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Prelude

O

The need to base investment in the power sector on
a periodically updated master plan has been
identified as one of th&x strategidssues to be
addressed In the power sector.

Accordingly ,EEPCO updates the power system
expansion master plan periodically and defines the
short, mid and long term expansion needs.

The plan considers regional interconnection
Initiatives as well.
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Electrification status

No. of electrified towns are only 1800 from a tatdbbout 7000
rural towns/villages;

No. of customers are about 1,396,000. 40% of tiseoooers are In
the capital, Addis Ababa.
Access to electricity is about 22%;

Per-capita energy consumption is about 25kwh/y@a0Kwh/yr is
considered the average minimum level of consumpiarm capita
for reasonable quality of lije

Much of the population lives in relative povertydegnergy
iInsecurity;

Use of traditional fuels such as fire wood conémaggravating the
soll erosion and habitat destruction.

The government has launched a universal electacitgss program
(UEAP) to be implemented by EEPCO with the vievettance the
access to 50% within 5 years.



Electrification status ctd.

The annual new customers connection in the past was
limited to a maximum of 40000.

After undertaking a wide spread reform prograne, th
current annual new connection rate has grown to an
average of 350,000.

UEAP plans to electrify 1714 towns & Villages per
annum within the coming years.



Historical Pattern Generated Energy (GWh)
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Historical Pattern of Electricty sell {GWh)
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Historical Pattern of No. of Customers ( 000" )
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Historical Trend of Electrified Towns
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Historical Pattern-Transmission Lines (in Km)
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Historical Pattern-Distribution Lines (in Km)
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As depicted in the previous slides the electricadrgy demand
growth in recent years have been very significamd an

annual growth rate of 17% is expected at the drntdi® fiscal

year.

In some months of the past and this fiscal yearoavilp rate
closer to 22% have been registered.

If we look at the recent years (2002 to 2005), &éverage
annual energy demand growth witnessed is 13%.



The average demand growth figure for the periothfyear 1995 to 2001
reveals that historically this growth has beentiaito 5 to 6%. The most
notable factors that played a major role for thiaiament of such a
remarkable growths on recent years (2002-2007)are:

1. The recent good economic performance of the coastiyemonstrated in the
three consecutive years GDP growths of more than 10%

2. The aggressive expansion of EEPCo’s grid to tosahs and villages with the
prime objective of increasing the current low levkelectricity access.

3. The ongoing customer service reform which eiffety raised the number of
customers as a result of enhanced service provision

4. And policy improvements like the one made otighconnection fees. New
households were expected to pay 50-100 USD to comm&EPCO’s grid. A
recent market survey conducted by the corporatioB@®sample towns in four

administrative regions has substantiated the naggdn number of customers
and specific consumption.



o EEPCO normally bases its Generation/Transmissigraredon plan
on Load demand forecasts in a 25 years planningdrorThe plan
for the first 10 years Is detailed where as for imaining 15 years
just indicative.

@ Currently we have two official forecasts, namelg tModerate, which

presumes an annual average growth of 14% and thgefTaith a
rather higher growth of 17%.

¢ The fact that current year's growth is in the orddrthe target
scenario signals that the growth rate assumptiomisigated in the
Target scenario are more superior to those of thdemate scenario

growth assumptions.



Target and Moderate forecast

EEPCO'S Forecast 1. Analysis made on
historical sales and
GDP data for the
80000 period 1973 to 2007
20000 reveals that the
electricity demand has
60000 an elasticity of 2.15 to
changes in the overall
c.g-* 50000 GDP. If an economic
3 e Mod growth rate_ of 7-1'0%
5 40000 s Target can be achieved in the
o coming years, it could
30000 be translated to an
20000 electric energy
demand growth rate
10000 of about 17%(as
projected in the target
0 scenario) based on the
00<o above elasticity
(1/
estimate




In compliance with prescribed reliability and systeeserve
criteria, an updated schedule for implementationent
generating plants and transmission additions igjded, to
meet the projected demand.

The generation development plan consists mainhydfo
projects. Generation from Wind and Geothermalgrgulants
are foreseen to compliment the hydro.
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CAP Energy
No. Project MW GWH Investment M.Euro [unit cost of energy Euro cents/  Kwh*
1| TEKEZE | 300 960 250 3.16
2| GIGI 420 1680 400 2.62
3 | BELES 460 1860 500 2.43
4 | WIND 120 450 160 4.8
5 | GIBE llI 1870 6400 1445 2.86
6 | FAN 100 212 130 5.14
7 | HALLELE-WERABESSA 422 2233 470 2.65
8 | TEKEZE Il 450 1730 450 3.31
9 | GIBE IV 1900 7500 1900 3.25
10 | Genale 1l 258 1200 235 2.64
11 | Genale IV 256 1000 296 3.82
12 | Geba 1&ll 366 1788 384 2.84
13 | Karadobi 1600 8600 1548 2.96
14 | Boarder 1200 6000 1118 2.63
15 | Mendaya 2000 12100 1920 2.24

*

The unit energy cost refers to the cost at generation point calculated at 10% discount rate
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Transmission Systems Expansion Requirement

The existing transmission system is comprised abtal of 7,132 km of

transmission lines. About 2,194 km of which areha&t 230-kV level, 2,743
km are at the 132-kV level, and 1,537 km at th&k@Gand 399 km are at the
45-kV voltage level in the ICS system and the 2d$t.3 km in SCS

In connection with the master plan and through asgttant EEPCO has
conducted a study for the expansion of the trarsamsnetwork. The study
covers the Ethiopian main transmission and sulsitngsion voltage levels
and also interconnections with neighboring coustrie

The results of these studies showed that in omleope with the changes in
the power system ,EEPCO needs to install 304 k6bkY, 1844 km of 132
kV, 3486 km of 230 kV and 1210 km of 400KV linestoghe year 2015.

The study further indicated that transformers maadt 100 substations has to
be upgraded, voltage controlling reactors and atgracof about 1046 MVar
and 1100 MVar are also needed for proper operatidghe EEPCO’s future
system comprising the required new technology appé& for quality
international standard power supply needs.






Proposed Transmission Line Projects

From To Voltage Level km In Service Year Remark
Kombolcha Aksta 132 82 2008 | Committed
Tekeze Mekele 2x230 90 2008 | Committed
Mekele Alamata 230 141 2008 | Committed
Alamata Combolcha 230 121 2008 | Committed
Combolcha Cotebe 230 294 2008 | Committed
Cotebe Kality 230 20 2008 | Committed
Finchaa Ghedo 230 93.6 2008 | Planned
Ghedo Gefersa 230 134 2008 | Planned
Combolcha Samara 230 180 2008 | Committed
Samara Ditchato 230 63 2008 | Committed
Gonder I Shehidi 2x230 135 2008 | Committed
Gilgel Gibe Il Gilgel Gibe | 400 30 2008 | Planned
Gilgel Gibe Il Sabata Il 400 185 2008 | Planned
Sebeta Il Sebeta | 2x230 20 2008 | Planned
Gonder Humera 230 323 2008 | Planned
Beles Bahar Dar lll 2x400 65 2009 | Planned
Bahar Dar Il Debremarkos 400 200 2009 | Planned
D.Markos Sululta 400 230 2009 | Planned
Sululta Cotebe 2x230 22 2009 | Planned
Tekeze E/Selase 230 249 2009 | Planned
E/Selase Humera 230 285 2009 | Planned
Melka Wakena Ramo 230 287.5 2009 | Planned
Ramo Gode 230 325 2009 | Planned
Melkawakena Yadot 132 100 2009 | Planned




Proposed Transmission Line Projects Ctd.

Dire Dawa Dj. Border 230 201 2009 | Planned
Ramo Fik 132 250 2009 | Planned
Sawla KeyAfer 132 120 2009 | Planned
Hagere Mariam Mega 132 170 2009 | Planned
Addis Nort Tap Addis North 230 5 2009 | Reinforcement
Aksta Alem Ketema 132 100 2009 | Planned
Nekemte Gutin 132 67 2009 | Planned
Bedele Yayu Coal 230 48 2010 | Planned
Yayu Metu 230 42 2010 | Planned
Bedele Metu 230 90 2010 | Planned
Metu Gambela 230 150 2010 | Planned
Kaliti | Addis Center 132 14 2010 | Reinforcement
Cotebel Cotebell 132 10 2011 | Reinforcement
GGl W.Sodo 2x400 80 2011 | Planned
W.Sodo Kalityl 2x400 270 2011 | Planned
GGl GaGll 1x400 150 2011 | Planned
Kality | Kality North 132 3 2011 | Reinforcement
Kality | Bole Weregenu 132 19 2011 | Reinforcement
Halele Werabessa 230 30 2014 | Planned
Werabessa Werabessa Tap 2x230 5 2014 | Planned
Werabessa Ghedo 2x230 79 2014 | Planned
Yirgalem W.Sodo 132 60 2015 | Reinforcement
G.Gibe old Jimma 132 71 2015 | Reinforcement
Mesobo Mekele 132 25 2015 | Reinforcement
Kality | D.Zeit 132 30 2015 | Reinforcement
Chemoga Yeda 1 D.Markos 2x230 36 2015 | Planned
Chemoga Yeda 2 Chemoga Yeda 1 1x230 9 2015 | Planned
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L+

The development of regional infra-structure prgecf{power system
Interconnection projecty is important for most African countries as theg a
typically very small to generate tleczonomies of scal¢hat can be found in
larger markets.

In light of the present world energy crisis, intamoection of the regional
electric energy networks is the best alternativeligplace expensive thermal
generation in regional as well as international @omarkets.

In harmony with this belief Ethiopia has devisedteategy for accelerating
cross-border electricity trading with the neighbgricountries and further to
other nearby countries to spur regional econonoevtr through developments
of the untapped hydro resources for electricity.



o+

Benefits to be expected from developing region@rosonnections
and operating as a power pool, when considerirngduistrategic
links such as South African power pool (SAPP),tEAdscan
power pool( EAPP), North African power pool (NAP&d West
African power pool (WAPP) include:-

1.Strategic partnership among the parties, whidhhave
significant contribution for regional economic paoation and
stability.

2.Lower unit energy costs for the receiving sys({sjrfrom
displacement of more expensive and environmentanttly
thermal generation.

3.Complimentary operation of the power systems.



Regional InterconnectionCtd.

q Various power system interconnection activitiesenav
been Initiated with neighboring countries

s The Ethiopia-Sudan and Ethiopia-Djibouti
Interconnections study phases have been completed
and they are now at early construction phases.

After several high level negotiations, Ethiopia dehya
have launched a feasiblility study for the interaaston of
the two countries power systems.

s Beginning from November 2006, a study for the
iInterconnection of Ethiopia, Sudan and Egypt igel
undertaken through the Nile Basin Initiative.



+

EEPCO is a founding member of the East African Rdva®|
(EAPP).

So far Ethiopia is playing an active role in thisagegic regional link
sought between the power sectors by hosting theAfasan Power
Pool secretariat and the Eastern Nile Technicald®edjoffice of
the Nile basin initiative composed of 11 countries.

EEPCO has a steering and technical committee menalssrgned
for the follow up of the developments in the Niladh Initiative’s
regional power trade projects and the proposedBaksn Power

forum.
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Historical Trend of Electrified Towns & Villages




Average Electrification of Towns & Villages
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Five Years Plan of Electrification of Towns & Villages
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Average annual customer connection in 000
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Future plan of Customers Connection
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Future Total length ofLow and medium voltage distribution line in Km
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Electricity Access plan and actual in %
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