HPP Andrijevo

I

HPP Raslovi i




Ministry for Economic Development

ELECTRICITY CONSUMPTION IN THE PERIOD 1991 - 2007 (GWh)
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ELECTRICITY CONSUMPTION IN 2007
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ELECTRICITY AVAILABLE FROM POWER PLANTS OF EPCG
ELECTRICITY CONSUMPTION AND BALANCE IN PERIOD 1991-2007(GWh)
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ELECTRICITY DEFICIT (IMPORT)

year 2007
deficit (import) :
- 2,112 GWh
- 137.8 million €

- 6.53 €c/kWh (without import costs)

[ )
Zabljak

® Bijelo Polje

Brezna

© Mojkovac @

°®
Nedakusi

year 2008
generation 3,140 GWh
consumption 4,803 GWh
deficit (import) :
- 1,663 GWh (34.6 % consumption)
- 136.4 million €

- 8.20 €c/kWh (without import costs)

Vilusi
® B ° Rgiaje
Niksié erane

year 1999-2008
deficit (import) :
- 14,121 GWh
- 620.3 million €
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CHARACTERISTICS OF THE ELECTRIC POWER
SYSTEM OF MONTENEGRO

Electricity deficit - over 1,600 GWh/p.a.

Trend of further growth of power consumption
Electricity import costs - over 130 million EUR/p.a.
Trend of further increase in imported power costs
Last power plant built 26 years ago (TPP Pljevlja)

Existing hydro power plants and TPP Plievllaneedt o0 be
rehabilitated and reconstructed in order to extend their operating
life

Transmission and distribution network need to be re habilitated,
reconstructed and extended in order to extend their operating life,

to ensure better connection with neighbouring count ries and
safer supply for customers in certain regions and t owns of
Montenegro

New power plants need to be built in order to reduc e, i.e.
eliminate electricity deficit

Montenegro has great unused hydro potential and hig h quality
coal reserves
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HYDRO POWER POTENTIAL
OF MONTENEGRO

NATURAL RIVER COURSE

GROSS HYDRO POWER
POTENTIAL:
9,900 GWh/p.a.

USED HYDRO POWER
POTENTIAL:
1,800 GWh/p.a. (18%)

REMAINING TECHNICALLY
EXPLOITABLE HYDRO
POTENTIAL:

3,700 — 4,600 GWh/p.a.

TRANSFER OF WATER

REMAINING TECHNICALLY
EXPLOITABLE HYDRO
POTENTIAL:

4,600 — 5,300 GWh/p.a.
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HYDRO POWER PLANTS

ON THE RIVER MORA A

HPP Andrijevo, HPP Raslovi 1,

HPP Milunovi 1, HPP Zlatica
Total installed capacity:

&_ 238.4 MW
Average generation:
HPP Raslovi | 693.7 GWh/pa
— Time required for construction

of all power plants: 6 years
HPP Milunovi i g~

Total construction costs:
430.1 million EUR

HPP Zlatica y
HPP Andrijevo ensures seasonal
levelling of water flows, while the

other three plants , whose
reservoirs are not extending from
river bed of Mora a, will ensure
weekly levelling of water flows
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HYDRO POWER PLANTS ON THE RIVER MORA A
Longitudinal profile
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rIPP ANDRIJEVO
Locaitlon of darn profile
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HPP ANDRIJEVO

Monastery Mora a

Reservoir Andrijevo

Dam and power
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HPP ANDRIJEVO
Type of dam: concrete, arch
Height of dam: 150 m
Normal operating level of reservoir: 285 m.a.s.l.
Length of reservoir: 12.5 km
Total reservoir volume: 304 hm3
Usable volume of reservoilr: 249 hm3
Installed water flow: 2 X 60 m3/sec
Net head: 120 m
Type of turbines: Francis
Installed capacity: 2 x63.7 MW 127.4 MW
Average annual generation: 318.6 GWh
Construction period 6 years

Construction costs: 194.9 million EUR

HPP Andrijevo has a key influence on possibility to capture and level
out flow of the river Mora  a (reduction of flood waters and increase of
low water levels) and it ensures optimum operation of all downstream
hydro power plants through their synchronized opera tion

Water reservoir would flood 14.5 km of highway Podgo rica - Kolasin,

and its section extending from the dam to the Monas tery Mora a
should be relocated
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MONASTERY MORA A

Cultural -historic monurnent frorn Al century
Due to importance of the rnonast er/

the most favouraple solution In terms of energy

was apancdoned — HPP Andrijevo witn normeal operating

level of reservoir of 340 m.a sJ , Whic Jre ]l lired relocation of Monastery

(D

Within civil construction works or rIPP Andrijevo  tne following
works will be implernentad on t 're Monzast er/ cormnplex
- revitalisation and works to ensure geotecnnical sta oility of riv er terrace

- regulation of flow and drainage of plateall
- relocation of road frorn imrmediate vum'[y
- conserveation works
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HPP ANDRIJEVO
Disposition
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HPP ANDRIJEVO
Cross section
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HPP RASLOVI |
Location of dam profile
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HPP RASLOVI |

Dam and power
house HPP Andrijevo

Dam and power
house HPP Raslovi i
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Type of dam:
Height of dam:

HPP RASLOVI

Normal operating level of reservoir:

Length of reservoir:

Total reservoir volume;
Usable volume of reservoir:

Installed water flow:
Net head:

Type of turbines:
Installed capacity:

2 x18.5 MW

Average annual generation:

Construction period
Construction costs:

Reservoir floods 1 km of highway Podgorica-Kolasin i

which should be relocated

concrete, gravity
59 m
155 m.a.s.l.
8 km
11.3 hm3
7.8 hm3
2 X 60 m3/sec
34 m
Francis
37 MW
106.9 GWh
6 years
73.5 million EUR

n the dam zone
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HPP RASLOVI |
Disposition
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HPP MILUNOVI |
Location of dam profile
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\HPP MILUNOVI |
Dam and power

house HPP Raslovi i

Dam and power
house HPP Milunovi |



Type of dam:
Height of dam:

Ministry for Economic Development

HPP MILUNOVI

Normal operating level of reservoir:

Length of reservoir:

Total reservoir volume;
Usable volume of reservoir:

Installed water flow:
Net head:
Type of turbines:

Installed capacity: 2 x 18.5 MW
Average annual generation:

Construction period
Construction costs:

concrete, gravity
61.8 m
119 m.a.s.l.
8 km
9.9 hm 3
6.8 hm 3
2x60m 3/sec
36 m
Francis
37 MW
117.2 GWh
6 years
77.0 million EUR
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HPP MILUNOVI |
Disposition
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HPP ZLATICA
Location of dam profile
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HPP ZLATICA

Dam and power
house HPP Milunovi |

Dam and power
house HPP Zlatica
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HPP ZLATICA
Type of dam: concrete, gravity
Height of dam: 63.5m
Normal operating level of reservoir: 81 m.a.s.l.
Length of reservoir: 11 km
Total reservoir volume: 16 hm 3
Usable volume of reservoir: 13 hm 3
Installed water flow: 2x60m 3/sec
Net head: 35m
Type of turbines: Francis
Installed capacity: 2 x 18.5 MW 37 MW
Average annual generation: 151 GWh
Construction period: 6 years

Construction costs: 84.7 million EUR

Reservoir floods 3.5 km of highway Podgorica-Kolasin In the dam

zone, which should be relocated
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HPP ZLATICA
Disposition
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HYDRO POWER PLANTS ON MORA A RIVER

EXISTING TECHNICAL DOCUMENTS:

Preliminary Designs for all four hydro power plant s, Energoprojekt,
Belgrade, and Elektroprojekt, Ljubljana, 1987

Final Designs for upstream cofferdams and diversio n tunnels for all
four hydro power plants, Energoprojekt, Belgrade, a nd
Elektroprojekt, Ljubljana, 1987

Program of research works as required for Final De  sign,
Energoprojekt, Belgrade, 1988

Update of investment-technical documents, Energopr ojekt,
Belgrade, 1998

RESEARCH WORKS THAT ARE ALREADY PERFORMED:

Research works as required for Preliminary Design

THE GOVERNMENT OF MONTENEGRO INTENDS BY THE END OF
2008 TO INITIATE A BIDDING PROCEDURE FOR CONSTRUCTION OF
HPPs ON MORA A BASED ON A BOT MODEL
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