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51

54.

Insulators

1) The insulation levels of different devices,
equipment or structures shall be selected and
applied taking into account the over voltage
magnitudes in the network as well as the
properties of different protective means so that
the number of insulation failures and
operational outages are limited on an accept-
able economical level.

2) The selection under Sub-Article (1) of this
Article shall comply to the national standard or
where such standard is not available to the

- International Electro-Technical Commission
standards.

Fittings

String insulator fittings of ball eye and socket

couplings, yokeshackels, clamps, arcing horns,

vibration dalﬁpers and qrmor.rods shall be selected
according to their voltage in conformity with the
national standard or where such standard is not
available with the International Electro-Technical

Commission standards.

Line Transposition

The transposition of short lines shall be at inter-

mediate substations and that of long lines shall be

at suitable points along the line for voltage 132 kv
and above depending on circuit arrangements.

Designs of Towers

1) Towers shall be designed to withstand the
following loads which are assumed to occur
during the estimated life time of the line:

(a) wind loads, wéights of conductors, earth-
wires and insulator strings and conductor

tensions;

(b) theoverturning and torsianal movements
resulting from the breakdown of any one
of the conductors and earth-wires,

(c) loads to be caused by erection and main-

tenance works.

2) The conductor forces shall be calculated in all
assumed temperatures and wind velocities.

1) In determining the dimensions of a tower,
phase to phase, phase to body and ground
clearances, length of insulator ,strings and
maximum sag and shielding angle shall be

considered.
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56.

57.

58.

4) The designs of foundations shall be checked
for uplift and compression forces in each
tower footing arising from normal working,
_loading, and broken wire conditions with the
appropriate factor for safety.

5) The designs of towers shall, as may be
appropriate, consider future growth in the
-demand for power transmission.

Clearance between Line and unenergized Parts

The minimum distance between the unenergized.

earthed, and live parts of the line shall be deter-

mined in accordance with directives of the

Agency.

Clearance between Phases

The minimum spacing between the conductors or.

earth wires shall be determined by taking into

consideration sag of the conductor at maximum
temperature, length of the suspension insulator
string, and the standard set by the Agency.

Clearance from Terrain, Roads and Water Wa 3%

[) The height of conductors, at maximum tem-

' perature, above ground or water surface shall
be at least 5 meters plus the minimum distance
between live and unenergized parts.

2) The height of conductors from the road surface
shall be at least:

(a)
(b)

8 meters at maximum temperature; and
7 meters with conductor broken in the
neighboring span.

3)  In canals and other navigable water ways, the
height of conductors from the highest mast
shall, at the highest water level and at
maximum temperature, be at least 1.5 meters
plus the minimum distance between live and

.unenergized parts.
Clearance from Buildings and Structures

1) The horizontal distance from conductors to
any point of a building or structure shall, with
maximum wind, be at least 4.5 meters.

2) Ifthe requirement stated under Sub-Article (1)
of this Article cannot be fulfilled, the height of
the conductor from the building or structure
shall, at maximum temperature and with con-
ductor broken in the neighboring span, be at

least 5.5 meters.
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59.

60.

6l.

Clearance from Trees

1) The vertical and horizontal distance of con-
ductors from trees shall, at maximum tem-
perature and with maximum wind, be at least
.5 meters plus the minimum distance
between live and unenergized parts.

2) Inthecase of fruit trees the distance referred to
in Sub-Article (1) of this Article shall be 4
meters plus the minimum distance between
live and unenergized parts.

3)  The distances stated under Sub-Article (1)and
(2) of this Article shall be maintained in
accordance with the expected growth of trees.

Clearance trom Other Lines

1) In the case of parallel lines the horizontal
distance from the transmission line to the
conductors  of another transmission or
telecommunication line shall, with maximum
wind, be at.least 2.5 meters plus the minimum
distance between live and unenergized parts.

2) In the case of crossing lines the vertical
distance  between 'conductors shall, — at
maximum temperature and with conductors
broken in the neighboring span, be 1.5 meters
plus minimum distance between live and
unenergized parts.

3) Ifthe lines referred to in Sub-Article (2) of this
Article have different voltugé! the distance
shall be determined according to the higher

voltage.

Substations

1} Any substation design shall be carried out in

such a way as to ensure supply security,
extendability, maintainability capability of
being extended, and safety as well as
economical operations.

2)  Without limiting the generality of Sub-Article
(1) of this Article, .any substation shall be
designed with at least one low voltage feeder
and ‘a five year supply guarantee at the
anticipated load growth rate.

3) The selection of equipment shall be hased on
the national standard or where such standard is
not available on' the International Electro-
Technical Commission standards and shall
consider both current and future system
requirements and équipmcnl layout stand-
ardization adopted by the Agency.
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4)  Production of electrical components shall be com-
menced only afler the drawings have heen
approved by the Agency, and any subsequent
change on the drawings shall not be made without
Lthe approval of the Agency.

5)  Substation sites shall be selected with due regard Lo
minimizing and functional
requirements such as accessibility, expandabhility,
proximity to load centers,avoidance of pollution
and the social and cultural need of operators,

costs satisfying

CHAPTER THREE
Distribution

62. General Provisions for Distribution Iine Design

1) Distribution network design shall;
(a) consider provision for future expansion; and
(b) [ake into account the predm[ed load charac-
teristics of the area for the dufation of the
distribution license.
2) Distribution network shall be designed to otfer
economic benefits by reduung electrical losses,
. black out and operational and maintenance COsts.
3) Thelayoutdesign of a distribution network shall he
based on the master plan or where a master plan is
not available on the plan approved by the Agency.
4) The size of the distribution network components
' and type of their structure shall be in conformity
with the requirements of the national standard, or
where such standard is not available, with that of
the ‘International Electro-Technical ‘Comimission
standards.
63.  Transtormers
The functional and technical standards of transformers
to be used in a distribution network and type of their
structure shall be determined in accordance with
directives of the Agency.

64. Erection of Poles

1) Erection of poles shall conform with master plans
or where such master plans are not available with
plans approved by the Agency. )

2) The height and the span of electric poles shall be
determined in accordance wnth directives of the
Agency.

,65.: : Service mes

No service line or mppmg shall be taken off an
- overhead ling except at a pou'!: 01‘ support,

66.  Distribution System Conductors and Earth Wires

1) Distribution system conductors and earth wires
" shall be technically and econcmically feasible.

2) The cross section of conductors and earth wires
shall be selected in compliance with the national
standard, or where such standard ig not available,
with the International Electro-Technical Commie-
sion standards.
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67. . Clearances

The distance from medium-and low vo}tagc conductors
to buildings and structures, runways, rail roads, water
ways, lerrain, communication circuits, airial supply
cables and lightning protection wires, and as well as
clearance of conductors between phases and between
earthed and live parts shall be determined in accordance

with directives of the Agency.

68. Electricity Consumption

1) Components of electricity consumption meters
shall meet all requirements regarding melering
performance and efficiency set in the -national
standard or where such standard is not available in
the International Electro-Technical Commission
standards. ' :
Electricity’ consumpnon meters shall be cahhmled

acuordmg to the appropriate load :;t:mdarcls prior to
premises.

2)

their installations in customem

69.  Quality of Distribution Service
1) Qualityof distributionservice shall be meaxured on
the basis of the following parametm s as determined
by the subsequent Articles and directives of the
Agency: ) ; '
(a) wvoltage level;
(b) bdlance between phd.bl.,‘.
(c) avmdaru.e of dxbturbanw rapid  voltage
oscillation and harmonic dlslonion;
(d) non-interference in communication system;
(e) lower average interruption frequency;
(f) lower total interruption time; and
(g) billing service. - -

2) The licensee shall have the obligation to carry out;
gathering of information which is ncccs-sm'y to
-measure quality of service.

70. Vn!f‘zge chcl .

The voltage supphed by -the lu.enbee at the receiving
side in the various terminal of premises shall be:

garnhA% rfﬁ\-l:l’},'i‘?-!ﬂﬂ-’“d TG40 0T 1) in the case of primary distribution -at medium
”) any i m- l!ﬂ wad e ai TCAY T - vollage: : .

ALLGC W L9 AL CTLTA RS (a) 15000 volt plus or minus 10%; and
A)  enyAeo- GERLCUAT S 0T TCATT (b) 33000 volt plus or minus 10%;

ALELLYCC M EBY° AT COLT AN

in the case of distribution at low voltage;
(a) 220 volt plus or minus 5% and

Ty

y)  enyioe gEn UAT T 0 TEAEE ALy \ ey
MBI AN PR L WG (b) 380 volt plusror minus 5%.
a) eeyfar FEE AT S 0E TCATT | 71 Frequency and Power Factor

ALY LY AT LT

A BENRTAS Jioe 4helC

1)~ The -system frequency shal] be 50 hertz plus or

minus 1 %.
2) ~The power factor of machinery ‘and “equipment

erocadl REN-RIA, - s 0g TeAT
ALy C PGS AN LA ©
ChONTENT BN AT mE9T ARTERONTE

gay mdbam- LANGET pera it CTRT TS aov
ALP I OC GNP NLE G T SANTYS =

installed by customers who use electricity for
commercial or industrial purposes shall not be less

than 0.9.
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fEe QAT amama)my 72, Balance between Phases
B ChANTSN ey rds N0ALP S el 1) In facilities of the licensee the load must be
PCET D (1CENELE oolidad iy B1VTEP s distributed among the phases.
G PATE 41 BT DA &l 42T (LSRRG N 2) The ratio of the load in one phase shall not exceed
TEATT (AL @0NAT ALFCNAYY = by more than 10% of the load in any other phase.
Eit NAPD WANLE hTIROT e f‘; V"fﬁ”‘-"l’ . | .
G N NRED T ol ANNAES AR ; e licensee shall issue clear and correct invoices
: . o or electricity Consumpnon based on actual
e Chillan ) P inhEp T L0 readings.
P LA hANCT = 2) The following information shall be provided to
g ORSULOT AL CoL AT ao LB ALTINTT customers on the invoice;
an AR A w- (a) the collection place;
U)  Pevndp (b) places and . schedule of attention to
a) RO OO0 0 Ll ., CUSIOREES:
B) CRIANT Rl PdE ChED wRee (c) phone numbers to receive lack of service
P E e an AT GGl oodNe _ compi‘dlnts anfi‘rcports of accidents or any
PAAR drE T ¢ other irregularities.
. . 74. Supply Reinstatement
@i PAPCOD haaIald Qaeedma In the case of disconnection on the ground of default in
DAL G INGE NI EA PNTET RRCOT 09047 payment, the licensee shall reinstate the supply of
ChASITAN APCOT AT L30T - $G BTG electricity within 24 hours after the customer had
e LACNTY i d R N4Aer NET A% LIL . effected payment for owed invoices plus the
- e O e AANT . corresponding overcharges.
BEe AALINTET P o enen 75.  Customer’s Complaint Book .
(¢ G OAdFE 07IAm®. AIAGAT hAGRIIA 1) Every customer’s compiamt for any deﬁcwncy in
WY NRIAGDNE G (LN SISty the s.er\uce rendered or in any _ofns features.sh..lll be
PN e DRI ?014,["(“\:‘ T NeIATA received and re.cordfad by the licensee, Lak’mg note
of the correlative number and customer’s name,
Pt eI PP A e-Am) PO R7CS date and hour at which the complaint is received
Y s o @- ¢LNNTT T 0T W9 el and its feason.
auae )l R AN 2) For the purpose of recording complaints under
g ALT S NILY WTPE 700 ATPa(g) eowed Sub-Article (1) of this Article, the licensee shall
ACLLLE €l 9P €ULeINTA CRTNET keep customers’ complaints book at each of its
Pt a4l (€1 RIATAT MLLPT commercial attention center.
@Y w0l PART SIX
naa nesner MISCELLANEQUS PROVISIONS
AR AL LT Le 76. Certificate of Professional Competence
@i Do NP @015, eRane P l) Any application for the grant of certificate of

b thalrlen e RSyl gaof L
@y 0ee CYPANCG LA AT AR BT LO:
gy @ter iy ¢oLhr kAT a2 fH RANT
U)  ChoeAWET CUPG Rl
A)  A@@AWE PrTm 50148 ATAT @89
eYhneC wed haw- BUTR

) hePAWE LG AYCL NAD: LU

o) RETAW PALAI A AAe Nerans P £Olm
ATy AT e LGP

g WA NILY AFPR T00 RIPR(B) avwld
CPLNATY oo B9 hald. (A Char ANETD
gove¢ LG AYTE Aem19U9eS P9Panc
WY £.LE APDAT WTRNEALY ) CR DG
LN Lol AL STAA =

i bR heraNE ool NEe hhda
(KA NG P51 e Cooeg P DYLD1R

Yenne wid LAmPas
i+ Qo@D UL RN @4d T $OLm
PP NEE WILTLNAD SUETA

professional competence for electrical contractors
" shall be addressed.to the Agency and shall contain

the following:

(a) identity and address of the applicant;

(b) degree, diploma or certificate acquired, if
any, -’ E

(c) work experience, if any;

(d) any other information the Agency may
determine by directives.:

2) The Agency may, following. verlﬁcauon of all

information - submitted in connection with the -
application under Sub-Article(1) of this Article,
give a written and performance test, as may be
appropriate, to evaluate the professional com- -
petence of the applicant and to determine the grade
of the certificate. =

3) The Agency shall, upon payment by the applicant
of the prescribed fees, issue certificate of profes-
sional competence within 30 days.

.. 4) Fees to be paid for the issuance of certificate of

pro'ressmna] competence shall be as follows:
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(a) for grade one ;
(b) for grade two
b (e oforgradeithree. ¢
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5) The Ministry _may issue -Jetailed directives
regarding examinations and,_ grading of cer-
‘tificatés of competence réferred to° under Sub-
Article (2)'0f this Atticle, i - nos

F

- Powerto I_gwfe":fo.'éc:‘tiVes:":-(‘-f
““Without prejudice to the powéts given to'thé Agency
under the appropriate provisiofis of these Regulations, -
the Ministry shall have the:power to issue directives
necessary for the proper - implementatjon -of these
Regulations. ‘
Transitory Provisions , e g i, o
) Any person:engaged in tﬁé’_—t}péf@itioﬁs of elec_tf_ic
POwer generation, transmission or: distribution
business Prior 10 the ‘coming into force of these
fégu'latio'zis shall, w hin the period to be specified
by the Agency, obtain a license to be issued in -
accordance with ‘th_és‘c-.R&:guIa;iqn__s;—” i o
2) Any person engaged in- the operations of electric
power generaton, transmission or Jdistribution
activity for non commercial purposes prior to the
coming into force of thege Regulations shal,
within the period. to be specitied by the Agency,
fulfill the requirements of Article 10(2) of ‘the
-+ . Proclamation. - :
3)  Any electrical contractor’s certificate. of profes-
sional competence issued by the former Ethiopian
‘Electric Light and Power Authority prior to the
coming into force of the Proclamation shall remain
valid until replaced by a certificate of professional
competence issued pursuant to these Regulations
within a period to be Specitied by he Agency.

Effective Date

These Regulations shal] enter into for{:e'on the date of
their publication in the Federa] Negarit Gazeta,

Done at Addis Ababa this 20" day of May, 1999,

MELES ZENAWT.
' PRIME MINISTER' -
OF THE FEDERAL DEMOCRATIC REPUBLIC OF

ETHIOPIA
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Council of Ministers Regulations No. 18/1997
REGULATIONSTO PROVIDE FOR THE !
ESTABLISHMENT OF THE ETHIOPIAN

ELELCTRIC POWER CORPORATION

. These regulations are issued by the Council of Ministers

pursuant to Article 5 of the Definition of Powers and Duties
of the Executive Organs of the Federal Democratic
Republic of Ethiopia Proclamation No. 4/1995 and Article
47(1) (a) of the public Enterprises Proclamation No. 25/
1992,

. Short Title

" "These Regualfions may be cited as the “Ethiopian
Electric Power Cdrporation Establishment Regulations
No. 18/1997”

2. Establi shmem :

1. Thereis hereby estabhbhed the Ethloph.n Electric
Power Corporanon (heremafler the “Corporation™)
as a public enterprise.

2. The Corporation shall be govemcd by the Public
Enterprises Proclamation No. 25/1992.

3. Supervising Authority

a

A body'tq be designated by the Government shall be the
Supervising Authority of the Corporation.

LR T2 Re }1 0 IR R LR T (W
Negarit G.P.O.Box 80,001
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3 Head Office

- TheVCorporation shall have its Head Office in Addis Ababa
. and may have branch offices elsewhere, as may be necessary.

; :Purpose

The purpose of the Corporation is to engage in the business of
producing, transmitting, distributing and selling electrical
energy (in accordance with economic and social development
policies and priorities of the Government) and to carry on any
other related activities that would enable il achieve its
purpose.

Capital

" The authorized capital of the Corporation is 6.1 Billion Birr

of which 2.67 Billion Birr is paid up in cash and kind.
Liability

The Corporation shall not be liable beyond its total assets,
Duration

The Corporation is established for an indefinite duration.

Transfer of Rights and Obligations

The rights and obligations of the Ethiopian Electric Light and
Power Authority established under General Notice No. 213/

*1956 are hereby transferred to the Corporation.

10. Effective Date

Done at Addis Ababa, this 7" day of July 1997.

MELES ZENAWI
PRIME MINISTER OF THE FEDERAL
DEMOCRATIC REPUBLIC OF ETHIOPIA

i
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Table-1. Generation Resources-Committed and Candidate

CAP Energy Energy Unit cost of Unit cost of
No. Project MW | GWH(Average) |GWH(Firm)| energy(Firm) | energy(average)
Projects under construction(1 to 5)
1 [TEKEZE I 300 1043 960 4.60 4.16
2 IGIGII 420 1903 1504 3.40 2.69
3 IBELES 460 2142 1855 3.33 2.85
4 |GIBE IIT 1870 6400 5468 4.04 3.16
5 [FAN 100 223 220 6.57 6.57
Short listed projects (6 to 17)
Halele-
6 |Werabessa 422 2245 1800 3.60 2.43
7 |Chemoga-yeda | 281 1415 1391 3.72 3.06
8 |Geba I&II 366 1788 3.1l
9 |Genale III 258 1200 3.40
10 [WIND 120 450 5.8
11 Barol+II+Gengi| 900 2245 2.50
12 [Mendaya 2000] 12100 3:30
13 [GIBE 1V 1470 5017 3.77
14 [Karadobi 1600 8600 3.59
15 |[Boarder 1200 6000 3.83
16 |GIBE V 662 1937 4.37
Other projects

17 |Genale IV 256 1000 4.93
18 [Gojeb 150 320 7.44
19 [TEKEZE II 450 1730 3.31
20 (Aleltu west 265 1050 7.56
21 |Aleltu East 186 800 7.74
22 |Aluto** >3()

23 [Tendaho** >5

*The unit energy cost refers to the cost at generation point calculated at 10%
** The actual capacity will be determined after the feasibility study.

discount rate.




Table 4. Revised Generation Expansion Plan

Load Forecast Scenario — Target with export demand to Sudan,

Kenya and Djibouti

Year Plant Addition Unit No. x MW System Dependable Capital Cost
= i i w
[(,)i::e Capacity Chnstlly (W) Generation Transmission
' MUSD MUSD
MID-TERM PLAN
2008 Existing +Tekeze (One | 1x 75 808
Unit)
2009 Gilgel Gibe I1 4 x105
+Tekeze(Three Unit) + | 3 X 75
1798 451.3 51
Beles 4x115 468.7 117.0%*
2010 Neshe 2X475 1973 168.2
2011 Gibelll (Phase 1) 5x180 1704.2 143.6
Wind 36 2904 250.0
2012 Gibelll(Phase 1) 5x180 -
Chemoga Yeda I 2x59 i
ChemogaYeda II 2x 81 403.0 8.45
+**Aluto Langano 30
2013 Halele+ 2x48 245
Werabesa + 4x81.5 4760 507.0
Geba I + **Tendaho 3X715 377.0 12.1
2014 Genale Dawa 111 3 X 86 304.0 60.9
Geba I 2X78.5 52656 157.8
2015 Gibe IV 8X 184 6736 2214.0 48.8%
2018 Mendaya 8 X 250 8736 2640.0 182.2
Total (2009-2018) 8736 8873
LONG TERM INDICATIVE PLAN
2019 Gibe V 12 X 55 9398
2022 Karadobi 3 X 200 10998 )0 180.0
2023 16.8
Genale Dawa VI(GD6) + 256 11404
Gojch 3 X 50
2024 Jaro | 2 X 100 50
12104
Baroll 3IX 170
2025 17.8
Border 8 X 150 13304 16
2026 Gengi - 2 X 105
IXNO63 i
\leltu East stagel + L3058 61 [
Alelin West+Tekezel 3 X 85 l
2030

Reinforcement Cost is not included ** Investment Cost will be included when the feasibility Studies are completed.
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