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INTRODUCTION - THE FACTS

]]th Qf I”h[ 2011

* “Evangelos Florakis” Naval Base Explosion [Dead: 13, Wounded: 65]

» Vasilikos Power Plant (VPP) extensively damaged and non-operational

* Loss of 793MW from country’s installed power capacity, about 53% of
total power (1,646 MW). Deficit of 400MW in relation to expected
maximum summer demand
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Power Production System (Pre July 11th 2011 events)

X WT/’J

RS Nicosia ,-
- \:amagusta

. ,& 6x60MWe Steam Turbines
Dhel{eha MEK1 50MWe
LE‘"”ECE F'Dwer Station MEK2 50MWe -1.6.2010

F:'EDI"IDS “asilikos Power Statlun
T_imasaml .
Foni Power Station
6x30MWe Steam Turbines
4x37,5MWe Gas Turbines 3x130MWe Steam turbines

1x38MWe Gas Turbines
1 x220MWe
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Photos of Vasilikos Power Station
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Building Roof of Units 1, 2 and 3
(Shot taken from height of approx. 50m)
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PRELIMINARY IMPACT EVALUATION-4: %
Production System Losses <
Mm
. . 2
Nominal Available (@p)]
- Installed Capacity —
# Power Plant Capacity(MW) Capacity Production >
(MW) (MW) ®)
1 Vasilikos Power Plan 3 x 130 MW Steam Turbines 390 MW 793MW oMW M
Non operational | 53% of total @)
1 x 38 MW Gas Turbines 38 MW power production -<
capacity non ;
1x 220MW Combined Cycle Unit (CCGT) pperaton C
1x145MW Combined Cycle Unit (CCGT) wm
2 Dekelia Power Plant 6 x 60 MW Steam Turbines 360 MW 460MW 460MW
2x50MW ICE
3 Moni Power Plant 6 x 30 MW Steam Turbines 180 MW 350MW 229MW
1 x 20 MW Steam Turbines 20MW
4 x 37,5 MW Gas Turbines 150 MW
4 Autoproducers 26MW 26MW
3 Independent producers from | 82MW (Wind Farm) 82MwW ~10MW
RES, (not considered as
contributing to the production
capacity)
1691MW 725MW
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PRELIMINARY IMPACT EVALUATION-4
Initial Repair Cost and Economic Impact (EU Experts)

Unit/Activity Parameter

Direct Losses (repair cost)
VPP repair cost

Indirect Losses
Income loss from VPP
Increase in insurance
premiums
Operational Expenses

Total Losses

Best Case

Worst Case

Scenario €M | Scenario €M | Scenario €M

330

600
20

300

1250

400

600
20

300

1320

7

700

600
20

300

1620
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ENERGY CRISIS MANAGEMENT-1
Production Profile: Day 1 ( July 11t 2011)

AsutEpa, 11 TouvAiou 2011
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UNIVERSITY OF CYPRUS
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Electricity Prices (CY vs EU Household)
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ENERGY CHALLENGES FOR CYPRUS

e Short term (current-2020)
— Hydrocarbon extraction
— Import and use of Natural Gas
— Integrated planning of RES use

* Medium Term (2020-2030)
— Transition to low carbon energy mix

* Long Term (2040-2050)
— Transition to hydrogen economy

The lowest economic cost (to the Cypriot consumer) must be ensured.
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Cyprus RES action plan

RES technologies considered:

* Wind (135 MW)

* PVs (9 MW)

e CSP with 6 hours thermal storage (x)
* Biomass (8 MW)

+ Total RESEP152 MW
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Applications in the Framework of NER 300 Program

Solar Thermal Stations:
4 Applications (176,26 MW) ko 1 EAC Application in the past (50 MW)

Total Solar Thermal:
5 Applications, 226, 26 MW
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Solar Parks:
4 Applications, 90MW

Offshore Wind Farm:
1 Application, 54 MW
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Potential =
=
Solar irradiation in Cyprus is one of the highest in Europe - Proof of the enormous 2
prospect and potential of this technology in Cyprus 3
Urgent requirement towards more sustainable sources of energy. S
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Solar Potential in Cyprus

Yearly sum of global irradiation
received by optimally-inclined PV modules

Cyprus

PVYGIS © European Communities, 2001-2007
http:irejrc.ec.europa eu/pvgis’

S0 km

1825
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19735
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EUROPEAN COMMISSION 2025
Joint Research Centre  [kVWh/m2]
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AC Energy Yield Comparison: Stuttgart and Nicosia
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Solar irradiation [kWh/m?] AC Energy Yield [kWh/kWp]
Location
Year 1 Year 2 Year 1 Year 2
POA 1997 2050 1580 1609
tracker 2532 2606 2039 2052
POA (Germany) 1460 1306 1194 1066
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Solar Thermal Electricity Power Production Plant in the area of Acrotiri

Limassol — Description of Proposed Project

Total installed electric power: 50 MW

Thermal storage 7.5 hours

Estimated production energy output: 149 GWh/yr
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Parabolic mirrors: 624 (length 148,50 m and width 5,77 m)

Site Area: 3,300,000 m2

55% of which will be used for the proposed project 1,804,032 m2

The Solar Thermal Station production will be channeled in the existing electricity
grid with the construction of a closed type substation (GIS).

The new substation will be connected to the Colossi substation with an underground
cable.

Cable routing through the existing road network.
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Solar Thermal Station Description

The mirrors concentrate solar rays in conductors running lengthwise, containing
special fluid that is heated at 400°C.

The special fluid is then transferred to the solar steam unit for steam production
that is led to a steam turbine, which drives a generator to produce electricity.
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The process is repeated as long as the sun is above the horizon with the use of the
mirrors’ special orientation mechanism, allowing the tracking of the sun until it sets.

East West
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S

olar Thermal Station Description

Solar field 2.Tank salt Water Steam Cycle 380 "C

510,000 m& Heat Transfer Fluid  storage  Max 390 °C Steam turbine
TIIT T T = \:“‘“
superheater /
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Steam
genarator

Solar
preheater

Low pressure
preheater

Solar
reheater

Expansion
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Solar Thermal Station Operation (daytime — sunshine)

H
w

nHot«
salt tank

Raliid
»Colde«
salt tank 8

Solar field

Storage system

Power block
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Solar Thermal Station Operation (night time — cloudy)
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Location Choice

Criteria

a) Technological
Energy Storage
Cooling Water
Ground Area
Ground Inclination

b) Natural Environment
Terrestrial Flora and Fauna
Marine Flora and Fauna
Soil Productivity

Fisheries

Aquatic Resources

c) Developed Environment
Land Uses

Cultural Heritage

Public Health

Landscape Aesthetics

"'/ She 10/11: Dekelia/
Dekelia Cast

Paramali

Sits T4; Episkopi
~ Site 15; Paramali

Eplekapl L”ﬁ e

Sl 13 Meras

e Sita 13 Mbrotini

%, Slte 9: Pedvolla
Sita 0: Pataunta
Sita 7: Maminos

~ 7 Sile 62 Maruni
\ Site 5: Zygi West
T Shed Zyyl East
Site 3: Wasilikos Easi
Govermor's Beach
Site 2; Moni East
Site 1; Muni
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Proposed Project Location

* Private plot owned by the Limassol Bishopric
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Acrotiri Peninsula KO S

« Adjacent to Acrotiri IZKOTHZ -
&

* South West of the Acrotiri salt lake g
C

 British Sovereign Bases ApuTpio Zeydpy p Akpwrdog S0

* North of Military Airport www_ikypros. com
*  West of Acrotiri Forest
« Adjacent in the West with the Cyprus

Environmental Research & Education Center
and the Monastery of St. Nicholas of the Cats
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INPUT PARAMETERS (MEIPAMATIKO ®QTOBOATAIKO MAPKO IMK)

Compuier Akded PY Calculitions {Exced inierface »orsion|

WAL
Capital recovery Sichor

Other data

Linility bsage Lariff
Base bl price
Aciual fupl price

Fusl adjusting index
Litifity purchases tarl
Annual [rcoma tax rmis

kW

Eﬂg %f‘z‘i Qg #sgamgmg 33%2

EohWh/SEch

*3

Togan
1970
T.03

fa.02
1020

AL
157,86
50000

0.0g132
B.141241
10

LCY 10MW PV systam

28 degrees fixed angle

Incl orisngation and indinaton osses

Q.05 % of capslal cost

Connection af 132K\
Basad on RES policy

Connection ol 132y
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OUTPUT

Annual power generation

Capacity factor

Annual CO; avoided emissions

Annual barrels of crude oil not consumed

Annual capital charge

Annual O8M charge

Annual CO,trading income
Annual electircity exported income

Capital charge

O&M charge
Total production cost

CD: Imding income
Electircity exported income

Production cost/benefit

MWh
'
t

bbi

€

€

€

€
EkWh
€/kWh

A

€kWh
€kWh

EkWh

15682.65
18.13
12706
26380

891766
89000
0
2043284

0.056147
0.005604

0.061751

nlm
0.141241

0.073480  Benefit-accept project
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CASHFLOW S
<
Year Annual (€ Cumulative Payback period =
0 13800000 1380000 2
1 1008056 Afgprag 0000 2
2 1938856 9922089 © 5000000 o
3 1938856 7983433 3 2000000 | =
| 000056 0wy S o0 2
5 193856 45722 § 110000 =
6 1938856 2166866 , °000.000 - c
7 L ] -
B 1936856 1740845 5 5000000 |
9 1938856 3649701 510000000 |
10 1938856 5568556 ©-15000000 {
1 1938856 1527412 20000000
12 1938856 0466269 Year
:i 1938856 11405123 After tax IRR 1278%  Profitable
1938856 13343979 NPV
: €16,203,624
§ 1938856 15282835  Payback period in years 142
16 1938456 17221690
17 1938856 19160546
18 1938856 2009402
19 1936856 23036257
2 1938856 4977413
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Cyprus RES action plan

Power generation system energy mix with BAU

Energy production (GWh)

8000 -

7000 -

6000

S000

4000

3000

2000

1000

0

Year

B CSP with 6h storage

¥ Biomass
N PVs
B Wind
New combimed cycle plants
B Vasilikos combimned cycles
® Vasilikos gas turbine
B Momni gas turbines
B Dhekelia ICE
B Vasilikos steam plant

Dhekelia steam plant

¥ Mom steam plant

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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Cyprus RES action plan =
<
Power generation system energy mix with 15% RES-E penetration o
n
2000 —
B CSP with 6h storage j
7000 - ¥ Biomass g
@)
000 B PVs é
= W Wind X
= -
% il New combined cycle plants o
£ . .
E P B Vasilikos combined cycles
£ ¥ Vasilikos gas turbine
-? A0 B Mom gas turbines
=
[l "
s B Dhekelia ICE
B Vasilikos steam plant
N Dhekelia steam plant
5 . . . . 1 ¥ Moni steam plant

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year
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Cyprus RES action plan =

3 I_En

RES-E installed capacity at 16% penetration* (for Cyprus) E..E_:._ 0
600 - (él)
s59 +1 "Photovolaies L. N <
500 +1 ® CSP Parabolic trough with storage (6 howrsy) | . .| Q
Biomass @

450 T1 é
X

C

n

g

Installed capacity (MW)
wa £ 7 2 E Z

2011-2012 2013-2014 2015-2016 2017-2018 2020
Year
* Poullikkas A, Kourtis G., Hadjipaschalis 1., 2011, “A hybrid model for the optimum integration of renswable
technologies In power generation aystema”, Energy Policy,
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