead
and intra-day markets by 2012
- Other regions linking up to NWE region in the:

run-up o 2014
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wHEHEWAELES ACTION PLAN

The solution = a system approach to balancing variability

and developing flexibility in the system
v-RES

\ no regret options!

Larger balancing areas/more balancing
opportunities

I\

Storage | Additional flexible and
capacities dispatchable capacitios

( ..ﬁelectrfc
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Further development of transmission ines
(+interconnectors) are key to integrate RES

Spring 2011, Working day, Noon,
strong Wind and sunny
(Friday, April 8th, 2011, 13:00h)

Load:  73.088 M e | """‘j"N

5% of Pesk Load®

Wind:  15710M N v
ST of inad. capacity wind ¥
PV: 11529 MW |=
&% of Inal. Capacity PY

w4 % of Met Transtor Capacity™
e 4070 "5 of Nl Traniafer Capacity™
= 70.100 % of Net Transter Capachy**
= =100 % of Net Transter Capacity™

-




RENEWABLES ACTION PLAN ff!_urf’ECtrIC

e [LECTRALITY POV 0P

The RESAP, a holistic

approach: e vy E———

Engaging all urebectric
EURELECTRIC

comittees and full

structure of expertise

~ 400 experts across

European power
industry involved

FLERIDLT QENESR&rom 3 WAL Hrurwasir
G/ TN L A L i\ = { L v AcTioM PLasT

13 different reports, O
and synopsis i

,

RENEWABLES ACTION PLAN j ff!_urf’ECtrIC

So, the more the v-RES, the higher the flexibility needs.
Prospects from Germany. Long time periods of low generation and high
power gradients are characteristic for renewables

Wind cutput and residual load curve (3-8 February 2008) Projection 2020
{mstailed wind capacily: 24 GW) ({installed wind capacity: 45 GW)
GW Gw
1 a0

Increasing
demand

¥ g8 & 22 3 8 8

-y
=

=2

Tue Wed Thu Fn Sal  Sun  Mon Tuoe Wed Thu Fri Sat Sun  Mon

— Demand —_ Wind ™ Residual load
Source: BDEW, “The strocture of Power Generation 2020,/2030"
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Financial support for RES, in particular PV is slowing down
in Europe

- Spain has a moratorium on PV subsidy, no subsidies
anymore (until at least 2017)

- Germany reduced its PV feed-in of up to 26.4 %
- Italy: revision in a couple of months, (expected cut)
- UK: cut of 50 % for smaller installations

- France: moratorium end 2010 + cut + tendering process for
medium/large PV projects (above 100 kW)

- Czech Republic: cut and new feed-in will come in 2012

aﬁﬁnﬁmsus ACTION PLAN ‘*HE;EIEC}FEC
Content
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2. EURELECTRIC’s analysis and recommendations
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EU Member States’ National renewables action plans mandate high
annual capacity growth in wind and solar up to 2020

Average annual
capacity growth (in GW)

20M3-2015 20152020

But, will the support schemes/political support be sufficient to cover the
massive investments needed? All technologies face difficulties...

WRENEWAELES ACTION PLAN

The EU is now thinking of proposing 2030
RES binding targets

"'""'
:aelectrrc

e ELECTRACITY PO [RROPE 2

E

&

*  Member States:
unknown at the moment

8

g

fe, of respandents

*+ European Parliament is Role of targets
* A majority of
stakeholders seem in

backing it
favour of some form of ; l . I t

targets rr-umurg |rnm:rurputmm combimatonl Mo tgets
EU arsl seciceal

lval targets

= B B B B

* EURELECTRIC: CO2
target + indicative/non-

Results from European Commission Consultation on RES

binding target for RES Strategy after 2020 , 24 February 2012
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In 2011, Italy installei more PV capacity than Gérrnany.
Spain slowed down.

0&‘5&5%31.55 ACTION PIA eure€ IEC}F IC

. B EE 8 88 EEE B

Newly connected PV capacity in 2011 (MW), Source: EPIA

0&‘5&5%31.55 ACTION PIA eure€ IECII_' IC
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The 2020 horizon for Europe = 35 % of RES.
Large increases in wind, solar and biomass are expected.

| ©2000 (EUROSTAT)  m2008 (EUROSTAT) 2020 (NREAP) |

Hydro Biomass Wind Solar TOTAL
RES-E

2008 - 600TWh — 2020 - 1200 TWh




Germany still on tﬁg in 2011, but followers are
manifold and catch up. UK focusses on offshore.

2500

Tllllllllll

Francs Swesen  Romania Potand Patugal Greecs

"Elll'ff mmnuchd wind capacity in 2011 {(MW), Source: EWEA

UREHE WABLES ACTION PLAN

Germany has been the largest early-mover on PV,
later followed by Spain and increasingly, Italy.

Figure 2.9 Global installed PV capacity, 2005-10
G
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Up to 2020, Europe is the place where RES will develop

most
Renewable Power Investments by Region 2011-2020
700 -
= \Wind
600 | » Solar PV
- » Solar CSP
500 - » Biomass and Waste
E ® Geothermal
E 400 - = Ocean
= Small Hydro
@ 300 =
g =
200 4
100 |
B = e =
Sousce: HE o~ - . - - I =
Emirgrg B
e S Europe China MNerth OECD India Restef Latin
America Asia the World America
Pacific
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Germany and Spain have been the early movers
on wind and keep on track

Figure 2.7 Evolution of wind installed capacity (including ofishore), 2000-10
W
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- . l
= & @ & ._-_l_l
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Souarce: Devnved from TEA dara and CWEC {20008,
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An assessment

of the European approach to

Renewables ®

Pierre Schlosser

Advisor for Energy Policy and Generation,

EURELECTRIC

RE Seminar, Amman
27 March 2012
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OUR COMMITMENT

Combat climate-change

Become carbon-neutral by 2050
Boost energy efficiency & help
electrifying transport,
heating/cooling etc. to fight
climate change

Deliver cost-efficient, reliable
electricity
= Go for European, market-based

solutions m
AT .

CEOQ Declaration — 18/03/2009

® Paper presented in the Renewable Energy Seminar in Amman 27-28 March 2012




Manufacture of solar water heater

The objective is to achieve a rate of 100% of national integration by 2020 through the
creation of a national subcontracting network for manufacturing various solar heating
components.

Engineering, Procurement, Construction

Calls for expressions of interest are started for the creation in partnership of a society for
the implementation of local capacities in Engineering, Procurement and Construction and to
achieve:

- Conventional Power plant : steam turbines, gas turbines and combined cycle

- CSP power plant aiming an Algerian participation at the EPC of at least 40 % by 2017.

Actions taken or in progress to develop a Renewable Energy industry

- Construction of a manufacturing plant of PV modules of 25 MWc from 2012-2013 and
more 116 MWp in 2014,

- Agreement(convention) with universities and research centers,

- Implementation of a subcontracting network around the PV factory,

- Studies for integrating upstream / downstream of the PV industry,

- Studies of opportunities for industrialization of other Renewable Energy sectors

- Discussions for the establishment of a silicon manufacturing plant (10,000 tons / year)

- Call for expressions of interest for the realization of an approval center for the RE
equipments

Conclusion

Algeria Places Renewable Energies at the heart of its energy and economic policies.

The development strategy of a solar industry, having as major objectives:

- Technology acquisition ,

- Setting up a local industry of Renewable Energy equipments,

- Development of Renewable Energy sectors, accompanied by a strong industrial integration,

- Considers this source of energy as an opportunity and a lever for economic and social
development, particularly through the establishment of industries which assure wealth and
job-creating.

- Positioned as a major actor in the production of electricity from solar energy

- Opportunity to sustain as a market participant of green energy, including solar energy




Silicon manufacturing project in Algeria
The silicon manufacture in Algeria is an essential element for controlling risks from
upstream of PV sector based on silicon:
- An international partnership will be established for manufacturing solar grade silicon in
Algeria.
- The project will include two factories :
1. Manufacturing metallurgical silicon, 5,000 tons / year
2. Manufacturing solar grade silicon, 5,000 tons / year

CSP industry (about 7200 MW)
The objective is to achieve a national integration level greater than 50% by 2020 through:
- Building the first power plants from 2014-2015,
- Construction of manufacturing plants:
Mirrors from 2016, Storage equipments from 2016, Equipments of power blocks,
- Strengthening the National Engineering activity.

Wind turbine industry (about 2000 MW)

The objective is to reach a rate of 50% of national integration by 2020 through the

realization of a partnership to build:

- Manufacturing facility of wind turbine masts from 2016,

- Manufacturing of wind turbine rotors from 2016.

Creating a national subcontracting network for manufacturing nacelle equipments,

- And to eventually have the means for implementing EPC works with the help of Algerian
companies.




Implementation Strategy of RE program

Concretes actions:

-Development Engineering and partnerships in retail Engineering,

-Using national capacities for research, manufacturing and achievement,

- Building partnerships for the construction and operation of manufacturing facilities of RE
equipments,

- Introduction of trainings focused on new job,

- Mobilizing national capacities for research and development,

- Development of Research supporting the manufacture industries by promoting national and
international partnerships by bringing together the different stakeholders (researchers,
industrialists and technologies operators).

Industrial strategy associated with RE Program

Industrial integration of renewables, (How?)

- Finding the critical size (Ievel of RE integration)

- Joint venture, partnership ,

- Development of Engineering, R & D and HR ,

- Creating conditions for development of subcontracting around the basic job (industry PV
or CSP) and particularly in the downstream (installation, maintenance, ..)

- Creating a cluster or center of excellence (close industry/ services/R&D),

- Identification of niche markets (national, export),

- Development of an industry around the production of RE equipment.

Photovoltaic industry (about 2800 MWc)

Objective to reach a rate of national integration greater than 60% by 2020 through:

- Construction of a manufacturing facility of photovoltaic modules by Group Sonelgaz via
its subsidiary Rouiba éclairage with a capacity of:

- 25 MW/ year between 2012 -2013

- More than 116 MWp / year from 2014

- Consolidation of the renewable engineering activities,

- Establishment of an approval center,

- Development of research with laboratories and universities to support manufacturing

Strengthen research in support for the development of photovoltaic industry through
the establishment of an international partnership which includes the different actors.
This partnership aims to: :

- Improving the efficiency of cells based on crystalline silicon,

- Controling the value chain of thin films ,

Reliability of industrial processes ,

Technology transfer and development of national expertise,

Preparing capacities for an annual production of 200MWc/year from 2020.




Algerian Renewable Energy Program
National Renewable Energy Program

The program consists of installing up to 22 000 MW of power generating capacity from
renewable sources between 2011 and 2030

> 12 000 MW for the national market:

2011-2013

2014 - 2015

2016-2020

2021- 2030

110 MW

540 MW

1950 MW

9400 MW

> 10 000 MW could be exported under reserve :

- Access to the European market of electricity produced in Algeria

- Conditions to ensure the investment required and sufficient profitability

Accumulated power(MW) to install by sector
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Existence of a significant potential of silicon and quartz (upstream of the PV sector)
Existence of institutes and research laboratories in Renewable Energy and silicon (valuation
of research work),

Markets Geographical proximity (Europeans, Africans and Arabs)

Maghreb and EU electricity market Integration process and development opportunities of
Renewable Energy market,

Regional and Mediterranean initiatives for the promotion of the Renewable Energy

Existence of an industrial basis for the development of a renewable energy industry
(manufacturing of Solar equipments),

Definition of a National Renewable Energy program in the long term (visibility to investors),
Prediction of RE costs decline in the medium-term allowing the development of economic
projects (parity EnR - classic),

Existence of a favorable regulatory framework for the RE investments with encouraging

incentives for the investments.

National Energy Policy for ER development
Ambitious target to raise Algeria at the rank of a major actor in solar energy industry :

About 40% of electricity produced will be from renewable energy sources by 2030.

Local manufacture of RE equipments through industrial devlopement and a progressive
national integration.

Being a leader in the production of solar power (eventually a national EPC 100%)

Be present in the world market of renewable energy and renewable energy equipments

Exploring all avenues for a useful and optimal consumption

Thermal insulation of buildings

Solar water heating development (CES)

Spreading the use of low energy consumption lamps (LBC)
Etc.

Development strategy for RE

Development of solar energy (PV and CSP), wind as well as geothermal,
Technology acquisition through the pilot projects and looking for strategic partnership
Local equipment manufacturing with a progressive national industrial integration

Partnership between University and companies (for valuation of research results)

Support by a regulatory framework and appropriate incentives.




Policy and Strategy Development of a solar
industry in Algeria ¢

Amar ABDOUN, Engineer of study - DGSP/ Rabah TOUILEB General Director of the Strategy
Sonelgaz — Algeria and the Prospective Sonelgaz — Algeria

SUMMARY

- Context and challenges of renewable energy development
- Algeria’s assets for developing renewable energy

- National Energy Policy

- Development Strategy of Renwable Energy

- National Renewable Energy program

- Implementation strategy of RE program

- Industrial strategy associated with RE Program
Conclusion

Development context of renewable energy

- Concern of preservation of primary energy resources,

- Preoccupation on security of energy supply in the long term,

- Need to diversify the electricity generation sources (energy mix),
- Important advances in the RE technologies and price reductions,
- The availability of renewable energy resource, mainly solar .

Challenges of renewable energy development in Algeria

* Priming a new model of energy consumption, based on renewable energy and energy
conservation

Implementation of sustainable development policies and reducing use of fossil fuels ...

* Diversification of national economy and the creation of a new socio-economic dynamics
on Renewable Energy,

* Acquisition of scientific and technical expertise,

Establishment of an efficient and sustainable industry,

Integration into the global market of Renewable Energy.

Algeria’s assets for developing renewable energy (1/2)
- One of the most important Solar potential in the world (170,000 TWh /year,or 4,000 times
the country’s current electricity production),

* Paper presented in the Renewable Energy Seminar in Amman 27-28 March 2012




Interconnection and Licensing Incentives:
(NEPCO to interconnect and assume the costs of interconnection line between the project and the

nearest substation).

Allow for the so-called “Net Metering”’:
(small RE projects and residences having RE systems to sell power to the Grid at the same

purchase price pursuant to instructions to be issued by ERC).

Establishing a Renewable Energy & Energy Efficiency Fund:

» provide good financial framework to support energy efficiency programs and renewable
energy projects, to help achieve the targets set in the Energy Strategy; 10% renewable and
20% energy savings by 2020 .

* Funding resources are annual Budget allocations and Foreign donation.

Allows for Bylaws to be issued for EE measures in different sectors.

According to the Master Plan the required investment in the
energy sector is around $14-18 billion over
the period ( 2008-2020)

Qil Shale
Exploration

$1400-3800 mm j

Energy

Efficiency N
$80-150mm | Oil Sector
$3400 mm

i—4

Renewable
Energy
$1400-2100 mm

Power Sector

Nsazt;aagl rﬁ:‘s $4800-5800mm




classified as follows:

Technology apl;fi.c;)rfl ts tz:)lt)gf(c);;)[::itti/
(MW)
Solar PV 24 545
Solar CPV 5 125
Solar CSP 8 370
Wind 22 1,190
Other 5 -—-
Total 64 2,230

More information regarding the Applicants is provided on MEMR website at: www.memr.gov.jo

Renewable Energy and Energy Efficiency Law
Main Goals

* Provide a legal mandate for the government and a regulatory framework for RE and EE
development.

* Encourage private-sector investment in RE.

» Diversify energy sources in Jordan.

* Reduce greenhouse gases.

* Develop in-country expertise related to RE and EE

Main Articles
» Creates a registry of renewable energy sites. (Develop a Land Use List for RE projects

based on resource maps and measurements)

Tendering of RE Projects:
* Authorizes MEMR to issue public tenders on competitive basis for development RE
projects at specific sites in accordance with MEMR’s development plan .

* Permits direct proposals complying with certain conditions.

Obligation to purchase renewable energy:

(All Energy Output from RE projects must be purchased pursuant to Power Purchase
Agreements (PPA).




Solar Power

* High solar radiation figures of 5 — 7 kWh/m2 per day with
about 300 sunny days in the year.

* Solar Water Heaters: Financing scheme program currently
developed to increase the share of households equipped
with SWH from 14% today to 25% by 2015 and 30% by
2020.

* PV: good utilization and experience of PV in rural areas for
electricity generation and water pumping (about 1000kW
of PV systems). new projects planned with international
support and through private investors

= First Concentrated Solar Power project: Recently
launched in cooperation with EU: With expected 10 million
Euro grant, 5 MW CSP plant will be built in the South of
Jordan and used as a training center for NERC and local
workforce.

= 100 MW CSP Power Station in Jordan: To construct
a 100MW Concentrating Solar Power (CSP) plant in the
south-eastern part of Jordan (Ma’an Governorate). The
applicable technology is open at this point of time, and it is expected to be determined by the
competitive tendering process on BOO basis. Soft financing is expected through the so-called
Clean Technology Fund (CTF).

= Several large private CSP & PV projects (investors and technology providers) were announced
within the Ma’an Development Zone with feasibility studies underway.

Biomass/Biogas/Biofuels

Resources:

*  Most viable resource for biogas in Jordan is municipal solid waste.
*  The amount of municipal solid waste is fast growing.

*  Resources are available.

Past & on-going activities:
*  Apilot plant using municipal solid waste of 3.5 MW in
operation since 2000.
»  Pilot projects for the cultivation of Jatropha curcas underway throughout the Kingdom to help identify the
most suitable areas and the feasibility of large scale cultivation (Biofuels production).

Geothermal

Hot and geothermal springs do exist, found to have low enthalpy and could not support commercial power
development. Deep drilling is required for further investigations and feasibility of commercial projects.

Hydropower

= Around 10 MW installed power.

= Red - Dead Seas Project (400-800 MW)
= Resources are very limited.

Direct Proposals for Investment in Renewable Energy Projects

In accordance with the Articles of the Renewable Energy and Energy Efficiency Law, the Government of

Jordan through the Ministry of Energy and Mineral Resources (MEMR) has opened the door for direct proposal

submissions for investment in renewable energy projects for power generation on build, own and operate
(BOO) basis. On the submission date, MEMR has received 64 expression of interest (EOI)




— Enhancing environment protection

= This will be achieved through :
— Maximizing the utilization of domestic resources (oil shale, natural gas, etc.)
— Expanding the development of renewable energy projects

— Generating electricity from nuclear energy

Jordan's Energy Strategy for 2020.
The Energy Mix in Jordan (2008—2020)
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Renewable Energy Targets:
= Promoting the Renewable Energy Source to share 7% in the primary energy mix in 2015 ,

and 10% in 2020 :-
v 600 - 1000 MW Wind Energy.
v 300 - 600 MW Solar Energy.
v 30 - 50 MW Waste to Energy.

Current & Potential RE Projects

Wind Power

= Resources are available and attractive wind sites have
been identified.

= More sites (about 15) still under further measurements
and investigation.

= Two commercial wind projects currently in the pipeline
and future projects are under consideration depending on

the results of the measurement campaign.




Energy Demand

Jordan witnesses high growth of energy demand

Electricity Generated Capacity to Meet Future Demand

The additional generated capacity needed up to 2020 is 4000 MW, an average of 300 MW per year.

Growth of Primary Energy Demand
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The expected demand for primary energy amounts is 15 million tons of oil equivalent in

2020 compared to 7.5 million tons of oil equivalent in 2008.

Energy Strategy ( 2008-2020)

= MAIN GOALS:

— Diversifying the energy resources

Reducing the dependency on imported oil

Increasing the share of local resources in the energy mix .




Current Energy Challenges

Jordan is facing a real challenge in securing its energy

supply due to:

Almost no indigenous energy resources

. . o) .
High dependency on imported energy (97% imports in Eng. Ziad Jebril Sabra

2011) Director of Renewable Energy

: : Department
Oil prices u p
P P Ministry of Energy and Mineral

(energy imports accounted for 16% of GDP in 2011) Resources- Jordan

Continued increase in demand

- high growth of primary energy demand (5.5% per
annual)

- high growth of electricity generated capacity (7.4%
per annual)

Features

Jordan is considered as a hub and transit country and can play a major role linking oil, gas
and electricity networks among the region.

Jordan has a huge potential of Renewable Energy utilization (wind, solar).

(Solar radiation 5-7 Kwh/m? per day, wind speed 7-11 m/s).

Jordan has a huge potential of energy resources (Oil shale, Uranium).

Jordan has potential of oil and gas exploration.

Liberating oil products prices and adopting an international parity pricing for oil products.
Restructuring the oil sector and open the market for competition.

Establishment of Electricity Regulatory Commission in 2003.

Structuring regulatory framework

- General Electricity Law

- Renewable Energy & Energy Efficiency Law

- Energy Law (in progress)

* Paper presented in the Renewable Energy Seminar in Amman 27-28 March 2012
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ARAB UNION OF
ELECTRICITY

Arab Unian of Electnicity was established in 1987 a5 a gestuie of 2 group
of Arab electiical companies.

The ALE is based in Amman, lordan, i consists of the fallowing 19 Aab
countries: kordan, UAE Bahrasn, Tunicia Algeia Saud Arabia, Sudan, Synia,
irag. Sultanate of Oman, Palestine, Oatar Kuwait, Lebanon, Libya, Egypt,
Marocca, Mauntania and Yemen

AUE AIMS AND RESPONSIBILITIES

Improving &nd developing the genaration, transmizsion and distribution of
electnical energy inthe Arab World,

Deyeloping improving and cooedinating the aeas of intesest ofits members
and strengthening the rolationshin smong them in cidef b achieve the
Urilen's main chpectives.

INORDER TO ACHIEVE THE AIMS STATED ABOVE, THE UNION
SHALL PURSUE THE FOLLOWING:

It fostars cooperation @nd coardmation of the activities of s members in
the vatious fields related ta the davelopmant, Improvemant, andintegratian

QATAR GENERAL

of the glactiicity industry Fustheimote, i cooparates with nalional, Asab
and inteinational bodies in this fisld

« Updato tochnical and economic infarmation, data and statistics for the
Arab powes s2ctor and supplying them to institufions and companies
irlved

« Exchange expertise in the fisld of consspvation, administration,
opesation and maimenance in the electicity sectac b alse devalops
thie Arab hurman resaurces warking in this field

s Publish proceadings, magarings and periodicals aiming at informing
and promating 1edationship belween its members

« Pursue the interconnection of electricel grid in the Arsb countries and
accelzrate the implementation of such inkerconnactions.

« Pursue the standardizstion of Arab lectical terms symbols, standards
and spocifications

For more detalls aboul the Arab Union of Electriclty please visil the link
hitp!wwwauptde neg

ELECTRICITY AND WATER

(KAHRAMAA)

KAHRAMAA has the privilege of being Lhe sole transmission and
distribution system ownar and cperator (TOS00] for the electricity snd
water sector in Qalar Qatar General Electricity and Water Carporatian
TWAHRAMAR was established in July 2000 by the Amin Law No. 10 to
regulate and maintain the supply of electicity and wateir to customers,
Since s inception, KAHRAMAA haz operaled as an independerd
catparatian an a commarcial basie

CORE AREAS OF BUSINESS:

KAHRAMARA buys, distributes end salls electncity and water a5 follows

» Fomulate Power & Water Putchase Agraements (PWPA} and provide
necessay technical and corpoiate support for establishment of
generation & desatinabion variures

» (wn construct and cperate electricity & water Hansmission snd
distribution netwerks in the State of Oatar

« 5@l up plans and programs for devalopment of elecincity & water
transmission and distribution netwarks.

s Lay out regulatione, standasds and codes of practices far elactricity &

walet supplies to buildings and facilitles
« Provide consulbancy services related to its activities and operations.

MISSION
Previding the customets with high quality eiectncity and water saivices,
whilsk cieating value for shareholders:

THE OBJECTIVES

» Efficiently meet our obligations to supply Oatars needs for elechicily
and wite

= DOparate on & commercial basis,

« Comply with local and intemational health, safety, and envitonmental
slandasds

» Maximise the employment of capable Qatad nationals, and develop
them to the competence Lewel of employees in leading international
COMmpanies.

For more details about KARAMA, please visit hitp/f'wwwkmcomgs
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CONFERENCE FEES
ARE AS FOLLOWS:

PARTICIPATION |
CATEGORY AUE MEMBERS NON AUE MEMBERS

Public organizations S $250 per person. US $300 per parson,
Mara than thrae people gat the fourth Mare than three people get the fourth frae
free
Students and acadamics US 550 for stedents
US 575 for members of academic
institutions
Busineszes LIS $360 per parson. US $400 per persan

Mata than thrae peopla gat the fourth Mare than three people get the fourth fres
free
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SCIENTIFIC PAPERS

SCHEDULE FOR SUBMISSION OF SCIENTIFIC
PAPERS:

Paper abelracts should be sent to AUE Secretariat alang with a copy Lo the headquarters of Datar
Genaral Elechicity and Water (K AHRAHAA) na later than August L 2002

Thi authai of the papar will be informed of the initial acceptance of thei: paper by @-mail o Later
thar August 15 2012

DEADLINE FOR THE RECEIPT OF FULL PAPERS IS OCTOBER 15, 2012,
Thie authar of the paper will beinfarmed of the firal approval of the submitied rasearch by e-mail
ma Laker bhan Nowember 15, 2002

GUIDELINES FOR SUBMITTING SCIENTIFIC PAPERS:

Research abstracl length must be aeound J00 wends. Authars should submid abstracts with
the abstract submission form. The ahsiract should include a clear summary of the research
phjectives, methadalogy and the most important findings and recommendations. The abstracts
should be printed on white paper size [Ad) with ons space between lings and two spaces
betwesn paragraphs using fork size 14 The papet title should be prnted i told 2t the top of
tha page. than ane space should be left, followed by the name of namas of the authors. b case
of mare than one author the rame of the author lo whom all conespondences to be addressed,
should be uncerlined ard accompanied with thedr e-mail address. Afet thal. the authars place
of work and full sddresses in italics should follow then & space, and then the abstract text

Abstracts and any Inguies sboul the conference themes, s sessions and scientific papers
should be-sort 2l the followang addresses

ENGINEER FAWZI KHARBAT
ALE Secretary Genaral

PO Box 2310, Amman L11EL
Hashemite Kingdam of foedan
Phonie; +362-6-5319164

Fax «B62-6-5A50403

feharbat @nepoecom jo
auptdi@nepeocom @

Ard

ENGINEER ALI JASSIM AL NAGGAR

Chainnan of the Sclentific Committes of the Conference
(atar Ganaral Electicity and Water (KAHRAMMA)
B.0-Box &), Doha

KAHRAMAA main building, Al Dafra, Comiche

Phone; 44345454 - 44845434

E-mail: caueX [3@km.comaa




MAIN TOPICS

Renewables and conpecting them to the public grid

Smairt grids

Elactrical sector restivcturing

Tramning to build new manpower in elestricity sector

Muclear powes for eleciricity genatation in the Arb countries
Demand side management and enargy conservation

Encauraging private investment in electricity sector IPP

[T -~ TS R

Loss raduction in electrical systems (generation, transmission and distribution)

Duality snd saérvices management in electricity distribution
i} Customet satisfaction
) Cuslomars information systems
t) Performance indicators
i) Distribution netwark maintenance

LANGUAGE OF THE
CONFERENCE

Bath Arabic and English will be used in the carference, and papers can be submitted In Arabic of English
However an absfrach of the research should be prepased in the othar language when submitting the full

papet
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AUE BOARD OF DIRECTORS
CONYENED IN AMMAN,
JORDAN, DN JUNE 5-6, 2012
DECIDED TO HOLD THE FOURTH
GENERAL CONFERENCE

0OF THE ARAB UNIOM OF
ELECTRICITY IN DOHA,

QATAR, IN COLLABORATION
WITH THE QATAR GENERAL
ELECTRICITY AND WATER
CORPORATION "KAHRAMAA™
DURING THE PERIOD JANUARY
7-9, 2013, UNDER THE SLOGAN
"RENEWABLE ENERGY AND
SMART SYSTEMS: SOLUTIONS
FOR THE FUTURE OF
ELECTRICAL POWER™,

directiors by means of gnid measurements, praviding encugh starage af quality electa: power
and the possititity of overcoming sources of intermittert power generation through safe and
madem tachriology that controds the load, suppotts respond to demand and develop mdicatos
af real cost for consumars.

Undoubtedly the subjects of renewable energy smart grids and their mamy benefits lo both
countries @nd consumars & the mast importart subpects For international elecincity sectors
Tharefoe, AUE Board of Deeclors conyened in Amman, Jodan, an lung 5-8, 2012 decided to hold
the Fourth General Conferance of the Arabr Union of Electricity in Doha, Oztat in collaboratsan
with the Datar Ganeral Electricity and Water Carporation “KAHRAMAA duting the perind lanusry
7-8, 2013 under the slogan "HRenewable energy and smarl systems: solutions for the lubure of
electrical power”, The fourth edition of the conference coincides AUEs 25th anniversary ALE
will celebrate its silver jubdlee at that nbernatianal conference in Oatarwith the suppan of mary
Arab and intemational companies apersting in the sectac and it will continwe with its mission of
“the exchanga and dovelopment of expetice 2mong AUE mamber institutions and internataanal
similar anes” To achieve b5 vision of “a sustainable and (regraled powee system in the Arab
woirld”

The conference and exhibition are expected to be sttendad by 2 farge number of participants
representing the alecincity minisbers i the Arab countries and decision makess in elechicity
seclors, intemationalmanufactwersof smart grid solutions, researchins and evarybody inlesested
In renewable enargy 2nd emait grids in the Arab region

Cooadiniate ta develop 2 common Asab industry of compenents of renewahle energy and smart
grid applicatrons

Promate cooperation and nationalize knowledge acquisition and the exchange of expertise
amang Arab courtiies with experienced countries in this figld

Enhance Asab elechnclty grid to bransmil eleciricity from renewable energy projects and
networks gnd smait technology

Prowide a platform For discussion and gxchanging of sciertific views and expmtise amang
resgarchary expoutives, professionals and pol ey and decmion makers about the methodotegies
and technalogies used in planning @nd pregaration of medium and long-term national strategies
ot renewable ensigy and smart grids.

Improve and develop & strategy For sciertitic research and identify areas of research needed
m the figld of definition of the ole ard value of renewable energy for Arab and intermsational
enviranment sectofs

Netwetking and croating tes among Individuzle organizations ard professiona! socisties in
AUE countries and other countries inkerested insciertific tesezich on the subject of renewalie
enesgy. smad grids and their overlapping links and relationships.

Raise awareness and promote applications of automatkc control syslems to improve and
develop electricity grids and tuin them inlo highly-reliable smart ones




Auab woeld is not immune 1o these effarts and endeavours: Given the continyous fise in oil prices
and developmants in the energy sectar at the infermationa! level, mast of the AUE member
countries stress an the Importance of intioducing new and renewable energies, mastaring thep
techniques in the fubure programs of the Arab countries, exploit them commercially whethe:
in electncity genesation or waler dasalination, ard encourage exploftation of ensigy sources
aviilable locally wherever they exist. They alse emphagize on making regulations and laws that
gncourage connecling 1enewable gnergy projects of the private sector with the Lransmission
and distribution grids and supporting scienhific resaach in vanoes eneigy hields, especislly
renowahla anorgy, which helps review the cument capacity strategies of some Arab comntries
to make them mote dependent on rengwable eneigies, thus comthbulmng bo (he improvemend
of aneigy efficiency in barms of savings in cost of production and reducing the damage to the
envirgnment

This requires all to introduce modem technotogy to pubilic and prate stectricity companies
especially smarl grids and meters fo exploll renpwable energies and take advantage of the
clean devalopment mechanism (COM) in the saln of the amount of carbon that is reduted lrm
Emieskans &5 a resull of renewable enesgy projects

Smart giids upgrade elactric power supply from suppliers to consumers by means of digitel
technalogy in ceder Bo contral the power consumpteon by divices in homes and saee enegy
reduce cosls and increase (eliahildy and transparency In pinciple smart electric gnd s a an
upgrade of the grid that generally refiects the extert of the conbiol the few central generators
have overalage namber of vsers o be-able to direct cordiol in mare petfect ways todetect enos
Upgrading the old grids-to modern ones requires severa factors most important of which are
incroazing ralishility, efficiency and safety of the electric grid and snabling decentralized poweay
generation so thal houszs can consume energy from suppliers. Sman giids have several benefita
inclding cortinuous mairtanance of the smatt electric god through a mondaring system that
arabyzes the performance snd detects sy demages by using read-time dita chiained by the
smart monitaring devices, and stimulating consumer engagemant through rewanding them for
thew efforts in consarvation and sate of energy in 1ead time and through communication in both

THE WORLD IS HEADING
NOW TOWARDS INVESTMENT
IN PLANS OF GENERATING
ELECTRIC POWER FROM
RENEWABLE SOURCES

AND INVENTING NEW

WAYS TO COMBINE THEM
WITH TECHNOLOGIES OF
SMART ELECTRICAL GRIDS
THROUGH CODPERATION WITH
ELECTRICITY COMPANIES TO
GENERATE CLEAM, SAFE AND
RENEWABLE ENERGY THAT
WILL MAKE ELECTRICITY
INFRASTRUCTURE MORE
STABLE, EFFECTIVE AND
RELIABLE.
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TWENTY-FIVE YEARS OF
CONTINUOUS WORK FOR
THE DEVELOPMENT OF ARAB
ELECTRICITY SECTORS

Since g Inception in 1987, the Arab Union of Elechicity (AUE) has worked for improving and
deweloping the sechor of generatior, transmesskan @nd dstribution of electrical energy in the Asab
waorld though coosdination in the areas of wark of its members and stiengthening the ties amang
them

To achigve itz mission of "exchange and developing of expertse among AUE member insdititions
and simitar international institutions” and achieve jts ambifioos vision towards “a susthinable
and integrated powsr sysiam in the Arab World” AUE ciganizes meny activities and events and
publishes scientific newsletters and brochuies through itz Secietariat and committees. and urdar
the guidance of its Board of Directors it halds a number of specialized seminars, participates in
Arah and foreign conferances and provides electricity banff manual, powsr plants manial, electtical
equipment manufacturers manual, in addition to maps of Arab eleclicity grid and a dictionany of
electrical tarms All this information 1s provided to help decision makess o implement strategies
thal can achieve the aspirations of the electiicily sector of member states

In addition (o updating technical and ecaramic infarmatian, dala and statistics of Arab slectricity
sactnd and nrm-n:lm; guch data lo concemed organazations and companies, ALE helps in tha
centinenus exchange of expertise in areas of management development, electricity secter pperation
and mainterance and developmant of human wsowces and Arab gxpertise woiling o the this
sectof thus translating AUE vilues of cooperation, commitment, fexibility and ransparency

AUE fubure activities a2 focused on the preparation of its fourth Genersl Conferanca, which wall
b held in the State of Oatar The conference will mark the AUE celebeation of its silver jubilee
and witness the chairmanship ttansfer of AUE.s Board of Directors from Tunista to the State of
(atar the sponsor of the conference represented by Datar General Electricity snd Water Corparation
(K AHRAMAA] that will crganize the conference with AUE

We hope thal all AUE actve members, associzte members and observer mambers will cooperate
with AUE Secretariat and KAHRAMASR to mohilize energies for the success of the conference
through nomination of Engineers to participate in Lhe axhibition accompanying the confarence.

We thank you all foryoor cooperation, especially the Board of Oirectors, Geneml Assembly and AlE
committees, wishing KAHRAMAA tosuccesd inciganizing this conference through thei relentless
effmuts.

ENGINEER FAWZI KHARBAT
AUE Secretary Genaral
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