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PROJECT PERFORMANCE AUDIT BASIC DATA SHEET

Ethiopia:

Finchaa Hydroelectric Project (Loan 596-ET)

Amounts (in US$ mln.) as of December 31,,1975

1/ Excluding interest during construction.
2/ See footnote to para. 4.1 of the report.

Outstanding
Original Disbursed Cancelled Repaid (Excl. undisb,)
Loan 596-ET 23.100 23.097 0.003 1.160 21,937
Project Data
Original
Plan Revisions Actual
Conception in Bank - 10/68
Board approval 5/69 5/06/69
Loan agreement 5/69 5/09/69
Effectiveness ~ 8/08/69 8/08/69
Physical Completion 12/72 9/73
% of original project actually
completed by date shown 85% 100%
Loan Closing 12/31/73 6/30/74 12/31/74 6/30/75 11/75
Total Costsi/ US$30.3 US$37.4
Inc. Fin. Rate of Return 15.522/ 13%
Mission Data
Month No. of No. of Date of
Year Days Persons Manweeks Report
Identification 10/68 - - - -
Appraisal 11/68 15 2 4 2/7 4/10/69
Subtotal 15 2 4 277
Supervision 1 5/69 6 1 6/7 6/26/69
1I 11/69 10 1 1 3/7 12/19/69
11T 7/70 10 1 1 3/7 8/04/70
v 5/71 10 2 2 6/7 8/26/71
v 11/71 3 1 3/7 12/27/71
Vi 4/72 8 2 2 2/7 6/07/72
VII 11/72 8 2 2 2/7 1/05/73
VIII 5/73 7 2 2 6/08/73
IX 1/74 9 2 2 417 2/12/74
X 8/74 3 2 6/7 9/19/74
XI 12/74 7 2 2 2/12/75
XI1 7/75 S5 3 2 1/7 7/23/75
Subtotal 86 21 1/7



PROJECT PERFORMANCE AUDIT MEMORANDUM

ETHIOPIA: FINCHAA HYDROELECTRIC PROJECT (LOANW 596-ET)

1, This memocrandum is on an audit of achievements under the Finchaa
Hydroelectric Project, for which Lean 596-ET of May 1969 to the Ethiopian
Electric Light and Power Authority (EELPA), of US$23.1 million was closed

in November 1975. It is based on the corresponding Project Completion

Report (PCR) herewith attached as prepared by the Fastern Africa Reglonal
Office, on Bank files and on discussions with Bank staff who had participated
in the appraisal and supervision of the project.

2. EELPA was established by Imperial Charter in 1955 as a statutory
corporation of the Ethiopian Government, the sole owner. The Bank has been
associated with EELPA since 1964 with the first Loan (375-ET)1/ of

US$23.5 million. 1In 1969, the Bank made this second Loan (596-ET) of

US$23.1 million, to cover the foreign exchange cost of the "Finchaa" station with
three 33.3 MW hydroelectric generators and an associated 220 KV transmission line,
plus graduate technical training abroad for some EELPa staff. By 1974,

EELPA generated about 66% of the electricity sold in Ethiopia, predominantly
hydroelectrically; and since February 1975, when the various small regional
companies were taken over, has been responsible for public electricity

supplies throughout Ethiopia, with the exception of a few industries which

own and operate thermal plants for their own needs,

3. In June 1966 a loan had been approved by the United States Agency
for International Development (USAID) to finance the foreign exchange cost of
the project. However, when bids for civil works were received from US
contractors, EELPA and their consultant (Harza Engineering Company of Chicago)
responsible for feasibility report, project design and evaluation of bids,
considered them to be high. In October 1968, therefore, the Ethiopian Govern-
ment and EELPA sought Bank financing to obtain the lower costs expected by
international competitive bidding. With the full concurrence cf USAID, a

Bank mission appraised the project in November 1968. To avoid disruption
during changeover, USAID financed US$40C,000 (on top of the US$700,000 already
disbursed) for engineering consultanits, through the period of bid document
preparation/evaluation tc Bank loan effectiveness.

4, The project (built mostly as planned) had a delay of about eight
months and a cost overrun of about 7%. The hydro station, which accounted

for about 80% of expected and 85% cof actual projiect cost, took about eight
months longer than expected to complete and cost about 147 more than estimated,
the main reasons being the increased length of the access road tunnel to avoid
landslides, and stronger support structure being needed for both the access
road tunnel and the water tunnel, The transmission line, which accounted

for about 20% of expected and 15% of actual project cost was commissioned
about seven months behind schedule, mainly due to delivery problems with
materials and understaffing by the contractor, and cost about 26% less than
estimated., The Bank had debated during appraisal appropriate sizes for

1/ See IBRD Report No. Z~17/3, of March 24, 1972, Operations Evaluation Report:
Electric Power, Case Study: EELPA, Ethiopia.



contingency allowances and had decided that 10% for equipment and 157 for civil
works were commensurate with the degree of confidence of the consultants and
the quality of the studies made prior to appraisal. It would have needed a 39%
(Eth $14.8 million) contingency allowance for civil works to have covered the
actual cost in retrospect.

5. The EELPA states that the maps given to Haerza (along with

their terms of reference) were, at the time, marked as insufficient

for final engineering design. Since the maps were not checked, this résultea
in the reservoir being shallower than designed, although the effect is somewhat
mitigated by the (then) unforeseen drain~cff from the nearby Chomen Swamp,

and the spillway height will need to be increased to get full output from the
hydro station. This, however, is not an expensive change. Operating problems
have developed, mainly in respect to Vsettlement" of the penstock and the
presence of harmful organic matter in the cooling water system. Harza is

still hopeful that the solution to both these problems will not prove costly.
EELPA has not been entirely satisfied with Harza's services, and considers
many problems with contractors could have been avoided with better consultant/
contractor communicaticn and better consultant follow-up action. The fact

that geological conditions were not as the consultants believed them to be

was indeed the main factor in the relatively small cost overrums im both the
civil works and the hydro station as a whole. Also, in retrospect, it is clear
that the maps thus supplied by the Government should have been spot-checked.
The consultants’ supervision during construction, particularly of the drainage
along the penstock and follow-up action to deal with problems, also seems to
have been less effective and slower than could have been expected.

6, EELPA's financial performance was satisfactory during 1969-74.
Financial covenants were adhered to, except for 1974 when the return fell below
the required 7% due te addition of Finchaa's assets and the decrease in sales
not being fully compensated by the 1972 tariff increase, OCther financial
indicators were close to their projected levels during this period. Sales of
energy increased on average by 7.3% annually, compared to the 15,5% projected
at appraisal, due to events unforeseceable at appraisal; e.g., fall in coffee
prices, the o0il crisis, droughts and civil disturbances. The average gross
revenue per KWh sold was close to forecast until it rose in 1972 due to

EELPA receiving a tariff increase, partly offset by higher than projected
operating and fuel costs. EELPA was granted tax relief benefits unforeseen

at the appraisal, which pushed actual mnet operating incomes above estimates

in 1972/73. These tax cuts were later withdrawn and then reinstated; without
them, and if the load growth continues well below the appraisal estimate,

then the covenanted 7% return for 1975 will not have been met without a further
tariff increase or similar action.

7. During 1970-74 EELPA's construction expenditure was about 12% less
than envisaged, and the company financed about 37% of its investment by cash
generation compared with the 43.57 expected. The construction program for

the distribution systems and self-contained undertakings proved overoptimistic
with respect to the ability of EELPA to carry them out and the resulting
savings in investment costs more than offset the 7% cost overrun on the project.
In this sense, the construction program for the expansion of the distribution
systems and the self-contained undertakings was overdimensiomed at the time

of the appraisal.



8. At appraisal the project was the least-cecst solution to meeting

Ethiopia's increasing demand for electri:ity The incremental fipancial return

on investment was estimated to be 15,5%%/ with zn investment cost {including
terest during construction)
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10. To sum up, the lower increase in sales than envisaged at the time

of appraisal resulted in the project being commissioned about six years too
soon. This state of affairs, however, was unavoidable. Despite its premature
commissioning, -  the project is still economic, It is the least-cost solution
for meeting growth in electricity demand, as compared with other types of
generating plants, and is expected to make a financial refurn on the incre~
mental investment of about 13%, compared to 15.5% at the time of appraisal.



Attachment

FINAL COMPLETION REPORT

ETHIOPTA

LOAN NO. 596-ET

FINCHAA HYDROELECTRIC PROJECTZL/

1. Borrower - Ethiopian Electric Light & Power
Authority
2, Guarantor —~ Empire of Ethiopia

3. Amount of Loan

US$Z3.1 millioen

4, Date Loan Signed

May 9, 1969

5. Effective Date August 8, 1969

6. Closing Date December 31, 1973, postponed to June 30, 1974,

and subsequently to July 31, 1975.

7. Period of Grace - 5 years

8. Term of Loan - 25 years

9. Interest Rate - 6-1/2%

10. Commitment- Charge - 3/4 of 1%

11. Fiscal Year — Ends July 7, (September 10 until 1973).
12. Exchange Rate - Us$1l = Eth $2.07

13. Appraisal Report No. & Date - PU - 9a April 10, 1969

14. Amortization — Payments will be made through semi-annual

instalments beginning Juae 15, 1974 and
ending June 15, 1994.

15. Joint Financing - There was no joint fiuancing of project
but US aid financed the feasibility study
and preparation of specifications and
bidding documents before the Bank came into
the picture.

1/ Revised on February 25, 1976, to incorporate comments from the Borrower.
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16. Project Description (Original)

The Project comprises the construction ¢f the 100-MW Finchaa
hydroelectric power station together with the assoclated 220-%V trans-
mission line and terminal substation near Addis Ababa. The principal
features of the Project are described bslow:

(a) Civil Works

i. A lo - earth filled dam with g height of about 20 meters
and a length of about 340 meters, creating a2 lsrge storage
regervolr with a useful volume of 650 million cubic meters
and an annual average production of 532 million kWh at 60%
plant factor:

ii. A 3 meter diameter pressure tunnel 4,200 meteis long

leading to a pressure shaft and an inclined surface penstock |
1,450 meters long: '

iii. A power stationm building with associated works on the
ficor »f the canyon and an access road {partly in tunnel)
from the dam site at the top of the escarpment to the
power station, approximately 7 km in length.

{(b) Mechanical & Electrical

i. Three 33.3-MW generators with Pelton type turocines
operating at & head of 590 meters together with all
other ancillary electrical and mechanical equipment;

ii. A 220-kV single circuit transmission line 215 km in
length erected on steel towers with a terminal sub-
statirn of 105 MVA capacity at the Addis Ababa end of
the line.

17. Project Description (Actual)

The Project was carried out broadly in accordance with the
original project description, the only variations of substance being an
increase of about 400 meters in the length of the access ro:d tunnel and
the construction of a horizontal access tunnel to the valve chamber
in place of a vertical access as originally designed. The latter change
resulted in no extra cost but the increase in the length of the road
tunnel because of the possibility of landslides, contribuctecd substantially
to the cost overrun »nn this aspect of the main contract.

18. Objective and Justification cf the Project

At the time the project was planned it was interded to provide the
additional generating .apacity which was forecast would be required by 1972/73,
and the Finchaa project represented the most economic form in which this ad-
ditional generating capacity could be provided. This objective was achieved
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although the first two generators which went into commercial operation in
December 1972/January 1973, were some seven months behind schedule. How-
ever, load growth has been significantly lower than forecast due principally
to a slowdown in the economy during 196%9/70; a postponement of some major
industrial developments during the early 1970s, specifically the proposed
artificial fiber plant and a caustic soda plant (both 40 million kWh annually),
a cement plant (25 million kWh amnually), and latterly the poiitical disturb-
ances in the country. Amnex ! shows the actual sales of kWh in the different
consumer categories compared with the forecast made at the time of the
appraisal and Annex 2 details actual and forecast technical statistics rela-
tive to the interconnected system. Annex 1 demonstrates that the actual

sales of kWh have been consistently under the appraisal estimate and by 1974
were some 467 less than the estimate for that year. As events have transpired,
purely on the basis of productive capacity in an average dry year, Annex 2
demonstrates that Finchaa was brought intc service some five to six years
earlier than necessary. It was, in one respect, fortunate as the most serious
drought in many years was experienced during 1973 and it was not possible to
obtain the full output from the Koka and Awash power stations as this would
have involved drawing the water in the Koka reservoir below the top of the
intake. Extensive and prolonged load shedding would have been necessary

had not Finchaa been available. This is evidenced by the fact that

Finchaa produced 83 million kWh during the vear ending September 10, 1973.

EELPA, through Government channels, originally applied to USAID for
assistance in financing the Finchaa Project and counsultants (Harza Engineering
Company of Chicago) were engaged to carry out feasibility studies. These
studies were followed by engineering design and preparation of bidding
documents and bids (confined to American firms) were subsequently invited.
The bids received were found to be seriously in excess of the engineers’
estimates and EELPA, deciding that international competitive bidding might
result in substantial savings, approached the Bank during the later part
of 1968. Therefore, the Bank did to some extent pick up a project
whicih had already cquired a large degree of momentum. Bids received under
international competitive bidding were some USS$Z million lower than the
engineers revised estimates, which had been updated following the high
American bids and were in some instances little more than 50% of the prices
submitted by the American firms. The resultant savings enabled the remedial
works on the Awash project (Loan No. 375-ET) and the feasibility Stuﬁies for
the next major development to be financed from the loan.

19. Construction Schedule and Problems Encountered

The main civil works contractor was Impresit of Iraly; turbines
were supplied by Be”l of Switzerland, generators by NEEB of Norway and the
construction of t' e transmission line was carried out by Energoinvest of
Yugoslavia. All the main contractors with the exception of Energoinvest
performed well although a number of critical factors contributed to the delay
of some seven months beyond the original scheduled date in commissioning the
first unit. The more important of these are described below:

(a) the poor rock formation which was encountered when excavating
the road tunnel was more extensive than envisaged and required
the installation of arch supports and gummniting throughout the
entire length of the tunmel; ‘



AO"’{'

(b) similar trouble with the power tunnel which necessitated
many steei sSupports;

(c¢) delivery of the penstock valve was delaved due tc the
failure to pais the leakage test at the factory;

(d) collapse of a section of the peastock steel lining due to external
water pressure. The affected portion had to be cut out and replaced
with new steel plates, A drainage tunnel snd drain welis.also had to
be constructed to relieve the affected porticn of the penstock from

external water pressure;
(e} 1late delivery of somé é®sential materials and equipment;

(£) slow progress on the transmission line due to bad program-
ming and inefficient management by the contractor;

(8) No. 1 generatoyr evection pericd longer than scheduled combined with

damage to Nc. 2 generator during tramsportation; and
{(h) delay in design of the switchgear due to lack of etfactive

communicaticn between the consultant and the coniractor.

The transmission line contract was so far behind schedule z% one point
that serious consideration was given to the possibility of splitting the
construction between two contractors. However, with overzll completion
slipping some six morths or more behind schedule at that time due to the
miscellany of other tzctors described above, it was decided to stay with
Energoinvest and substantial completion was finally effected by August/
September 1972, some seven months behind schedule. This however was still
too late for commissioning tests on the No. 1 unit, for which purpose a
water rhecstat (toc provide the required test load) had to be purchased.
Liquidated damages on this contract amounting to Eth $242,000 were agreed
by Energoinvest and were deducted from final payments.

As stated above, two of the three generating units went into
commercial operation in December 1972/January 1973; the third generating
unit, which was damaged during tramsit and had to await replacement windings
and manufacturer’s inspection before commencement of erection, finally went
intc commercial operation in September 1973. The manufacturer (NEEB of
Norway) has agreed to extend the guarantee on this unit from the one year
covered by the contract o three years after acceptance.

At the time of the preliminary Completion Inspection {(January 1974)
there were a number of minor outstanding matters still requiring attention
by the manufacturers and contractors. These are described below:

(1) Two lightning arrestors were damaged during transit and
replacements were still awaited. EELPA obrained maximum
damages (Eth $150,000) from the manufactrurer {(Mitsubishi)
for the resultant delay in commissioning the third trans-~
forme-. This is now commissioned.

(1i} The standby diesel generator at the power stfation which was
supplied by the main contractor (Impresi:) was rejected for
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non—compliance with specifications. TImpresit acknowledged
responsibility for replacing this with a new unit which
was reported to be ready for shipment and écheduled to

be installed during the latter part of 1975.

{(i11) A damaged current transformer which was returned to the
manufacturer {(Brown Boveri) for repairs. Now reinstalled.

(iv) Minor jutstanding items on the monitoring equipment, all of
which have now been rectifiled.

(v) The main penstock valve was unstable under high load con-
ditions and at the time of the inspection the avtomatic
trip was not functioming. This matter was under iaves-
tigation and the manufacturer, Bell of Switzeriund, has now
replaced the overvelocity trip transmitter, which has solved
the problem.

(vi) Generatcr bearing oil leakage on Unit No. 3, which was
suspe( tea could be a probiem with all three units., The
manufacturer's (NEEB of Norway) engineer subsequently
carried out modifications to deal with this problem.

Retention monies were withheld pending completion of these ocut-
standing works and because of this it was necessary to postponce the closing
date to June 30, 1974, (previously December 31, 1973). Delays in completion
proved longer than originally anticipated and a further pestponement to
June 30, 1975 was necessary. All replacements had been made other than the
standby diesel station set, and remedial works were completed at the time
of the final Completion Inspection (July 1975). The loan was fully dis-
bursed by November 1975. Despite repeated actions to expedite, delilvery of
the diesel generatin; unit has been delayed for reasons which cannot be ex-
plained by EELPA. However, they have been assured by Impresit that this

was ready for shipment and should be delivered and installed till the end of 1975.
EELPA are paying for this unit.

Two major problems arcse after the penstock was fllled and the power
station commissioned. One, which seemed at first to be serious, is a slight
penstock settlement between anchor points 1 and 2, just above the power station,
evidence of which was first noticed by the Resident Fngineer at the beginning
of the 1973 rainy season, This was reported to the consultants (Harza Engineering
Company) who iInvestigated the position. Concurrently EELPA asked Acres of Canada,
who were at that time :arrying out the feasibility study for the next major hydro-
electric project, to conduct an independent Investigation and report their findings.

Acres’ report, which was published in December 1973, confirmed that
concern over the magnitude of deflections in the penstock seemed to be well
justified. Although ar absclute determination of stress levels was not pos-
sible, the report indicated the high probability that stresses were greater than
shou’d be accepted over the long term 1life of the penstock.
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In Acres' opinion the penstock was not in serious danger in the
short term sc long as an extended program of regular surveillance is main-
tained. The report set out geotechnical fieid measurement and field moni-
toring programs which it recommended should be started as scor as possible
and it further recommended that planning and engineering for permanent
remedial works, with contingency plans if a worsening of the position is
observed, should be put in hand without delay.

Harza's initial report, which was subsequently received, confirmed
Acres' opinion that the penstock is not in sericus danger in the short term,
but since the movemert in the overburden will continue and will tend to
aggravate the position, it advised stabilizatlon of the penstock at the
earliest possible date. The report recommended that this could best be
accompiished by placing it on a support system of concrete slabs and concrete
cradles in lieu of the earth embankment.

Following a more detalled investigation, Harza has now decided
that the stresges in the pensteck caused by the deformations are not nearly
as heavy as was first suspected and are well within the factor of safety.
The cause of the trouble is seepage, during the raipy seascon, of water into
the overburden on which the pipe 1s laid and whilst there must be continued
concern with future novement, the first logical step is to veconstiruct the
drainage along the penstock to ensure water is taken away from the founda-
tion material. Work on this phase has been already done and will be followed
by the installation of a simple system to monitor future movement of the
penstock.

Hopefully, the above remedial measures will solve tpe problem but,
if not, Harza's first proposal which is described above will have to be re-
considered.

The second problem is the existence of organic matter in the lake
water which is being cdeposited on the internal surfaces of the cooling water
system and is likely to give rise to restricted flows in due course. Other
features likely to be affected are the pipework to the flowmeters, power
station water supply pumps, gauges and strainers, village watevr supply pumps
and filters and the penstock valve chamber air valves.

The phenomenon, which has appeared since the lake was formed on
completion of the dam, is assumed to be caused by deposits from the islands
of grass which break loose from the swamp and float dowm to the lake to
gather at the boom behind the dam. It became apparent in Noveaber and
December of 1973 that deposits of some unidentified black substance in the
penstock and the generator cooling svstem had become a signifizant operating
problem, particularly hecause it was blocking water passages in the cooclers.
Analysis of water and sludge samples showed that the water contains a small
amount of manganese while the sliudge contains significant quantities. The
presence of manganese crenothrix bacteria is also suspected because of the
significant results obtained with chlorine treatment in restoring the fiow
rate through the coolers, but this cannot be confirmed withour on site analysis.



Little real progress has been made to date with this problem; it
has been -suggested that monthly treatment of the coolers with hypochlorite
should restore "flow through' to its normal level, but nothing is yet known
of the possible corrosive action of the water on the coolers and nothing is
known of other properties. Investigations are still being carried out in
cooperation with the consultants (Harza) and it is essential that we maintain
close contact with EELPA in connection with both this and the penstock problem
to ensure that the appropriate recommendations and course of actions advised
by the consultants to covercome these problems are acted upon.

A third prollem arose because of the difference between the level
of the tailrace and the old river bed which caused an increase in the water
level in this area daring the rainy season, sufficient to flood the turbine
room floor every year. To overcome this problem, the tailrace yas excavated
300 m downstream to a new junction with the riverbed and it is hoped this
will give sufficient additional fall to eliminate the danger oY flooding.

20. Cost of Project

Details of the original allocation of proceeds and the allocation
of expenditures as finally disbursed are shown in Annex 3 and the original
estimate of costs compared with the final breakdown of costs are shown in
Annex 4.

Tendered vrices for major contracts were substantially under the
original estimates and a reassessment of costs in August 1970 showed a net
saving in foreign costs of just over US$2.1 million. For this reason it
was agreed to transfer US$0.4 million (later increased to US$0.52 million)
to other works i.e, to cover the foreign cost increase in the Awash project
and also to charge to 596-ET, the foreign cost of the feasitility study for
the next generation project (US$0.475 million). The remajining savings in

foreign costs were all absorbed in due course, principally hecause of in-
creased costs of civil works and currency revaluations.

Consultant~ uffshore costs are lower than originally estimated
because of a contiuing commitment under a USAID Loan Agreement until the
Bank Loan became effective.

A comparison of final costs with original costs is difficult be-
cause of currency revaiuations since the loan was made. Annex 4 shows
original and final costs both in US$ and Eth $. Final offshore costs in
Eth $§ have been adjusted for currency revaluations but in ccnverting final
local costs to USS either the exchange rate of US$1 = Eth $2.5 prevailing
at the time of the loan can be used, or the current exchange rate of
US$1 = Eth $2.07. The latter has been selected as the more rational approach
for the purpose of expressing final present day local costs in US dollars.
It will be appreciated however, that in the circumstances it would be mis-
leading to compare orliginal costs with final costs in US$ and the assessment
of cost Increases ulscussed in the next paragraph is therefore based on the
comparison of origiral and final costs in Eth dollars.
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The final rost of the main civil works (excluding subcontracts
for gates and screens, atc.} at Eth § 52.4 million is some 21% higher
than the original estimate of Eth $43.4 million but due to lower costs
on equipment and transmission than originally estimated the overall cost
of the Project at Eth $81.2 million is only some 7% higher then the original
estimate of Eth § 75,75 million. The increase in the offshore cost of civil
works 1s more than offset by savings in the offshore costs of other aspects
of the Project and total offshore costs at Bth $ 44.8 million are some 8§.5%
lower than the original estimate of Eth $ 49 million. However, the balance
of the loan thus unspent on the Project is absorbed by the cther charges to
the loan which are de7seribed in a preceding paragraph.

The increases in the cost of Civil Works are principally due to
the following factors:

(a) Overruns on Eugineerg estimated quantities on which tenders
were based, including additiomal reservoir clearance and access
road work.

(b) The need to extend the road tunnel and provide support through-
out its entire length was not foreseen by the concultant at the
time of the original survey.

(c) Additiona' expenditure on the power tunnel due to unforeseen
rock difficulties.

(d) Revisions advised by the Engineer and approved by the Borrower

during construction, remedial works due to collapse of penstock and
various claims made by the comtractor during progress of the work.

(e) Currency revaluations.

21, Rate of Return on the Project

As in the Aprraisal Report, the rate of return on the project is
taken to be the discount rate at which the present worth of the cost of the
project equals the present worth of the net revenue deriving from it. The
same assumption is used with regard to the project 1life (40 years), and aver-
age revenues and costs are based on the present tariff and costs of operating
Finchaa and its associated transmission/distribution.

Finchaa is assumed to operate at around 10% load factor with an
output of 80 million kWh per annum until 1979/80 after which with normal
load growth the output from Finchaa will increase to 530 riliion kWh per annum
by 1987 and will remsin constant at this figure throughout the life of the
plant. This assumes a station load factor of around 607 whiczh is conservative.

Income per kWh is based on the present tariffs which gives F.S US¢
(3.9 US¢ at appraisal) per kWh (assumed to fall to 4.3 US¢ over the first 5°
years and remain constant thereafter), and cperational costs are on the bagls
of marginal costs applicable to Finchaa and its related transmission and dis-
tribution. Related distribution capital expenditures are assumed to commence
around 1979 at USS$1.3 million per year and reach completion by 1986.
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On the basis 0€¢ the above assumptions the rate of return is shown
to be 13% compared with 19% at the time of the appraisal. The reason for the
fall in the rate of veturn is principally because, whilst Finchas is in oper-
ation from 1973 onwavrds, its output is not really regquired until 1979 and
revenues for the first six years are ignored (this is partlv offset by the ,
higher income per kWh than taken at the time of the appraisal). Even so, with

the opportunity cost of capital estimated at around 12%, this rate of return
is satisfactory. i

22. Consultants

The Project was designed by the Harza Engineering Coumpany of Chicago.
There have been some misunderstandings between the consultants and EELPA and
criticism of the corsultants performance during the survey and design stage.
EELPA's main criticisms of their consultants are itemized below:

(i) Dependence upon inaccurate maps resulted in faulty survey
work which later revealed thar the reservoir bshind the dam
will not be as deep as originally planned. The difference
is about 2.5 m. This is mitigated to some extent by the
drain off from the Ghomen Swamp into the reservoir but it
will entail increasing the height of the splilliway eventually
to get the full output from the power station. This will
inundate large areas surrounding the Chomen Swamp which
will give rise to claims for compensation. (In point of
fact, sacause of the errors in the map used by Harza, ex-
tensive inundation is already taking place);

(ii) The engineering arrangement in the valve chamber and the
generatcr cooling water intake pits which are not conducive
to ease of maintenance, and the intake gates which EELPA
considers should have been hydraulically operzted;

(iii) Lack of drainage channels aiong route of penstock;
(iv) TLack of efficlent commissioning procedures:

(v) Failuie to '"lean" adequately on manufacturers and con-
tractors; and

(vi) Tendency to load Project with headquarter costs
and exceced estimate for engineering and supervision.

These complaints have all been discussed in detail with Harza and whilst
there would seem to be some substance in items (i) to {iii) menticned above,
there are also mitigating circumstances. For instance in the case of item
(i), the consultants were working on a tight budget and relied upon survey
maps provided by the Department of Water Resources which had carried out the

survey of the reservoir area. Harza has put forward convincing explanations
on items (iv) to (vi).Z/

1/ Regarding (vi), EELPA seems to consider loading the supervis%on cost with
T Head Office support costs unjustified in terms of the provisions of the
contract.
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The delevs described in this report were largely outside the com-
sultants' control and cost increases are not unduly excessive bearing in mind
the nature of the project, curremcy revaiuations and present inflationary
conditions, However, there are areas where EELPA’s criticism of the consul~
tants performance would seem to be justified; the problem with the pemstock
settlement which is largely due to the slope, the type of soil on which it
is laid, and the extremely heavy rains which are a feature of the rainy season
should have been foreseeable and the installation should hare been designed
to elimipate the poesibility of mettlement. For instance, a different support
system based on a concrete raft extending the whole length of the penstock
might have avoided this problem but it would, of course, have been costly.

The probler arising from dependence upon ineccurate maps could have
been avoided had the .onsultants carried out an independent survey although,
in fairmess, attention should be drawn to theilr statement that they were
operating on a tight budget and if such additional work was not covered by
their terms of reference, it would not be reasonable to expect them to carry
out the work. All the same, for their own protection, one would have thought,
a few spot checks would have been sensible and prudent, and might have revealied
some of the imaccuracies.

Bearing in mind the foregoing comments and taking an cverall view,
the consultants perfomance on pre-project fisld studies and design would
seem to have been 1°ss than satisfactory. Whilst supervision of comstruction
was, in the main, satisfactory,some criticism is also justified on this aspect
of the consultants’performance, particularly in regard to the inadequate
drainage along the route of the penstock which has been s significant factor
in the subsequent protlem with settlement and which could have been aveided
with more efficient inspection during censtruction.

23, Organization and Management

EELPA is under reasonably good management but, recognizing the
need for extensive reorganization if it is to continue to deal efficiently
with its engineering operations, it engaged, in June 1969, a firm of manage-
ment consultants (M¥clintock Mann and Whinney Murray of the UK) to study the
situation and put up recommendations for changes in the organization to meet
the needs and challenges of the future.

The consultants published an Organization Manuwal in 1971 which,
whilst meeting some of the desired criteria to strengthen HELPA'sg organi-
zation, was tailored to meet the constraints presented by EFLPA's present
establishment and policies. As a result, some of its recommendations are
controversial and it did not deal with many of the more obvious problems
such as the eventual need for decentralization. EELPA has been gradually
dealing with the more obvious changes needed but the speed with which the
recommendations can be implemented 1s governed by staff restrictions and
other problems.. For “nstance EELPA's principal weakness has been the
extent to which the efficiency of its operations depended upon two of its
senior officers: the Comptroller (Norwegian) and the General Manager
{(Ethiopian). The reorganization was intended to delegate some of these
officer’s responsibilities to their subordinate heads of department, but
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this was proving a slow and difficult procedure. The situation hag further
deteriorated due to the recent political changes in the country whlcn’has )
resulted in the non-renewal of the Comptroller's contract and the nationaliza-
tion of the two private electric utilities in the northern province (SEDAO

and CONIEL) which are to be absorbed by EELFPA. Also the clos?re of thg
University is going to result in a seriocus shortage of professional engineers -
a matter which is already beginning to be a problem. The need to kegp in
touch with EELPA concerning these matters in particular are other reasons

for maintaining close contact with the borrower for the foreseeable future,

As far as the Project is concerned, the present position is not
entirely satisfactory. The operating team for Finchaa comprises mainly
transferees from other hydro operating stations and they have been moulded
into a reasonably efficient and well trained team by an experienced expatriat.
‘power superintendent who left on completion of his contract in November 1973,
However, this is a modern hydroelectric power station with sophisticated
features and, when the question of a replacement was discussed, EELPA agreed
that an experienced expatriate should take charge for at least a further two
years until the acting superintendent, an Ethiopian naticnal, 1s considered
fully capable of taking over. EELPA has tried for two years, without success,
to recrult an experierced replacement for this appointment and since the acting
Superintendent has 1 eanwhile operated the station successfully, we have had
no option other than to agree to his appointment as power station superintendent.

. 24, Training

The loan included an amount of $100,000 to finance the cost of post
graduate technical training abroad, but nc separate categoery was established
for this purpose and it is not possible to establish the actual amount spent
on training. However, arrangements were made with the manufacturers of the
turbines (Bell of Switzerland) and generators (NEEB of Norway) for works
training of EELPA staff during manufacture and commissioning nf the equipment
and specified staff sneat time in Switzerland and Norway for this purpose.
Specified staff als» spent some time, in the consultants' office in Chicasgo
on project design and progressing.

25, Fipnancing

A comparison of actual sources and application of fninds with the
appraisal estimates from FY1970 to FY1974 is given in Annex 5. A summary of
that annex is given on the following page:
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(Eth § Millions)

Increase
(Decrease}
Appraissl over
Estimates Antual Estimates
Application of Funds
Construction: Finchaa 66.7 81.2 14.5
Uther 45.4 _17.2 (28.2)
Total Construction 112.1 98.4 (13.7)
Dividend to Government - 2.0 2.0
112.1 100.4 (11.7)
Sources of Funds
Internal Generation of Funds 87.3 71.0 (153.7)
Less Debt Service 38.5 _54.8 {(3.7)
Net Internal Gemeration 48.8 36.8 {12.0)
Borrowings
IBRD 596~ET 56.1 52.7 { 3.4)
Other 1.9 2.0 .1
58.0 T54.7 3.3)
Consumers Deposits 1.0 1.4 b
Decrease in Working Capital 4.3 ) 3.2
112.1 1¢0.4 (11.7)

Equivalent amounts in US$ are not given in the above summary due
to change in the off_cial rate against the US$ from Eth § 2.50 to Eth $ 2.07
and fluctuation in rates of other currencies explained earlier in Section 20-
Cost of Project.

EELPA's construction program for the expansion of distribution systems
and self-contained undertakings forecast at the time qf tﬁe appr?isal were
reduced in scope mainly because of postponement of major lndusﬁrleg amdcizlggisoﬂ
in obtaining financing for the Shasamanne Region expansion. The a ive fg .
ahows that undersxpenditure on this part of the program move than offset the

higher total cost of the project.

26. Summary of Financial Results

The appraisal estimates of the balance sheet, income and expenditure
and sources and application of funds from FY1970 to FY1974 and their comparison
with the amounts bas:d on the audited accounts for those years are given in
Annexes 5 to 7. The operating results as compared with the appraisal estimates
show the following variations.
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¥ Variation from Appraisal TForecast

1970‘ 1971 1972 1973 1974
Sales of GWh -12 -13 -22 -2? , -35
Revenues - 8.4 -13.5 -11.5 -13.5 —12.2
Operating Expenses - 9.4 -14.9 -12.1 —13.2 :35.0
Net operating income - 6.3 -10.5 -10.3 -13. .

The revenues, operating expenses and net operating income were con-
gsiderably lower than forecast. Fuel cost was 39% higher thkan estimated in .
FY1973 and 105% higher in FY1974 due to the {nordinate increase in internmationa
fuel prices during this period. Income taxes were considerably lower than
forecast but, if idcdme tax relief in respect of Awash III project which is1
the subject of a legal dispute between the tax authorities and EELPA (noge
to Annex 6) was not. assumed as available in respect of both Awash IIT an
Finchaa projects, the net operating income would be even lower.

The Loan Agirement includes a rate of return requirement of 7% per
year. The first tiwe EELPA failed to achieve this rate is during FY1974 (10
months) when the rate achieved on a yearly basis was 6.2%.

27. Auditors

EELPA's accovnting records are well maintained and financial
reports are prepared tromptly. Its accounts are audited annually by the
accounting firm of Mann, Judd & Co. of London and Addis Ababa.

28. Useful Lessons Arising from the Project

This has been a straight forward project with nco serious problems
during construction although operating problems have since 2risen. The delays
are no more than normally experienced in a construction program of this magni-
tude in a remote location and completion within seven months of the scheduled-
date in a 4-year development program is not unreasonable.

Probably the most useful lesson arising from this project is the
value of internaticna’l tendering under the Bank Guidelines, compared with
tied aid. It was precisely because bids for the major contracts were so high
under USAID tied procurement that the Bank was asked to take over the Project.
The differences in bid prices when tender documents were re~issued under the
Bank Guidelines were quite significant. Bids received were as much as 60%

lower than those previously received for the same contracts under USAID tied
procurement.
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The criticisms made by EELPA concerning faulty survey work and
lack of attention to design and specifications resulting in cost overruns,
are problems which have been experienced with other hydro projects and
justifies further consideration of the suggestion that a second opinion
should always be obtuined in the case of large hydro projects with special

"“features such as ¥uad and penstock tunnels.

Another important lesson, arising from this project in particular,
is that, whilst the tim’ng for additional generating plant involving as it
does a time lag of anything from 4 to 6 vears (including des?gn), must be
determined on the basis of load forecasting, there must alwavs be the posai-
bility that the investment might ultimately prove premature. The problem does
not arise to the same extent if the load growth exceeds the forecast as the
under capacity can normally be met by temporary expedients such as load
shedding er the installation of diesel or gas turbine units which are usually
available on quick delivery but impose high operatimg expenses.

East Africa Regional Offic
February 1976 .



ANNEX 1

ETHIOPIA

ETHIOPIAN ELECTRIC LIGHRT AND POWER AUTHORITY

Comparison of Actual Sales of GWh 1969-1974 with Appraisal Forecast
(millfons of kWh)

Commercial and

General Industrial Public Lighting 0ff-Pask Total
3 2z z H z
kWh Incr. kWh Incr. kiWh Incr. idh Incr, Wh Incr.

Appraisgl Estimate

INTERCONNECTED SYSTEM

1969 78.16 14.0 118.32 14.3 3.52 11.0 5.0 2.1 205 12.8
1970 89.88 15.0 14G.21 18.5 3.91 11.0 5.0 1.8 239 16.6
1971 102.91 ° 14,5 176.75 21.8 4.34 11.¢ 5.0 1.5 283 18.4
1972 117.32 14.0 202.88 18.8 4,82 11.0 5.0 2.3 336 15.6
1973 133,74 14.0 235.91 16.3 5.35 11.0 5.0 1.1 380 15.2
1974 152.46 14.9 274.60 16.4 5.94 11.0 5.0 1.0 438 15.3
SELF-CONTAINED SYSTEMS
1969 18.23 26.9 14.20 10.0 1.57 20.0 - - 34 (13.5)
187¢ 22,48 23.3 15.62 10.0 1.90 21.0 - - ) 40 17.6
1971 27.50 22.3 17.18 10.0 2.32 22.0 - - 1% 7.5
1972 34,27 24.6 18,90 10.0 2.83 22.0 ——~ -— 56 13.1
1973 42,26 23.3° 20,79 10.0 3.45 22.0 - - 66.5 18.8
1974 51.92 22,9 22.87 10.0 4,21 .22.0 — - 7.0 18.8
Actual

INTERCONNECTED SYSTEM
1969 73.20 6.6 114,29 10.4 3.02 4.4 [ é? 27

. . . . . -27.2 195.70 7.7
1970 77.51 5.9 124.80 9.2 3.84 27.5 5.94 24.0 212.09 8.4
1971 82,96 7.0 142,60 14.3 3.90 1.6 8.00 34.7 237.46 i1.9
1972 80.10 -3.4 155.30 8.8 4.53 16.1 12,12 51.5 252.05 6.1
1973 78.10 -2.5 165.60 6.6 4,80 60.0 20.14 66.2 268.64 6.6
1974 70.40 9.8 142.60 -13.9 4,00 -20 17.20 ~14.6 234.,2 ~12.9
SELF-CONTAINED SYSTEMS ’
1969 17.03 17,2 13.23 10.5 1.54 16.0 0.02

. . . N - 1.82 -18.

197¢ 19.28 12.9 12.79 -3.3 1.76 14.2 - - 23.23 : 12 z
1971 21.89 13.5 13.58 6.2 1.81 2.8 11,23 - 48,51 162:0
1972 19.20 -~11.9 19.8 46.0 1.%0 5.0 6.60 -39.0 47.50 2.1
1973 17.10 -10.9 22,00 11.1 2,10 10.5 8.80 33.0 50.00 5.3
1974 5.3 -10.5 19.66 -10.6 1.88 =10.5 8.46 ~3.9 45,30 -3.4



ETHIOPIA

ETHIOPTAN ELECTRIC TIGHT AND POWER AUTHORITY
Actual and Letimated Ewh GERErBted Bnt BOLA .

Ingstalled and Firm Capaci

ty, Productive Capability
Interconrected Systen .

Year Ending
September 10

ystem Meximum Demand

Productive Carncity Hydro

to 1973 snd kWh, kWh Apnual Meximum  Installed Firm

July 7 Generated Sold % Annual Load Demand  Capacity Capacity Average
thereafter (Millions) (Millioms) JIncrease Factor MW MW MW Year

Actual
1964 126.8 107.8 172 B4 271 597 35 135
1065 . 148,5 126.0 17.2 52 23.0 571/ 25 135
1966 158.2 137.3 8.7 55 33.0 622/ 40 135
1967 189.9 162.2 18.2 55 39.6 U 7e 319
1968 211.9 . 181.8 1.8 56 43.3 94 ve 315
1969 229.1 195.3 7.8 5% 45.8 g4 72 315
1970 248 212 8.8 55 50 94 72 %15
1974 277 257 117 56 56.9 1258/ 10% agy
1972 288 252 6.8 56 57.9 4254 103 497
1973 307 269 6.7 Bi 4.9 220/ 167 1,029
1974 265 235 - 55 67 20 167 1,029
1975 326 286 21.7 55 68 220 167 1,029

Forecast
1O MO 259 4,55 55 = 220 167 1,029
1977 357 . 314 5.0 56 73 220 167 1,029
1978 411 536 6.3, 56 84 220 167 1,029
1979 487 580 1322/ 56 ot 220 169 1,029
1980 491 406 6.8 56 100 220 167 1,029

4/4%.5 MW diesel plant purchased as emergency measure in view
B/Awash II (%2 MW) commissioned.
Awash III (32 MW) commissioned.
5/Finchaa (100 MW) commissioned and sssumed 5 MY stesm instal
diesel plant at Dire Dawa and 2 MW at Alem Maya as the only
2/Extensions to Shashamenne Region expected to be operational

of Awash delay.

lation retired from service, leaving 4.5 MW

Dry
e

Yeor

i

0
0
p)
3
3
3
68

I‘
10
1
2
2
2
2
3
56

thermal plants in the Interconnected System.

by early 1979.

0
O
o
2
3
3
3
8

Millions
of kWh
Thermal

|

Note: 543'1974 was & 10 month year -~ actual sunual increase based on a 12 month year was 4.4% in 1974 and 1.64% in 1975.

2) Above figures exclude the proposed Cement Factor

ray slip DY & year or two.

y which is scheduled for commissioning by 1979/1980 but which

XANNY
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ETHIOPTA

ETHTOPTIA ELECTRIC LIGHT AND POWER 'AUTHORITY

FINCHAA HYDROELECTRIC PROJECT

Allocation of Proceeds of Loan

Category

Electrical and Mechanical Equipment
Transmission

Engineering and Other Services

(a) Finchaa

(b) Feasibility Studies

Civil Works

(a) Finchaa

(b) Awash III Tunnel Repairs
Interest and other changes on loan
Unallocated

Total

ANNEX 3

Amounts Expressed in
Dollars Equivalent

Original Allocation

Allocation as
Finally disbursed

3,500,000

4,000,000

1,500,000

8,500,000

3,500,000

2,100,000

23,100,000

2,078,471

3,216,293

1,173,331

550,865

12,258,017
520,000
3,300,000

3,023

23,100,000



Civil Works

Access Bond end Operators' Village

Maintenance of Access Road
Road from Dam to Powerhouse
Reaervoir, Dam and Spillway
Intake

Tunnel, Shaft and Penstock
Powerhouse Structure snd Yard
Contingencies

Sub-total

Bquipment

Turbines

Generators

Electricel Equipment

Mechanical Equipment
Sub-~total

Engineering and Other Services

Contingencies

Sub-total
Transmission

Switching Station
Transmission Line
Substations
Engineering
Contingencies

Sub-total

Compensation to land owners and
General Overhead Expenses -

TOTAL PROJECT

Additional Charges to Loan 596-ET

Steel Lining - Awash III Tunnel

Feasibility Studies for next
Hydro Project

GRAND TOTAL

ETHIOPIAN ELECTRIC LIGHT AND POWER AUTHORITY

STHIOPIA

LOAN NO. 596-ET - FINCHAA HYDROELECTRIC PROJECT

ORIGINAL AND FINAL COST KSTIMATES

Original Cost -Estimate

Local Forei, Total Locel Forei, Total
Eth § 1%0 y US¥ 1000.

6,200 - 6,200 2,480 - 2,480
1,902 4, 2ho 6,162 76% 1,696 2,457
1,55 1,990 3,555 626 7% 1,422
290 525 815 116 210 326
4,210 11,325 15,535 1,684 k,530 6,214
2,073 3,295 5,368 829 1,318 2,147
2,50 319 5T 1,032 1,278 2,310
18,820 2k, 570 43,390 7,528 9,828 17,356
125 3,675 3,800 50 1,470 1,520
375 2,850 3,225 150 1,140 1,29
585 970 1,255 1;& 388 6582
00 1,30 1,70 160 522 2
1.18% E,goo =.9s§ L7k 3.520 3.99%
2,875 2,625 5,550 1,150 1,050 2,200
120 . 1,000 u8 352 400 -
h,180 12,305 16,485 1,672 4,922 6,594,
245 2,255 2,500 98 902 1,000
2,630 7,050 9,680 1,052 2,820 3,872
190 820 1,010 76 328 Lol
325 875 1,200 130 350 LBa
360 1,125 1,u85 1hd 450 594
3,750 12,125 15,875 1,500 4,850 6,350
26,750 49,000 15,150 10,700 19,600 30,300
26,750 49,000 75,750 10,700 19,600 30,300

Final Cost Estimate

Local Forei, Total Local Forei Total
.......... Bt § T000---n o B T080- oo e
7,897 - 7,897 3,815 - 3,815
68 820 1,468 313 32 "655
5,867 7,513 13,360 2,834 3,133 5,967
2,110 2,954 5,06k 1,019 1,232 2,25L
285 587 872 138 245 383
6,084 9,936 16,020 2,939 4,143 7.082
2,874 4,823 7,697 1,389 2,011 3,h00
25,765 26,633 52,398 12, k7 11,106 23,552
185 2,k07 2,592 89 1,040 1,129
187 2,456 2,643 90 1,071 1,161
254 1,738 1,992 123 ;réa 836
1% 1,12 1,316 91 0

1 7,127 5.&3 393 3,293 f&
4,996 2,104 7,100 2,10k 883 3,297
5,812 9,831 15,643 2,807 4,176 6,983
2bly 2,893 3,137 118 1,822 1,30
1,317 3,932 5,249 636 1,632 2,26n
1,147 812 1,959 554 3k2 89¢
694 665 1,359 335 217 612
3,k02 8,302 11,70k 1,643 3,473 5,116
1,500 - 1,500 123 P 125
36,479 bh 766 81,245 17,622 18,755 36,377
- 1,076 1,076 520 520

- 983 983 - 415 k5
36,479 46,825 83,304 17,622 19,750 ;7,37?'

YaANNY



ETHIQPIA

ETHIQPIAN ELECTRIC LIGHT AND POWER AUTHORITY

Compaxative Balance Sheets
1970 - 1974

(Bth$ Thousands)

. 1970 i971 1972 1973 1874
FIXED ASSETS Estimated Actual Eastimated Actual Estimated Actual Estimated Actual Estimated Acgtual
Fixed Assets in Operation 157.48 121.31 R 166.23 157.06 173.73 159.81 256.73 163,38 264.23 267,89
Less: Reserve for Depreciatiom 31.77 30.25 37.12 34,91 42,78 39.8% 49.60 45,23 37.64 51.40
Net Fixed Asszta im Operation 125.71 91.06 129,11 122.15 130.97 11%.95 207.13 118.15 206.59 196.49
Work im Progress 23,50 51.79 48.00 46,51 67,30 73.63 - £2.02 5.90 3.01
Totel Net Fived Aseets 151,21 142,83 177.12 168,66 168.47 193.58 207,13 200,17 211.39 19%.50
Investments - at Cost 217 ' A7 . 217 Ry =17
CURRENT ASSETS
Cash ' .57 5.3 - .97 - .96 49 .87 1.87 .38
Rrceivables and Prepaymentes 5.50 .46 5.20 3,64 6.90 4.562 7.60 4,32 8.40 7158
Inventories 4.06 4,48 4,30 5.31 468 .41 3.38 5.2 35.30 1.08
Totsl Current fssets 10.07 13,28 10,50 10,18 11,50 10.79 13,59 10, 16,17 1522
Total Asgets 46128 156, 30 187.61 179,01 209,97 206 54 220.72 - 210,76 227.76 214, 8%
EQULTY
Share Capital 75.00 55,00 75.00 ¥5.00 75,00 75,00 75.00 15.60 15.00 75,00
Begerves and Surplus 1.5% 27.34 i2.22 13.28 18,00 16.1% 2 94 i9.29 33,40 22.95
Total Capital . B2.54 82,94 87,22 88,28 93.00 21,11 25,94 94,99 108.40 $7.9%
LONG TERM DEBT
Suppliex’s Gredits .81 .82 54 .50 W27 .25 - - o -
IBRD Lowar: 375~BT 55.46 55.42 53,45 52.95 51,78 51.83 4£8.75 53,36 47.66 49,48
596-%T ) 12.53 5.97 30.72 22.92 48.42 43,62 57.75 51,66 57.01 52.32
BSAID _2.82 2.12 %.82 3.0¢ 2.8 S3:14 282 342 282 .58
Zoral Long Torw Debt 71,62 85.13 87.74 79.3% 103,27 96, B4 110,23 104,89 107.43 105.2% |
CONSUMERS DEPOSITS 340 338 2.0 3.8 380 4,07 &80 4,38 4.22 A.82
CURRENT LIABILITIES
Bank Cverdraft " - 4,51 .65 4,42 3.0 - .52 - .84
Payables and Acciuals 1.80 3.3 2,00 5,93 2.20 4,90 3.31 2.60 5.48
Proviston for Texes and Dividends 1.52 1.23 2,38 Legd 3.28 2.42 2,67 5,07 B3
Toral Current Lisbilitiss 272 4,81 8,05 .51 9.90 20,52 5,58 7:61 y01
Totsl Beulty and Lisbilitles 161,28 156,30 187 61 179,01 209,97 204, 55 220,72 e 7 32,18 2:4.89
Deb? fBquity Ratio 46{54 &hf36 50/50 47753 83747 52448 3268 32/43 56/50 52/48
Aversge Net Fiwed Agsets in Opsration ©A08 .21 91.82 127 .41 106,60 130.06 121.8% 155,03 135,03 306,88 157,32

Nore: All figure cwlumps show the pegiticn sz on Septesmber 16, sxcopt 1574 sctual which &s 23 on July 7, 1876,



ETHIOPIA

Ethiopian Electric Light and Power Authority

Comparative Income Statement

1970 - 1974
(Eth$ Thousands)

1970 1971 1972 1673 1974
Estimated Actual Estimated Actual Estimated Actual Estimated Actual Estimated Actual
(12 months) (10 months)

Sales in GWh 279.0 265.7 330.0 285.9 386.0 299.5 445.5 319.5 517.0 279.5

Average Per KWh in Eth Cents 8.89 9.03 8.79 8.57 8.58 9.60 8.40 9.91 8.16 10,03
Gross Operating Revenue 24,80 22,71 29.00 25.08 33.10 29.30 37.50 32.47 , 42,20 28.67
Operating Expenses .

Operation and Maintenance 8.70 8.15 9.80 9.09 10.70 9.96 11.40 10.91 12.30 10.77

Fuel and Lubricants 1.82 1.65 1.91 1.99 2.06 - 2.30 1.95 2,71 1.80 3.08

Depreciation 4,68 3.88 5.35 4,66 5.64 4.98 6.84 5.70 8.04 6.17

Income Taxes )/ 1.92 1,83 2.54 .93 3,28 1.82 4.05 1.67 5,07 0.53

Total Operating Expenses ar.z I5.5T 19.50 16.67 71.88 19,06 34, 24 70,99 27.21 .

Net Operating Income 7.68 7.20 9.40 8.41 11.42 10.24 13.26 11.48 14,9% 8,12
Gain (Loss) on Foreign Exchange - (1.45) - 1.23 - (1.00) - (.44) - -
Other Income . - .37 - 212 - .20 - .08 ~ .01
Net Income Before Interest .~ 1.68 6.12 9.40 9.76 11.42 9.64 13,26 11.12 14.9% 8.13
Interest Charges 3.95 3.85 4.72 4,62 5.64 5.61 6,32 6,264 6.53 5.13
Net Income 3.73 2,27 4,68 5.34 5.78 3.83 §.94 4,88 8.46 2.96
Dividend to Government - - - - - 1.00 = 1.00 - -
Transfer to Surplus 3,73 2.27 4.68 5.34 5.78 2.83 6.94 3.88 8,46 2,96
Operating Income ~ % of Average Net

Fixed Assets in Operation 2/ 7.1 7.8 7.4 7.9 8.8 8.5 . 7.8 9.6 7.2 6.2
1/ Income taxes are based on the sssumption that tax velief benmefits in reospect of Awash IIT and Finchaa projects are available to EELPA for these

years. The Inland Revenue Deparimeént (IRD) withdrew these benefits in respect of Awash III from FY 1971, On an appeal by EELPA the Tax
Appeal Commission reinstated these benefirs. The IRD has filed an appeal in the high court against this decision and the metter is sube
judice. A decision against EELPA would incresse f{ta tax lisbility for these years by about Eth§ 5 millionm,

e
Lad

The rate of return for ten months of FY 1974 is 5.2% which works out to 6.2% on a yearly basis.

ke

All the figure columns are for years ended September 10, except 1974 Actual column which is for ten months ended July 7, 1974,

EEITT



SOURCES OF FUNDS

Internal Generation of Funds
Net Income Before Interest

Depreciation

Loss (gain})on Foreign Exchange
Total Internal Generation

Consumer Deposits

Borrowings
IBRD 375 ET
569 ET
USAID
Total Borrowing

Total Funds Provided

APPLICATION OF FUNDS

Construction Expenditure
Finchaa Project
Other
Total Construction

Interest on Loans
IBRD 375 ET
596 ET
USAID
Other .
Total Interest

Repayment of Loans
IBRD 375 ET
596 ET
USAID
Suppliers Credits
Total Repayments
Total Debt Service

pividend to Government

Increase (Decrease) in Working Capital

Times Annual Debt Service Covered by
Internal Generation of Funds

ETHIOPTA

Ethiopian Electyic Light and Power Authority

Comparative Funls Statement

1970 - 1974

(Eth$ Thousands)

1970 1971 1972 1973 1974 Total 1970-1974
Estimated Actual Estimated Actual Estimated Actual Estimated Actual Estimated Actual Estimated Actual
- (12 months) (10 monthsg) -
7.68 6.12 9.40 9.76 11.42 9,44 13.26 11,12 14.99 8.13 56.75 44,57
4.68 3.88 5.35 4.66 5.64 4,98 6,84 5.70 8.04 6,17 30.55 25,39
- 1.45 =~ {1.23) - 1.00 - 4d - - - 1.66
12,38 11.45 14.75 13.19 17.06 15.42 20.10 17.26 23,03 14,30 87.30 71.62
.20 .28 .20 .27 .20 .24 .20 .29 .20 .26 1,00 1.34
1.90 1.00 - - - - - - - - 1.90 1.00
10.88 5.7 18,19 17.40 17.70 20,27 9.33 7.41 - 1.85 56.10 52.7¢
- .49 ~ = - .12 - .33 .06 - 1.00
12,78 1,26 18.19 17.40 17.70 20.39 9.33 7.74 1.91 58.00 54.70
25.34 18.99 33,14 30,86 34.96 36,05 29.63 25.29 23.23 16.47 146.30 127.66
16.50 18,11 22.50 26.32 19.50 25,45 8.25 8.20 - 3.16 66.75 81.24
9.40 2.17 8.75 4,15 71.50 4,43 7.25 4,09 12.50 2.34 43.40 17.18
25,90 20,28 31,25 30,47 27,00 29.88 15,50 12.29 12,50 5.50 112.15 98.42
3.04 3.09 © 301 3.08 2.93 2,90 2.82 2,90 2.71 2.29 14.51 14,26
.88 .57 1.69 1.16 2.70 2.40 3.49 3.10 3.82 2.76 12.58 9.99
- .16 - .16 - .14 - .13 - .12 - .71
.03 .03 .02 .02 .01 .17 .01 .11 - .01 .07 .34
3.95 3.85 4.72 4,42 5,64 5.61 6.32 6.24 6.53 5.18 27.16 25.30
1.70 1.70 1.80 1.64 1.90 1.71 2.00 1.88 2,10 .86 9.50 7.79
- - - - - - - ~ T4 59 .74 .59
- - - - - - - - - .05 - .GS
.27 21 —2? .27 (27 .25 .27 <235 - - 1.08 1.04
1.97 1.97 2,07 1.91 2.17 1.96 2,27 2.13 2,84 1.50 11.32 9.47
5.92 5.82 6.79 6.33 7.81 7.57 8.59 8.37 9.37 6.68 38.48 36.77
- - - - - 1.00 - 1.00 - - - 2.00
6,48 7.11 (4.90) (5.94) .15 2,40) 5.54 3.63 21,36 4,29 (4,33 (7.33)
B B Bl 088 R 606 BE B3 223 - BA e Rrse
2.09 1.97 2.17 2.08 2.18 2,04 2.34 2.06 2,46 2.14 2.27 2.06

Note: All the figure columns are for years ended September 10, except 1974 Actual column which is for ten months ended July 7, 1974,
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ETHIOPIAN ELECTRIC LIGHT AND
POWER AUTHORITY GENERATING STATIONS
AND MAIN TRANSMISSION LINES

\\ POWER PLANES JNDER E.L.L.P.A.
\ . Hydroelectric power plants completed
\\ - Thermal power plants completed
\ A Substations completed
4 e Transmission lines completed
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