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2-2 PREPARATORY WORKS FOR THE EXECUTION OF THE PROJEGT

For the execution of thls prOJect, the following preparatory

works are necessary prior to ‘the constructxon works.

(1)

(2}

(3)

(4)

Wlth regard to finances for the prOJect, it is urgentiy needed
to approach with 1nternatxona1 f1nanc1ng institution for
foteign_CUrrency én@_tp prgparelquéetafy épp;épriations for
local currency in order to éecﬁre the necessary  fiﬁénces.
Especially with regard to.bortowing the Eunq includin§ local
currency, Qﬁless the Loan Aé;eement for the projéct will not
be completéd by July.léﬂd as described in the cosatruction
schedqie, operation start of:No. l'unit_(300 MW} in July 1988
and No. 2 unit (300 MW) ia January 1989 will be impOSSIBIe.
Therefore, thé arrangement of data required'for these finan-

cial preparatibh_procedures is urgently needed,

In oxder to promote and to execute the Project as scheduled,

an excellent engineéring consultanting.firm; who is familiar
with financing institutions and versed in their procedures and
has abundant technical knowledge and experiences,; should ur-
gently be employed as FEA's assistant.

As for Maghara coal t6 be used for this project,.Detéiled
preduction program, coal prOpertieé and other necessary data
on Magharé coal should be obtained so as to prepare the final
specifications inclﬁding bofler deéign, coal receiving faci-
lities, etc. |

To vealize the constructidn of power plant, the following
preparatory works should be proceeded 5y EEA,

a.. Lands acquisiton required for the project.
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Arrangement and coordination with Suez Governorate, Suez

Canal Authority, Red Sea Authority, Ahmed Hamdi Tumel

Authority, and dfher agéncies relevant to the site for

harbof:faciiitieé'ana candi crossing point for transmis-

s_ibn liﬁé.. | | |

prior to tﬁe cdﬁméﬁtémeﬁt of construction works for the

poﬁer plant,'fhelfollbwing studies are needed.

a) Soil investigation
EEA carried out .prélimiﬁaiy bbring at ”fhree.'points
with a:déptﬁ of fifty meters. As a result, it was
fophd that silt layer and sand stone of miccene were
distribﬂted horiéontélly in the power station area and
the léyef could be used as beérinq layer for civil and
architectural foundations. However, since séft soil,
lime stone and halite (rock-salt) partly appeared, it
is needed io COnfirm.soil characteristics and layers
by further boring éxploration and laboratory tests for
detailéd design of all foundations.

" In situ tests shall include the following items:

Observation of core-geological layer

Standard penetration test {every 1 m}

1

Ground water observation

Pérﬁeability test
And undisturbed sémpiés'shall be collected évery 1.5
to 2.0 ﬁeiérs during boring.
Laboratory tésgérshali include the:followinq items.
.- }ﬁdex_property,
- Unit Wéight'of sofl

- Specific welght of soil
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i

Moisture content

Mechanical énalysié

Liquidity and plésticity indices

t

‘Unconfined compressive and triaxial

compressive tests

Consolidation test

i.  Power Station

i)

11)

Ciﬁii faﬁilities

As sﬁOwn on Eig. 2;15, the boring at heavy oil
storage tank and coal yard.will be carried out
to set an allowable beafing capacity and set-
tlemenf, and to confirm soil'characteristics,
the bofing"at light oil storage tank and
switch yard areas will.be'carried out.

As for the depth of bgring, since ﬁ—yalues of
more than 30 at the depth Of 30 meters from
the original gréund surface . were obtained
according to the previous soil invesfigation
by EEA, the depth of 30 to 50 meters for the
civil facilities will be appropriate in the

next boring works.

jAi‘chitecturél facilities

Severe conditions against settlement and in-

clining are required of the foundations of the

- important heavy'stfuctures suéh_as povwerhouse,

tUrbinE;géhérator pedestal, boiléf; stack and

Other'major equipments. Therefore}'éhé found-

' atiohis of such important structures should be

supported by the 50113 bearing stratum with an
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N—value.of iéréér fhén Sblgnd with a thickness
of 5 metéf; of-ﬁoré._ Accordinq to the data of
thfegr.boriﬁé points %y EEA, the structures
could.bé supp@rtedﬁﬁy ﬁiles driven up to the
: depth of 261t6.36 metefs from actual ground
level. Thﬁs,. bOring :tests for the major
equipments as mentioned abové will alsé be
conducted up to the depth of 50 meters.
as the aﬁxiliaty buildiﬁgs are comparatively
iighf, fhe'sﬁréad.foundationé will be adopted
and so horing tests with. a depth up to 30
meters for auxiliary buildings will be enough.
ii. Harbour facilities
Fér assumption of allowable bearing capacity and
settlement, boring tests for wharf and cause way
will be carried oﬁt, and ‘the depth of boring in
wharf will be 50.metérs from the ground surface
and in basin 20 meters. Location and number of
pvoring are shown on Fig, 2-16, |
As a result of the soil investigation with the above-
mentioned manher, bearing capacity will be determined
and bearing 1ayér will be c0nfixﬁed for all the found-
ations, and length énd bearing capacity of piles will
be decided for pile foundations. And aféer the tabo-
ratdryztests,'detail of earth works such as material,
slope of fill. and heavy umqhines_for_filling wérks,
etc, will be speeifie@. 'An_"the foundations _15 the
Utgnk_yard, coal yard and switchyard will be caiéuiated
baéed_qn the_data 0flsétt1emgnt obtained thtbugh the

1abpratbry tests,
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Prior to the commencement of piling ﬁoik, penetrétion.
loédinq and pull-out tests will be carried out accord-
ing to the JIS, ASTM an@_othér codes.

The detail of borihg with the se;ial numbers corres-

" ponding to the Fig. 2-15 and 2-16 are as follows:

Table 2-17 Detail of Boring

Location '7ﬂumber'_ Depth Serial Number |
- o (m)

POWER STATION

Hegvf_Bil storage tank 15 30 - 50 No. 1 to 15
Coal storaqe yard | 3 © 30 - S0 No. 16 to 18
switcﬁ yara . R 30 - 50  No, 19
Light oil storage 1 30 - 50 No. 20
Powerhouse 7 50 No;'26'té.§2
Boller o 4 50 . No. 22 to 25
stack - 1 | 50 Ro. 21
Service building 1 30 no. 33
Haéhihe.ShOp ' i SR 30 -No. 34
Stére house | _ | S | 30 No. 35
Coal ﬁandling cOntroi 1 .30 "No, 36
house .

Mixed coal bin houss 1 50 Ne. 37
Subﬁotal | 37

_HARBOUR: ) }
Wharf = : & 50 No. 40 to 43
Cause ﬁay . _ 2 © 850 No. 50 to 51
.ﬁasin: o ' .6 '15 ~No. 44 to 49
Subtotal i 12

TOTAL - - . 49 - 'No. 1 to 49
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b} Metrological Survé}

.Thé meteorolbgical observation instruments should
be placed at site and basié data;suth as wind direc-
tion, wind velocity, raiﬁféll,' air temperature and
huhidity;_sénd storm,.inciusiOn iﬁ:atmosphere,.nbise,
etc.'should_be collected. ‘Thése oﬁsetvation should be
conducted continuouslf.f0r a long term,

c) Oéeanoloqy
i} Water temperature, tidal levei and tidal current
should be measured at a point. of cooling water
iniet; where observation iﬁéftuments located on a
constant position is arranged.
ii) Water for construction shouldlﬁé éampled at site
and aﬁalyzed on éh, ﬁbD;'COD.

In addition, seawater shoﬁid be collected and

analysed and the basic_daté for specifications of

water intake faciiifiés:and harbor=facilitieé,.ané
those. sttuctures_ should ‘he:‘coliectedy These

observétiOn should beicondﬁctéd continubuéi?'for a

long term. -

d. Personnel for coﬁstrﬁdtion:supetviéion éhd 6peration and
mainténance péréonnel should be éécuréd and ftained

In line with the pover development program in Egypt hereafter,

review, improvement and expansion program of the power system

should be promoted.

a, Revi#w on the unified 'sys;éﬁi'ﬁpon the _inétallatibn of
sécond phase of Sinai Coalififed Thérﬁal Power (600 MW) |

In 1990, sinai Coal-fired Thérmal Power Station (600

Mw) and North Upper Egypt Power Station (690 MW) are plan-
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ned to be instalied. Furthermore, é nuclear p0wei plant
(900 MW) and ﬁnotheﬁ'coa1+fitea thefmal'power-plant-are'
planned to be additionally installed in 1991,

For the desirab;e c6nditi6ns'for.fhe main trunk line
system with the in;roducﬁion of sﬁch biq-cgpacity power
planfs, study on sYstém planning inclﬁdiﬁg review and
analysis on the power flow, short-circuit qapacitiés and
system stabilities should_be conducted so that the big
capacity generators will be ﬁtilized effectivelf based on
the result,

b. For voltage stability, supply reliabiliiy, etc., planning
and execution of improVement.'pfogram lincluding 66 kv
transmission system ﬁill'be'a subjeét to be settled there-
after. EEA should solve viqorously.£he above subﬁect in
corporation with the local distribution companies.

c¢. Fconomical operations of these power plants depend largely
upon the establishment of a sophisticated communication
system including aaoption of protection signal transmis-
sion and remote control and supervision. The emphasis
should be placed on increase of technical staff télatéd to

the communication system aﬁd the facilities arrangements
in response to system expansion and increasé in the
demand.

(6} Elecfriciﬁf tariff: The current tariff of 7.47 ﬁillimes/kwh
is 1/5 - 1/10 of tariffs in foreign cbuntries, and it is plan-
ned that this tariff will be increased to 33.65 millimes/kWh
by 1990. This tariff hike should be effected by all means
with attention paid to the balénge of the sound development of

the electric power industry and the promotion of industries.
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(7} Decision of contractor: Since the project is  the. first
coaiﬁfired thermal pbﬁet'plaﬁt in:ﬁgypt,rit is‘adﬁiéaﬁlé to
give the whole ccntraCt.tb éin@lé fésﬁbnsibiiity for éffiéient
.executiqn of the const#uctiOn wOrké,héVérail résponsibility on
the.ﬁholé works, ﬁerfbrmance'quarahtee'aféer'cémmiséiohing,

- quick resporise in ‘case of troublés, eto.
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CHAPTER 3, . BACKGROUND OF THE PROJECT. AND POWER DEMAND/SUPPLY FORECAST

3-1

3-1-1

GERERAL SITUATION IN EGYPT

" Land and Climate -

.vArab Repuﬁiic of Egypt lies in north:eést-ﬁfriéah Continent on
the-shores_ofjthe Meditétraheanfand Red Séas and.inéiudéé the
Sinéi Peninsﬁla,‘lyiné_Betwéeﬁ the.Gulfs of Suez and Aﬁabé. The
country oécupies slightly mbre_than 1 million square km of land.
In  the west the 25°E ldngitude forms the greater patt-of the
boundary.with Libya.and-in the south boundary between Egypﬁ.and
the sﬁdan is- the 22°N latitude.

: The country is low-1lying, with extensive desert plains west-
ward from Sinai and the hills.aloné fhE'Red'Seq.: e highest
point is_Jebel Kathgfine (2,642 m) in Sinai. The rugéed'highlands
drop steeply Eb the Sea.but level out northwards intd.broad sand
and gravel plains. along the Meﬁifetraneah coast. The country

bordering the Red Sea coast is similar with deeply dissected hills

. rising 2,000 m before dropping down to the Nile Vvalley. This

forné-tﬁe“Easfern Désert.” On the other side of the Nile, the
Western Deéert-opensfd&t jnto broad plateau separétéd by extensive
dep;eésions.' The highest points rise to OVer'é,ObO.m in the south
west and the lbwest is the Quattara DepfeésiOn in the ﬁorth which
cccupiés.as'lérqe as 19,500 km? at zero meter abbﬁé sea water
lével with the deepest point. at -144 m.

The Hile-River peﬁgfrates the country fo;minéithe'ﬂile Vélley
with a 9 - 12 km width, cliff-walled trench from Aswan3t6 just
soﬁth of_Cairo;. In the south of Aswan, the valley ié'flooded by
the man-maée Lake Nasser, cfea£ed by the completion df Aswan High
Dam. And north of Cairo it opens out into a triangle-shaped

delta,rwith:about 200 km coast line.
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- The c¢limate is classifiéé'as é'sﬁthrbpical one with a low
humidity. But a tropical élimafe prevéiis in a part of Upper
Egypt. Wihtet temperatures;_frbm November to April, average 16°C
in Cairo. . In summer, the heat is tempered'hy sea breezés alovg
the coast but gets hotter in day time and colder at night inland.
The'temperatuf; difference between day and night éométimés reaches
20°C to éO“é. It is ﬁery humid in ‘late summer when the Nile is in
fleood. Every year in spring; the climate often changes abrqptly,
and the "Khamsin® wind bléws and brings dust and hot storm from
the south, most frequently during a period from April to June.

Annual rainfall is about 200 * wmin along the coast and in the
delta bﬁt'it réihs only 30 to 70 mm at the south of Cairo. The
highest percéntage of average humidity'ié 62% and the lowest 40%
in Cairo,

Administration and People

Egypt is a democratic socialist state with a - 360-member

-Peopie's'DemOCratic'Assembly eiectéd by wniversal suffrage from

176 electoral units. The last election was held in 1976. Accord-
ing to the Constitution of 11th of SePEember,-IBTI, the head of
this presidential republic is rominateéd by the Assembly, and. con-

firimned by a plebiscite,'-The President assumes the Office for a

\ B—fear term, The.President-of_the_Republic appoints. the memhers

of his government and the prime minister.
Adminisfratively, the countiy is dividéd into two, Lower Egypt and
Upper Egypt, and administrated by 25 governorates and 4,033 viil-

ages.



In 1981.thé population was estimated a£_43;47'mii;ioﬁ;fékoﬁiné
at roﬁ@hly 3% a year, of an additional 1.3 million ihflész'ﬁhiié
thé'Cﬁhﬁtfy'smhébitéﬁie and chlfivatédiland isiliﬁite& to only
‘about 4% éloﬁé‘thefﬂiié:éﬁd égétfeiéd baéisés in thé bté;d deSért.

_Thﬁs.tﬁé hdbiﬁablé afeéé' populatlon density i one of the
‘highést'iﬁ:thé wnrld Urban population densitles averaqe around
‘90/km3 as unemployed people pour 1nt0 the c;tles, espec1ally the

capztal cxty of Calro whose populatlon_lncluding_Giza is said to
Ee:around'i4 miliidﬁ. ‘ﬁhd Aiéxéndrié;&fhe"sécdnd 1a£gést city in
Egypt, has a‘poﬁulation‘df'neéflf.3 willion, Shéz,'lsméilia and
Port-Said are ‘today in the reconstruction boom and are each 11ke1y
to have a’ populatlon reachlng 1 million mark before 1990,

Undér'suéh'continﬁoué”pcpﬁlatibn ihcrease, some 0.5 million
job seekéré:ehtered the maxket. :Thé QOVernmént is promoting the
family plaﬁnihg campaliqgn, énd_is advancing thé'devélopment of the
Sinai.Peﬁinsula and encouraging the bebple'té immigrate.and settle
there .. |

The evolutioﬁ and inq?easé iatés of population for the past

ten years are tabulated as foilowsé

1970 1975 1976 1977 1978 i979 1980 1981
Population 33.33 37,01 3?;87 38.79 39.82 40,98 42.29 43.47
IIhcreéSe i_ _ '
Rate 2,1%  2.3%  2.4%  2.7%  2.9%  3.2%  2.8%
Unit: Mllllon

Source: Monthly Bulletin of Statistics, United Nations

October 1982
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1}__?¢6pqﬁic_Policy

| quing_Glyeats ft@m.thg.éease-fi;e of the 3rd Hiddle_Eaét
War in 1957_ﬁ0 th:oqﬁbtgak bf‘ﬁhe,ﬁth Middle_ﬁasflﬂér in
1973, thé‘égégutiéﬁ;ﬁf ihe.Natiqnél:pevélqpmenylhad been sus-
.péhded,-énd;tﬁe inétaned-cpst of li#ing as‘wéll as thé prob-
';1ém'6f unémpiéjﬁéﬁf h§d come to asspmg a grave a$péct bringing :

the national ggon?my to a worst cpn&itioﬁ.
Hd@evér,=the 4th yid§1e Baé; War which came t0 an gnd with
, the.fecovery of.s;nai fo; ﬁgybt has hrqught a drastic tUrperr
"frqm.Hoétilities ;Q.Peacgf_to‘allow Egypt to secure from.1974
ﬁpltézthe_preéent.a Hiéﬁjg%éwﬁh_rate_of national_econOmf,
namély ‘22.3  % Pe?_ annum on an_ average from 1975 to 1980,
through libera;ization_of économy énd induétionIOf foreign

investment.

Abtuél Annual Growth Rate {GDP
. " (Real Terms) -
1970-1980  8.3%

1970-1975 - 4.3%
1975-1980° 12.3%



In Jui_y, 1974 after ‘the: war, the"gover'nmént p’ﬂ;irﬁuléat_éd.
Law 43 {;-f_. 19.74 on Arab and foreign eépital_‘inve.sment, éﬁé' free
 zones,ﬂ1atef;émeﬁded by Law No. 32 of 1977;.whicﬁ:§rovidés
pteferentiai”tréatment of - the capital'inQQStmgnt by foréigﬁ-
ers., ﬁnd.thé“Egyptian}éovernmént_couélUQéd investment gua-
rantee treaties with the Uéﬁ, Germany, France, Engiaﬁd, Japan,
Switzérlahd, Iran, etc., one after=anothér;W'With.thsé ef-
forts, foreign caéitals ﬁaﬁé.flowh iht;?Egypt. |
.:Thé.ﬁreQiéus S;year:plan attained the térgetfwitb an'é.st
gréwth rate and tdtél  investment émounfinq. fo‘ L.E, 18,304
: miliion,_a héw 5~year:plan for 1982?83 t031986/87 is now being

formulated with the: following target:

Investment . |
Privatée Sector:  L.E. 3,2?2 million
public Sectors - L.E. 27,215 million -
Total - L.B. 35,487 ﬁillion

Expected Growth Rate of GNP in Real Term-

8.6% annum
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Hajor'Indﬁstties

, Agricuitﬁre, mining . and petroleum industriés are counted

~as major industries of Egypt. Foreign exchande revenue of the

government rélies mainly on exports of petroleum products and

~cotton, Suez Canal due, remittance from the Egyptian expat-

‘ riate, ana tourism receipts..

a. Ag;ichitutal indugtries

Egypt's'économy'is-based on agriculture, but_its éhare
~in the GNP has - decreased: the agricﬁltural products ac-
-,éouhted fbr 31% of thé'GNP in 1275 but:dropped'to 24% in
.1979,'i0wérath$ﬁ the:sum.of petxoleuﬁ and other manu—.
faéturing.indQsﬁries accbuﬁtiﬁg-for 26% in 1979. Simi-
larIy,'47§ of the working force depending oni the agricul-
tutal 5usineés.in_1975.decreased to.39%_in 1979 aﬁd the
decreasing .trend continues. The share of agricultural
products in' thé-total.export at 45% in 1975 sharpiy-de~
clined to 27% ip;lQ?Q.I.SUCh a decrease of the agricul-
- tural production is due to the decrease of invésfment in
the agricultural sectérl after 1973 in addifion to the
increase of'petroleum revenue with a sharp rise of oil

price,

The'quernmeht concantrages on the producfioh of cot-
ton, orange and potato, which can bé expérted for earning
foréign exchangé, while a lérge part of wheat, millet,'
corn are iﬁportedl since the domestic production cannot
meet the démand;j

.Thus, more tﬁan 20% of the total.import was spent on

import of foods in 1980,



‘Manufacturing Industries :

'Bgyptiaﬁ industrial standard is-subétantially higher

than the other Middlé_EaSt.countries} Ihdustr{aliiation

of the country has been encouraged to attain its écﬁnoﬁic

development since the first S5-year development plan con-

centrated on the-develdpﬁentsbf industriés.__under the

-plan {1957.#'1967),'5évera1 industriél'ptéjeéts including

Helwan steel, céméﬁt,'chemicél and fertilizer plants were

~ created.  And almost-all major industries were nationa-

lized in 1962,
The Eﬁypfian ecchdmy hés rélied upon food and textile

industries based on the agriculture, but recently_a pro-

. duction increase of metallurgiCal sector, iron and steel, '

E and - aluminum, has come to.be prominent, The total pro-

duction of these industries is nearing thé traditional

.textile and food products. . In addition, other industries

showing remarkable increases are chemical ‘and pharma-

- ceutical/medical products ‘owing to the Law 43 of 1974

encouraging:thé investment by the priVate sectors,

- The industrialization policy implemeénted before the

4th Middle East War was to develop public industries under

- 'centralized control. _Sd*azlarGe part of the investment

“was made -in thé heavy' industrial séctor, or capital-in-

tenéiva_ihdustries.such:as-iton'and steal, cement and oil
refinery. . On the other hand, the invastment in light

industries was limited. . As a‘rééuit, aging of the facil-

ﬁ;jties.ih;the light~énd'heavy:induSE:ies progréésed and

qhamperéé'efficient production and supply.



As a measure to seék a way for further economic deve-

- lopment of the'countfy, the government put the “open door

-policy“ aiming at:

- Decentréliéing decision making
-_Stfengthenihg priﬁate éector,_and-
- Attiactiﬁg:f&réign ipvestment
Owiﬁg. to the pélicy; participation of the private
Sectof in"nﬁnufacturing'industrigs becaine intensiye and
cdntfibution £b the industrial production by private sect~
orsi reached '40% aﬁd contribution of the manufacturing

sector to the GNP became 17.2% in 1979,

- 0il Tndustry

Egypt's'oil_industriesfhave been nationalized since
Re#olutidﬁ and Egyptian General Petroleum Co;poration

(EGPC) monopolizés peitoleum production; refinery and

selling in the countxy. As for the discovery and explora-

tion, EGPC is conducting the exploration of a part of the

0il field by itself, and at many other oil fields, the

- exploration has beén.donérby:the_jbint ventures of EGPC

and foréign petroleum ' ¢companies -since-féérly days. And

..recently,-éxplofation and -production has been implemented

under,?roduction sharing agreeménts.ﬁ In‘the\period-from
1973_t6-thé end of51980,-abbut“80“611 éxploratiOn agree-
ments were  concluded and'now some.ten.grdupé héﬁe been
exploring the oil fields.at_the Gulf of Suez, Delta, off-
shore of the Niie, Wéstefﬁ Desert;7etc.; oil producéioh inr

1980 was about 29.4 'million tons with‘anJincreaée rate of

'13%'fxom the previous.yéat. 30f thé pfdductién, aboutill

million tons, or 37%, was consumed- locally and the



femains; or 63%, was exported. Owinj to the price rise of

oil, oii haé-becomé'the highést foreign exchange earner

‘since 1978, taking the place of cotton. In 1980, oil

export revenues amountéd'to 3,000.million3US$ accounting

- for 60% of the total expéft_value;

., Suez Canal Dué

Suez canal was reoPehed.'in ‘June 1975 after 8-year
close. The réopening of ‘thé canal brought about great
préfits'noé only to Eg?ﬁt‘as-the most véluable foreign ex-—
changé earner but also to the world economy. When the
canal was féégened('it was found to bé'tboismall to pass

the new generation of tankers and container ships. And a

' two-stage reconstruction for enlargement was planned.

Initially the wet Croés—ﬁectiOn was increased to 3,200
m? with a.draughﬁ of.16 h.to allbw passége'of tankers up
to 150,000 DWT. As a reéﬁlt of the completion, thé canal
revenue increased constantly: GS$ 380 millibﬁ in 1976,.to
US$ 900 million in 1980/81 and about USS$ 1,200ih111ion in
1981/82, as the number of ships increased and the toll was

raised. The canal revenue constitutes an important for-

eign exchange eérning source followed by 0il and remit-

tance révenuég._

The second stage of enlétqeﬁent is planned:to in-
crease ité wét cross-section to 4,200 ﬁ‘ and to have the
draught af 20 m fof_ allowing passage of 260,000 DWT

tankérs;
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Tourism Béceipts

' Tqurisﬁ ié.afprémisiﬁq.ipdustry in. Egypt where there
are pLenﬁy éf' hiéto;ical_ énd religious monuments in -a
pleasant climate. The lack.of=adequatelhot¢1.éCCommoda-
tions had hampered . the increase of . tourrism revenue.

However the recent increase of hotel accommodation capa-

_¢ity in the tourist areas caﬂséd‘todtiSm revenue increase,
and the tourism ihdustry has become one of the four p:ime

sources of foreign exchange earning. Income from tourism

increased from US$ 570 million in 1978 to US$ 770 million

in 1979 and US$ 1,000 million in 1980. - As long as the

political situation in the area is stabilized as it is,

,the'tourism-méf.cohtribute more and more to the Egyptian

economy in future.
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| Table 3f1.33coﬁomi6 Gr0wth Rate by'séctor'

proportion of

-1,067

Secéafzxgézl”: ot 1977 lgzg' 1979 1979 (%)
Agriculture s -0 18 13 - 236
Petroleum _ 49.3 16.7 52.6 | 8.4
Manufacturiﬁg - :14.0 o 9.6 8.2 9.ﬁ | 17f2..
zie¢££i¢ity : 83 10.3 3.5 16.9 4.7
_cénstruééidn 13.5 . 12,3 4.7 11.8 1.5
TréﬁSéértééion) | . _ . - -5.6 | 5.1
communication . 87.5 - 15,3 o
Suez cangl ' - 30,2 3.3
- Commercial/finance 4.1 - 7.4 121.7 5.7 13.4
lousing 4.6 5.9 3.5 8.1 2.4
Public services  15.8 - 13.6 8.0 0.4
Other services 9,2 9.5 5.2 9.6 _20.0
G.N.P. 10.2 8.5 9.0 9.8 100,0
Table 3-2 Balénce of Payments
| (Million USS$)
Items | 1977 1972 1979 1980 1981
Balance of Current Account -826  ~1,201 -1,225 1,553 -490
.Balancé of Trade ' —2,23#_ 52,130 -2,844 -3;589 -3,074
Export (FOB) . 1,609 '1;993 1,984 | 2,514 2,853
Import (CIF) . 3,842 4,123 4,828 6,103 6,927
Balance of Invisible Trade 1,320 868 1,567 1,802 2,488
Balance of Transfer éj 61 52 54 96
Long Term Capital Balance 428 335 509 1,508 1,004
Short Term Capital Balancé- -272 -1,040 531 -121 79
| Error o L .636 8 180 190 7
Overall Balance B ~1,306  -1,898 24 664
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Téblef3-3' Hajof_EcOnomic Indicators

Indicators . 1978 1979 1990 193; iéaz'r
Offigiai'foréign Exchaﬁge Reéétﬁe 481. 529 .'1,688 6838 734
{Mi111§n Us$) 7 |
Exchange Réte'tb US$.' '_ 0‘391' 1 0.97 0.70  0.8325 9,3325'
Official Rate - o s ex 1 az ‘glgg .
Price Index (1975 =.1qd)

Wholesale Price : 133.6 140.8 iée.o 188.6 2##,3
| | 151.8 ° 183.2  202.3 ” 239;2

Consumer's Price ' 138.1

Source: Honthly Bulletin of Sﬁatistics, October 1982

United Nations. .



S 3-2-1

3-2-2

3 -13

QUILINE OF ELECTRIC POWER SUPPLY SYSTEM IN EGYPT

Bistory of Biéctfi¢ Powéf'Iﬁdu§tfy'
1t was in 1893 that eléctricity was introduced for the first
time info Egypt, when low Vvoltage Dgc'éutreht'b}'diegel_eﬁgine

d}ivén'déneiafﬁfs‘wés'sﬁpblied‘tb'private’houéés and street light-

" ing on a‘iimitéé”éé51e:' In 1932 the fiiét pﬁwérﬂgéhéréting plant

was erected at Shoubra-El—Kheima ‘to supply general consumers and'
electrlcal tractlon in Calro ‘and Hellopolis district.

.In 1965 ‘all prlvate and munlClpality-OWned electrlc power com-
panies Were unifled into’ General Blectrlcity Corporation which was
establlshed by Decree No. 3716 for promotion of power development
to secure stable supply of electrlcity under the Qontrol_of the
MiniétrY'of Electric Power. 1In the séme;Yéaf, Authority for Rural

Electrification was established for expansion of distribution

" ‘networks’ in rural areas.

Present Situation of Blectrié Power Industry

1)  31e¢£rié P§Wer”bebelbpﬁéht and URV and BV Power bistributién
For the pﬁiposérbf’pfoﬁoting thg developiment of renewable
’énergf”r936Urcés, the.Miﬁistfyfof Electric Power was rebrgaj
- nized ‘into the Ministry of Elec;riéitﬁ‘ahd Energyiin:1976_and,
"écéotdinglf,'Geﬁefal Eléctricity Corporatidn:was féorganiZed
into Egyptlan Electricity Authorlty (EEA} by Dectée No. 12,
and Authority for Rural ElectrificgtiOn'lnto Rural’Electr;fiQ
;:éatibnfhﬁth6fity (REAj Bnyééreéfﬂé. 27'1ﬁ"fﬁérsaﬁeiyear.
'Also in 1876, for promotion of studies, réséarches and devel-
_'6pmént'of'fenewéh1e énergy resources, Stomiéppowér'huthority,
' ﬁuc1éat=piants'Aﬁthority'fér'Powet bénerétioﬁ'ahd'guéttara
Depression Hydrp'ahdiheheﬁéblé'Eheféy:ﬁﬁfﬁoiity wéré estab-

"“1ishéd by réspective Presidential decrees,
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Thus, there'exist_at presentlfour authorities for power

_dévehnmeht:ahd aﬁ authority for expansion of distribution

systems in rural area as. shown below. Of these authorities,

"EEA has thc statutory duty to conduct generatxon, transm1391on

and d§stribut}oh cf e;cctricity to the ultra hlgh_vcltage (220

kV and 132 kV - UHV) and high voltage (66 kV and 33 kV - HV)

consurers. - Wholesale' suﬁpl& of  electricity to distribution _

companles is also carrled out by EEA.
- Egyptlan Electrxcity Authorlty {EEA) . becxec No. 12 - 1976

- Rural Electrlf;catlcn_Authoglty (REA) Decree No. 27 - 1976

_~:Atqmic Pcwet‘huthorityADccrée no. 13 - 1276

- Nucleé;'Plcnts Authofity
for Power Gcﬁetétiﬁn . . . Decree No; 13 < 1976
- Quattara DcprcSSion_Hydro and Renewable |

Energy Authority pecree No, 14 - 1976
MV. and LV Power Distribution -

Up tc the eﬁd.of71978, power distribution at all yoltagé
classes had been carrled out by EEA. However, seven distribu—
tion compacles were establlshed in 19?8 to supply energy to
gencral consumexrs. at. medlum voltage (11 kv - MV) and low vol-
tage (380 v and 220 V - LV) Jin thelr respective dlstrlbutlon.

zones from the beginnxng of 1979._ These dlstr;bution com=

panies are as‘fcllcﬁs;

- Cairc‘Distribugicq Qcmgany: e ) ,Decrce'ﬁc._220 197@
- Alexaﬁaria Districuticn Ccmp§py, } Dccrec No, 224 f 1978
- Canal Distribution Company ~  Decree ﬁo.__:zlzs = 1976
- Delta Dist_riputign:ccﬁpgny ... . Decree -'N{_). 223 - 1§7§ ‘
- Beheta_ﬂcrfhern_éné ﬁcctctc‘negions .- | ‘ |
}Distribuﬁiou @cmpsnyc, _:,f.‘_ . ,:.  ﬁccccc:ﬁo. ?21 - 1978
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- North Upper Egypt Distribution Company Decreé No. 222 - 1978

. = South Upper E§?pt"bistribﬁtibh Cdmbaﬁy Decree No. 226 - 1978

3-2-3 Egyptian Electricity Authority (EEA)

As stated above, EEA' was established in 1976 by Presidential

Decree No. 12 of_thé{éameEYeéf;' Its=statuto;y:dnties; administra—

tive organ and internal organization are as follows:

1)  Statutory Dﬁfieé'by Presidential Decree No. 12

EEA's statutory duties are specified as follows:

' Carrying out projects for géneration, transhission and

diStribﬁfioﬁ of’elé¢trici£9 ail'dver the Répﬂblid;

- Managing, dperating and maintaining ‘power stations and
'organiziﬁg loads in the main networks all ovér the Repuh-~
e

Distribution and sale of electric pbwéf'ail‘ovef the Re-~

public. As described above, distriﬁhtibn is transferred

to seven distribution companies from the beginning of

1979,

Performing studies and résearches on matters relating to

the EEA'Q activities.

Performing expertise work and exeéﬁting'projects.within

its scopée of work - whethér inside fhé”Republic-or abroad

.thrbﬁgh abilities and expertise available to it or on.its

behaif.
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EEA' s Activ1t1es after Stated Decree in 1978 )
S;nce REA has a purpose of constructing dlstrlbutlon net-

works in rural area; pOWer distrihut;on 1tse1f‘1s not ;ncluded,

in its duty. Categorlcally, its duty is to construét trans-
m1ssion and d1str1but1on systemq at 66 kV and below in the

whole country exeept for Great Cairo (Cairo ‘governorate  and

Giza governorate) and Alexandr;a.._nfter constructlon, 66 kv
and 33 kV transmlssion systems are transfered to EEA, and.
dlstributlon systems ‘at (31 kv and helow to the distribution
cOmpan;es (DC);'.The duty of the distributien companaes is to
secure stqﬁle_supp}y,of elgétricity‘ﬁo general consumers fed -
on li kV and below.
The limit of EEA's activities is summarized as follows:
a. Construcfipn _-
- Constiﬁctipn”of:pﬁﬁer piants.
- Construction of UHV and HV transmission lines and
substations
b. Operation of_power_systém
C. Power.distfibution
< UBV power supply to:
. KIMA (fe:ﬁjlizé?l
. SOMED (pipe-line)
P Alumiﬁium |
- HVIPOWer supply to:
+ Industries and.Bafra Broad Caét
. Irrigation; drainage and land reclématicn  

'~ Wholesale to the distribution companies
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Control of Blectric Power Industry.
_fhg_electri¢apawér'indusﬁiy iﬁc1udin§_BEA; REA, distribu—.

tioﬁ'éoﬁpéﬁies and‘othér.aﬁthq:itiééLfér new eﬁergy.réSGﬁrées

arethﬂetﬁtﬁe geﬁeta1.cbntr01_5yltﬁé:Minisﬁry ofTBIectricify

and=Ené$gy. _?or the effectiveIC6ntioi and administration by

the Ministrf,'the following two advisory OEQaﬁs are establish-

ed: -

- High Board of the Electfiéity Sector
- High Board'bf the Renewable Energy
The orgaﬁizatidn'chart of'electric:power industry i§:shdwn

in Fig. 3-1,
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Otganiéation bf IEEA
The Board of Dlrectors is the supreme orqan of EEA which
deCLdes operat10nal and fxnanca.al policies, development pro-

grams and other .unportant affalrs, and 15 fomed of 21 members

:.nclud:mg Chaxrman of the Board. The Chairman of the. Board

(Cha:rman-of .EEA) 1s appomted by a Presidential decree.
Other members of the Board are appointed by a decree from_
Pres:.dent of the Cabmet upon suggestxon of the M1nlstry of
Electnclty and Energy.

a. Gene_ral'Seruce

S_’.ta'ffs' beldr%‘igihcj _i:'o.é:tﬁe-?chair.man and the Board _of
Ii.ii‘.l.ceétor"s‘ are Legal A&ffiéor, Téc:hr_u:iéal Advisor,. 'I‘.rai.ni:n.g.
Advisor, 6r’génizationf andx f’lanégérﬁe’nt Advis'_c_»‘;_:.. éeﬁeral
service sections consist of Sebrétafj{ Séction. ;(Chairman):,'
‘Secretary Section (Board of Dir.écrtors), ‘ Legal Affairs
Départinent, Follow and Infomation Department, Securlty‘
Department and Flectriclty Poli.ce.

b. Busnjess Operation_

: Bu.s.i.ness oﬁerétion of EEA are c«.arr.ied out under thé
géhefa]f..f:ontrol by the Chair.mé'n-_a:nd three Deputy-Chairmen
in ¢ha’rgé of Technical_hffai;s, Operétion, and‘Finan{:e aﬁd
Administration. . | i

“The organizétion,'chart of EBEA is shown in Fig. 3-2.
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3-2-4 _Power'Supplyﬁsystem'af'EEA=-5

1)

-

Power Facilities

Power Stations

.:a)

Installéd Capa01ty and Peak Load
The total. 1nsta11ed capacity of the EEA's powér sta-
tlons as of the end of 1982 is 5 132 MW, oE ‘which

2, 445 Mw 15 of hydro poWer' stations COn51st1ng of

.2,100 MW Aswan ngh Dam power statlon and 345 MW Aswan

Dam pdwér-statioﬁ,'éhd thé'remaining-é 687 Mﬂ'is of
thermal pOWer statlons con51st1ng of 1 6?5 HW steam

power statlons and 1,012 Mw gas turblne powar sta-

tions.

From 1970 to 1975 there hsd'beeﬁ'no:éﬁémentation of

capacity of thermal power stations beécause of the

large generating capacity of Aswan High Dam power

statién‘ﬁhiéh was'put'ihts operation in 1967, but for

.the perlod of 7 years from 19?6 through 1982 the in-~

stalled capacity of thermal power stat1ons increased
from 1,330 Mw to 2,687 MW_ln order to_meet growing

powér demaﬁd.

The peak load on the FEA s Unxfled Transmission System

1ncreased from 1 100 MW in 1970 to 3 900 MW in 1982,

Thé 1ncreases of installed capacxty and peak load for'

‘jthe observation perzod are shown in Table 3- 4
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Table 3-4 Installed Capacity and Peak Load.

Unit: MW

'Instéiied.capaéity .
e : g : C Available
Year Therial Hydro Total Peak Load .Capacity
1976 1,330 2,445 3,775 1,100 |
1975 1,330 2,445 3,775 1,733
1976 ;,j44” 2,445 3,789 1,969
1977 1,415 2,445 3,860 = 2,284
1978 1,460 2,445 3,905 2,564
1979 1,784 2,445 . 4,220 2,829
1980 - 2,286 2,445 4,731 3,239
1981 2,469 ’2,445 4,914 3,553
1982 - 2,687 2,445 5,132 3,900 4,077

bj Avallable Capa01ty

..As stated above, the total 1nstalled capacity of 2 687
MAd of thermal power statlons consists of 1,675 MW
steam poﬁer.and 1,012 MW gas turbine éapécities. A1l
these'éas thrbtné power stations are new,_pommissiohed
after 1976, eXcept for 28 NW Ei Max.

.As contrasted to th;s, more than two—thlrd (1 366 MW)
of steam power stations are very old. These power
" stations have been erected in 19505 and 19503. The
total 1nsta11ed capacity of new generating units of
.steam poWer statlons is only 30? 5 MW as. shown below:
Cairo West No. 4 Units R 87.5 Mw (1979)

Kafr El Dawar No. 1 and No, 2 Units 220.0 MW (1979)

Total 307.5 MW
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,Therefore, 1t should be noted that the total available
'capa01ty of the ex1sting steam poWer plants is only
1,225 MW as compared with the total installed capacity
-_bf'l 6?5 MW. This is dué to their"aqes and the gif-
: fxcult circumstances of opératlon after the 3rad Middle—
East War in 1967 E |
As for gas turbine power plaﬁts, tﬁeir éVailéble_capé~
city.dééreaées necessarily accérding to rise of am-
biéent tgmperathre. Accordiﬁgiy,'the available capa-
'eity.is'estiﬁ&ted by EEA at 80 to 85% of 150 rating
capécity in fhe climatic conditions.of Egypt.
The actuval hydro electric power output.dépends.upon
the available discharges allotted by the Ministry of
Irrigation and also upon the dynamid and static sté_
bility of the 500 kv network, and it is estimated at
2,000 MW, |
Thus, the total avallable capaclty of the existing
power stat1ons 1ncluding hydro, steam and gas turbines
as of ‘the end of 1982 is onlky 4,077 MW as indicated

below:

Table 3-5 Installed and Available Capacities {1982)

_ _ Installed Available
Type of Power Plant Capacity - Capacity
. - (M) . ()
‘Hydro | 2,445 : 2,000 (82%)
Thermal.

Steam 1,675 : 1,225 (75%)
Gas Turbine o C1,012 . 852 (87%)
Sub-total | 2,687 2,077 (77%)

Grand Total - 5,132 4,077 (74.4%)
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‘ Théréfore,..z‘x;tr}ough-the t_i)tga}. installed céb'acity' was
5,132 ¥ as 6£'£hé énd of 1982, the available capacity'
ﬁas_dnly about_4.07? MW, which was not sufficient to
éive ¢nough:margin over the maximum pover demand of
_3,900.Mw71h_th¢;§ame fearf The électriq power faci-

lities as of 1982 in Egypt are shown in Fig. 3-3.
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Table 3-6 (1/2) = General Characteristics of Poﬁer Stations
(Aé of the end of 1§82)'

Unit: kW

L . _ 7 _ Total . théi ‘ Commiésion-
Power Station - Unit x Capacity Installed Available ing Year'
o : ‘ Capacity Capacity '
A. Hydro P.S. |
Aswan High Dam 12 x 175 2,100 1,750 % 1967-70
Aswan Daﬁ N 7 x 46 ' ' .
L 2 x 11.5 345 250 1960
Total Hydro ' o 2,445 2,000
B. §£eam P.S. . :
Cairo West 3 % 87.5 1966
1 x 87.5 350 245 -.1979:1
Cairo. South 2 x 60 - ' '  1§5?
1x60 | 1955
ix 60 _ 240 - 160 1965
Cairo North 2 %10 - o ' © 1952
2 x 30 - . 1954
. 1x 20 100 : 75 '1955
- Talkha 3x13° | 1955
3 x 30 129 126 1966
pamanhour 2 %15 | o 1360'
| 3 % 65 225 . 185 1968
El Suif 2 x 26 - 1961
o 2% 30 112 35 1969
Assuit 3x30 20 85 1966
" El Tebine 3x 15 45 44 1958
‘Karmauz 4 x 16 64 10 . 1946-56
Suez o 4 % 25 106 15 1965 |
Kafy Ei Dawar - 2 x 110 220 i85 1979

Total Steam 1,675 1,225
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Table 3-6 (2/2) Genéral Chéracteristics of Power Stations

(As of the end of 1982)

Unit: kW
Ce , _ Total Total  Commission-
Power Station - Unit x Capacityl Instalied Available ' ing Year -
' : o : Capacity Capacity
" Gas Turbine P.§.
Cairo North ix20 ' 20 15 19?8_'
Talkha 6 x 24,2 . 1979
o 2 x 24.2 1193.6 186 . 1980
Bl Tebine 2% 25 50 43 1980
Karmouz 2 x 12.5 25 10 1980
Suez S 1 x 17 17 12 1976
El Max 2 % 14 28 24 1966
Ismailia 1 x 22 22 13 1977
Abu El1 Matamir 1% 23 23 20 1978
Helwan 5 x 24.2 - 121 110 1980
Heliopolis 3 x 12.5 37.5 20 1980
~ Cairo Easﬁ 2 x 25 50 42 1980
E) Suif 1x 26 1980
1x 33,3 1981
2 x33.3 126 110 1982
Mahmoudia 4 % 50 200 160 1981
1 Shabab 3 x 33.3 100 87 1982

Total Gas Turbine B o 1,012 852
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Transmiésibn Lines and Suﬁstatiéns

The voltagée classes are %00 kﬁ;~220 kv_and 132 XV for
ultra.higﬁ'voltage.(UHV} tféﬁshiésién:syétems and 66 kv
and 33 kv fér ﬁigh_VOltage_(HV) transinission systems.

jThé'importanée of erection of the 500 kv transmission
network appeared with the consttuétion”of Aswan High Dam
power station which produces about 50% of the total power
in’ Egypt ihfdrd power generation of 10,215.1 GWh againét..
total energy genération bf 20,747.5 Gwh in 1981). 1In
1981, the 500 kv netﬁork transmitted an amount of energy
équal- to 4,458.1 Gﬂﬁ to feed loads in Delta, Aiéxandria,

Suez and Cairo regions. The remaining 5,757.0 GWh was

- consumed- in Upper Egypt to feed KiMA, Aluminium, etc.

The 132 kV transmission system is erected in paréllel
with the 500 kV system between Aswan High Dam power sta-
tion and Beny Soﬁef through Aswan Dam power station and
Samalout, Anothér 132 kV branch line runs from Samalout
to Beharia Oasié‘to_feed loads by phéspﬁéte mines.

In lower Egypt the 220 kv.trqnsmission nsthork which
starts from Cairo 500 kv -subStatioh. connects all main

cities such as Alexandria, ‘Ismailia, Suez, Sokhna  and

* ‘other consumption centers in Delta.

Line routes of the trunk transmission systems are as

follows:

'a) Upper Egypt

500 kV System

° Aswan High Dam power station - Nag. Hammadi ~

Samalout - Cairo
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132 kv Systém

@ Aswén High Dam power station - Aswan Dam poweyx
station - Luxor - Nag. Hammadi - Samalout - Beny
Souefﬂ.

° Sémalout ~ Beharia Oasis

b)_ Lowér'Egypt—

. 220 kV System

° E1 Harm - Cairo South - Wadihoof - Wadihoof - Sokhna
° Cairo'Sduth - Cairo East - Suez

° Cairc South - El Haimm - Cairo West

e Caifo‘SOOkV - Cairo West - Cairo North - Heliopolis

_® Caivro North - Zagazig - Ismailia {(Manaif)

° Cairo 500kv - El Tahfir I - Damanhour - Kafr E)

~ Dawar - Alexandria I

° Caito 500kV - El Tahrir II - Ameria (Alexandria IT)

. = Somid

©° El Tabrir I - Tanta - Talkha .

® Damanhour - Mahmoudia - Kafr El Shikh ~ Talkha

® Manaif - Port Said

. ©° Manaif - Abu Sultan .

The.transmiésion line lengths and the substatidn capa-

cities as of the end of 1981 are shown in Table 3-7 and

Table 3-8 respectively.
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Table 3-7 - Transmission Line Lengths

(As of the end of 1981)

Unit: knm
NV - By
Région 500 kv 220 kv 132 kv 66 kv 33 kv Total
Cairo - | 352 431 283
Alexandria - 417 518 138 1,073
Canal 728 620 1,348
Delta 714 1,235 913 2,860
Upper Egypt 1,576 2;098 368 1,142 5,184
Total -1,5&6 12,211 2,098' 3,172 2,191 11,248
Table 3-8 Transformer Capacities of Substations
(rs of the end of 1981) Unit: MVA
UHV HV
Régicn 500 kv 220 kv 132 kv 66 kV 33 kv Total
Cairo 1,245 1,723 2,968
Alexandria a4s 325 365 1,535
canal 670 199 869
Pelta éso 1,057 200 2,097
Upper Egypt 3,280 1,377 227 408 5,292
3,280 3,620 1,377 3,511 973

Total

12,761
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2) Evolution of Power Demand'and'Supply-

. a. Annual Genetatiénfand:Peak Load -

Year

1970

1975
1676
1977

1978
1979

1980

1981

1982

_For the period of 12 years from 1970 through 1982,

_the annual energy genération increased from 6,915.4 GWh to

23,350.0 GWh at an average rate of 1¢.7%;, while the peak -

load increased from 1,100 MW to 3,900 MW at an averagef

rate of il.li_as shown in the following table. For this.

observation period, low growth rates of eénergy generation

and peak load Guring the first 5 years from 1970 to 1975‘

(7.2% andS9{5%_fespec;ively) as contrasted with the high

growth rates during the latter 7 years from 1975 to 1982

{13.2% and 12.3% reéspectively).

Table 3-9 Annual Generation and Peak Load

Anhual Genération {GWh)

Thgrmél

2,225.,5

3,009.3
3,642,7

4,478.1
-5,077,6

6,750.7

8,628.1"
10,53254,',

Annual Increase Rate

1970 - 75
1975 - 82
1970 - 82

Hydro

4,689.2

6,790.3
8,002.8

9,037.5
1 9,935,1°
9,608.3
9,801.3

10,215.1

Total

6,915.4

9,799,6

11,645.5

12,516.6
15,012.7
16,359.0

18,429.4

20,747.5
23,350.0

7.2%
13,2%
10.7%

Energy
sola {GWh)

5,937.1

8,307.6
9,661,5
11,488,9
12,722.5
14,549.0
16,113.7
17,940.1

Peak Load
(MW}

1,160

1,733
1,909
2,284

2,564
2,829

3,239
3,553
3,900

9.5%
12.3%
11.1%
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From the cohmissioﬁing'éf Aswan High Dam power.sﬁa_
tion iﬂ 1967,'hydié'énergy:héd'beehithe major source of
électrical enény géneratibn in Egypt'uﬁ'to fhe year 1986,
representing 53.2% of the total eénergy generation in 1980,
But; in.1931 the component ratio of'hydro geheratién.iow-
ered to 49.2% of the total power.

=.The ﬁtiiizétion qf High DgﬁLPOWér.statiOn in geheraté
ing hydro powef uSing the available discharges determined
to pass by tﬁe' Ministry of'rlfiigatioﬁ is cﬁhtinuOUSly g

increasing. In 1981, it réached 99.5%, s0 now Aswan'hf&ro

‘power system is used up to the maximum of its power gene-

rating capability.
Component Ratidé by Zone of Energy Sold and Peak Load

Thé annual energy sold by zone from 1979 to 1981 and
the peak load by zone for the period from 1972 to 1979 are

shown in Table 3-10 and Table 3-11 respectively. Accord-

ifig to these tables, the component ratios of energy sold

and peak load by zone for the recent years can be summa-

‘rized as follows:

- Zone ' Energy Sold ‘Peak Load_

- Cairo . - 34% L 372
Alexandria : S P 1Y SRS V1Y
'ﬁelta o i6%

e - : 25%
Canal . _ 7%

Lower Egypt 69% ' 74%

 Upper Egypt o 31s 26%

Total 100% 100%
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The cémparison of.the above component ratios by zone
be£Ween energy sold and peak 1oad'iﬁdicates that the load
=fa.ctor.i.n Uppgf Egépt, wﬁete big industrial consumers such
as KIMA,-Aluminium, etc., concentrate, wouid.be_fairly
higher'than that in Lower_Bgypt.

Table 3—10_:Energy Sold by EEA

_Eﬁetéy-éoid-(cﬁﬁ) Component Ratio (%)

Zone 1979 - 1980 1981 1979 1980 1981
Cairo . 4,957.3 5,608.1 5,902.8 34.0 34.8  32.9
Alexandria 1,833.8 °  1,923.9 2,088.2 12.5 12.0  11.6
Delta 12,258.5 2,552.0 3,065.1 15.6 . 15.8 7.1
Canal 925.5 1,069,2 1,265.4 6.4 6.6 7.1
Lower Egypt _ 9,9?5.1 11,153.2 ‘12,3é1;5. 68,5 69.2 68.7
Upper Egypt 4,573,9  4,976.6 5,618.6  31.5 30.8  31.3
Total 14,549.0  16,113.7  17,940.1 = 100.0  100.0  100.0

Tablé_3—11 Peak Load by Zoﬁe {Monthly Aveérage)

Unit:_ MW -
Maximum Load Cairo . _ Alexandria Delta- L. Egypt - Upper Total
Month - Year Canal - Total Egypt
November, 1972 507 173 225 205 270 1,123
December, 1973 549 193 237 979 264 1,198
September, 1974 565 222 . 263 1,050 350 1,335
pecember, 1975 - 671 235 38 1,254 . 447 1,691
December, 1976 = 761 250 408 1,419 486 1,836
becember, 1977 872 297 T 492 "1,661 637 .2,238
December, 1976 . 834 286 645 1,815 B3 2,449
Decerber, 1979 1,055 349 699 2,103 ‘716 2,742

: Cqmpoﬁent Ratio o ‘ . ._ -

in 1979 37.4% 12,35 24.8¢  74,5%  25,5% 100.0%

Source: Statistic Data pro#ided by Planning Department (EEA)
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¢. Load Factor and Paily Joad Curve

The annual maximum power demand has been recorded

almost in December every year. The annual load factor was

around 67% in average for the 4 years from 1§75 to- 1978

and 66% for the 4 years from 1979 to 1982 as shown belowi

Load Factor

Year Load Factor  Year

1975 64.6% 1979 66.0%
1976 69.6% 1980 65.0%
1977 67.6% 1981 66.7%
1978 66.8% 1982 68.3%
hﬁéfage' ' 67% 13§era§e 66%

The load factor by zone from 1979 to 1981 Waé around

62 to 64% iﬁ Lower Egypt and 72 to 75% in'Upper Egypt as

shown below:

Zone

Lower Egypt

Item
Annual géneration
Annual peak load

Load factor

~ * Annual generation

Upper Egypt

whble_coﬁnfry_‘

'Lcéd factor

Annuai_péak load

Annual generation
Annual peak load
Load factor

(Gwh) 11,173
W)
'(%)

{Gwh)
{¥w)

(%)
{GWh) 16,359
2,829

()

{®)

1979

2,044

62.4%

5,186
- 785
75.4%

66.0%

1980

12,794

2,350
62.1%
5,636

889
. 72,4%

18,429 .

3,239
65;0%

1981
14,458
2,567
64,32
6,289
986
72.8%
20,748
3,553

66.7%

. The ddily peaking ﬁime cbntinues_about 5 hdurs from

18 o'clock té 23 o'clock as shown in Fig. 3-4, and the

difference between peak load and the minimum load in the

mid-pight was 1,200 ¥W on the aﬁnual peak day in 1981."
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..Fj..‘g..'3“4 : Daiy' Load Curves on the Peak Days
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System Loss Factor
' The system loss Ifaéfot in the EBA's power system

which includes station sérvice use and UHV.and HV trans-

mission losses is around 13%; but, the overall loss factor

‘which includes the losses in EEA’s power system and MV and

LV distribution losseé of energy suppliéd b& the distri-
bntioh compéhies is now about 21.,5% aS'shown below:

Gross Energy - Energy Sold © System Loss Fécfor'

Generation  EEA EEA + DC © EFEA  EEA + DC

(Gwh) (GWh) (Gwh) (%) (%)
16,359.0 14,549.0  13,179.0 11.1 19.5
18,429.4 16,113.7  -14,289.8 1256 22.5
20,747.5  -17,940.1 16,286.8 13.5 21,5

23,350.0 20,267.8  18,306.4 13,2 21.6

Of the above system losses, the station service loss
was 3,93 in 1980 and 3.3% in 1981. The station service

loss in 198% for steam power étations.of which old and

"small scale génerating units hold a-majof part was as high

as 7.2%, However, for poﬁer plants as- 4 whole, the sta-
tion service loss was_as low as 3.3% because of big pro-
portions of energy génération by hydro power plants and

gas turbines as shown below:

Power Plant Gross Generation Net Generation Station Service

" (GWh)  (GWh) Loss (%)

“Steam P.P. 7,526.5  6,986.3 7.2

Gas Turbine 3,005.9 2,984.0 . 0.7

Hydro P.P. 10,215,1 10,090,6 - S

Fotal 20,747.5 20,060.9 3.3
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Energy'COnsﬁmpiion_by Categéry of Cénsuﬁers

Up to the end of 1978 eﬁergy distribution af: all
vo;tage'ciasses had been-éarried.ouf by EEA, But, seven
disfriﬁutién_coﬁpanies were establishe& in 1978 in érder

to supply'electficity to general consumers fed on 11 kv .

and below in théir respective distribution ZOnes f:dm the

beginﬁjng of igig,_.TherefOre, the classificatibn of con-
somers after 1979:i$ different from that of the ﬁreCeding
yéars. -

--Thé EEA‘s_enérgy.sold By_categqry of consumers from
1979 to 1981 ‘is shown in Table 3-12;‘and the oﬁerail‘éner—-
gy soid.by both EEA éndrthe distribﬁtion companies for
1980/81 and 1581/ 82 is’.g.iven-in Table 3-13, From this
table,_thé componént ratios of various consumers  ¢an beé
sﬁmharized as follows:

Industrial o . _ 55.,9%

Residentiéi/Commercial '25;4%
‘Publié Ufilitiés, | - 7,78
Agrigulturalflrriéétion o 5.0§
Covernmentai ﬁuildings ‘ . 3.9%
Others = -~ 2,18

fotal .. S 100.0%
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Table 3-12 Energy Sold by EEA and Its'Avefage

.Energy Sold (GWh)

Rate'

_ Average rate

, (mill./kwh)

Category 1979 1980 1981 1970 1980 1981
220 kv and 13é kv - _
KIMA 1,534.3  1,453.5 1,451.8 3.4 iaé’r 3.4
Aluminium 1,531.3. 2,096.4 ﬁ,4o7.5 26 2.8 é;gf
SOMED 280.6 275.1 327.1 5.3 5.1 5.1
66 kv and 33.kV
Egypt Chemical 95.1 104.5 85.4 6.5 6.5 6.5
NASR Petroleum 81.5 24,2 101;3' 5.0 5.0 - 4.9
Abu Qir.Fértiii%er 12.1 3.3. 9.9 6.4 7.2 6.5
Talkha Fertilizer 233.1 222.3 306.9 6.5 6.5 6.5
ARSENAL 10,9 10.0 10.8 6.7 6.4 6.5
MEHALLA EL KOREA . 44,9 34,4 81.3 7.0 7.0 6.8
Aleg. Petroleum - - 21.3 - - 5.?
Aleﬁ. Cemént - - '100.b - - 6.5
Total indﬁstiies 4,124.3 4,298,7 4,903,8 3.5 3.5 3.7
Irrigation/Drainage 213.1 453.1 489.4  6.9- 6.9 6.4
Land Reclamation - 24.6 é.6 - 8.3 8.3
Total Agriculture 213.1 '.4?7.5 498,0 6.9 7.0 6.5
BA&RA'Broad Cast 21,2 18.9 18,6 8.3 7.5 6.5
tholesale to D.C. 10,187.5 11,513.4- 12,519.7 9.0 9.0 9.0

Total EEA 14,546.1  16,113,7 17,940.1"7.41; 7.47_ 7.47
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“Table 3-13 _Energy Sold by EEA and DC and Comporent Ratics

1981/82

Componéﬁt

Category 1985/81
: - (GWh) (G#h) ratio (%)
E_EA_ {UHV and HV)
Industries 4,907.7 4,793, 27,9
Agricuiture/irfigation 440.7 512.5 'éfo
PATRA BroadCast.. 20.0 ©20.0 .0{1
_SuE;Totdl  5,368.4 5,326.0 31.0
. Wholesale to D.C. 11,867.1 13,687.3
fotal EEA. . " 17,235.5 1%,013.3
Distribution éampahiés‘(mv and:LV)
Industries | | 4,278.0 .4,799.6 128;0
Agriculture: .33§.§ 323.0 : 2;ﬁ.
Hoﬁsing Companies 258.8 337.0 2.0
public Utilities ©1,153.9 1,324.4 7.1
-Residential/Commercial. 3,583.1 4,372.§ 25,4
Governmental Buildings 612.5 B 682.6 3.9
‘Total D;c. | 10,222,2 11,839.5 69.0
Total.Energf S0id (EEA+DC) 15,590.6 ' 17,165.5 100.0
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£f. Proposed New TéiifE.Syétgﬁ_
: é)’ PrepSrati0n of New Téfiff'systém'énd its Philoséphy
 0n‘th§ occgéiBh of'finéncing Shoubr; power plant ﬁro—
ject wh{ch is hbw in bibgiéés, the International Bénk
'fbr‘Reconétiﬁétiéhiand?Deveibpmént (IBRD) recommended _
‘EEA'iﬁ:1979 to téke:de¢es$atf méasutéé.to ra#se up.by
' step“its:rate of feiutn.itatio of net income to work-
iﬁg asééEsf trom 5% to:9$. In order to'improve the
finaﬁcial'situati6hs;;EEA prepafed a new tériff struc-~
ture fér.iiéhting and tgéidential in.ﬁp;ii, 1980, and
“also requésted.SOFRELEC, Francé; to study a new tariff
syétem, The studies'ﬁéde_by'SOFRELEC were compiled.in
a series of reports and.submitted to EEA in 1981 and
1932. |
EEA, based on the above studies, has elaborated in
1982 and 1983 amendments to the present tariff system.
In 1983, a cbmprehenéiVe.draft for the tariff 5yétem
was proposed_by EEA and.submitted'to the aufhorities
concerned for approval.
Structure and philosophy of the proposed ﬂew tariff
syste@'are as.follqﬁsi | |
i. The proposed tariff syétem i3 established on the
marginal cost theory. 1In thisrcénnectiOn;rit is
to be ndéted that as far as the deVelc?ﬁéﬁt pro-
yrams are carriéd out 'in a optimum manner the
 devé1opment costs (mafgihal costs) should theore-

tically coincide with total average costs.
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iv.
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The ‘Prdpbsed tariff structure consists of the
deman&'éhérqe and the"energy charges. But, for

the purpose of 91mpllficat10n, the agricultural

~use fed on Fﬁdlum voltage (11 kv) and the com="

_ merc1a1 and govexnmental ‘uses, etc., fed on 1ow

voltage are of the energy charges only.

The proposed tar1ff 15 considered as per SﬁbSldlZ—
Ved prlce of fuel (7 5 LE/ton for Mazout and 35

:LB/ton for Sollar),

As a tafget of revenues requirements, the pfoposéd

tariff system adopts the larger one of the follow-

ing two:

- Revenues to be obtained when self-financing_
.'ratié on the debt service (interest and instal-
.ménts of the next year) is 1.5.

- Revenues to bg obtained ﬁhen.rate'of zetux¥n on

the net fixed assets in service is 5% to 9%.



3 =42

And; as a result of calculation, it was obvious

that the ratio concerning the return on the net

fixed assets in servxce as reconmended by IBRD is

fully satlsfled ‘when the ratio on the deht service
is respected {but.. not the xeverse) T%erefore,
the 1 5 ratio on the’ debt service is adopted in

the proposéd new tariff system.

b} .AVerége Rates Per Unit Sold in the PropoSed Tariff

System

The overail average rate per unit sold (EEA and’ Pis-

““tribution companies) in the new proposed tariff is as

follows:.

Year Average rate {mill./kWwh)
1983/84 15,666

1984/85 119,226

1985/86 .23.109

1986,/87 '26.799'

1987/98: 28,846 (8% escalation)
1988/89 31,154 (S%‘ESéalatiOn)
1989/90-. 33,646 (8% escalation)
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LOAD FORECAST ,
The load foreoast which constltutes the basis of the power
development praqram for the current 5-year Plan (1982/83 - 1986/87

was formulated by Depattment of Planning and Economical Studies in

Apr;l, 1981, tak;ng.the;years_lgsl.to 2000 as a pred1ction perlod.

The meth0d6169Y-édpptéd in the forecast is to extrapolaté the

past demand trend in'conjﬁction with‘plaﬁned iafge loads. Need-

less .to say that this long-range power demand forecast should be

revised at least every 5 years, since néw large loads aré planned

- by each 5-Year Plan.

?hé'ngw.bdlk'consumérs of electficity-incluﬂed in the new

S-Year Plan are indicated in the following table,

Table 3-14 New Large Industrial loads - (UNIT:MWw)

Tndustry  Zone 1982 1983 1984 1985 1986

New industries

Ferro-silicon ' Upi:er" Egypt 806 - 80 80

Abﬁ Tar#éur Phospﬁate Uppér_ngpf - 20. - 90 80 90

Aluminium Sth_Expansio; ; Upéér;Eéfpt , - 80 a0 80 - 80

‘Under ground raiiway Caifo : 10_. ;6 .10 lb 60

El Dekhela Iron-Steel A}ekandrié - - - - QQ
| Total . (110 _ 405 585

Cairo, Alexandria 100 145 325 460 600

- 80

720 . 1, 000

Accordlng to the Minlstry of Plannlng, perspective of finance ;'

is secured for all of the above bulk consumers except for EL

Dekhelé.

EEA's load forecast inciuding these new large loads is shown

in Tables 3-16 and 3-17, Figs. 3-5. and 3-6.
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: Methodolbgy for Load Forecast

Thé demand functlon fbr eleétr101ty is different by cate-

‘gory Of cohsumers sueh as residehtial, commer01a1 1ndustr1a1,

agricultural, etc. Therefore,_lf data are avallable of ave-
rage rates per upit- sold for categorlcal consumers and thelr

réspectiVerlncomes represented by.GDP, 1t 13 de51rab1e for

- analysis to be carried out  for each_of-théSé'éétegorical con-
- sumers. However, data of categorical GDP which correspond

Jstrictly: td‘theée'catebdriéal'Con5umers are n6t”avai1ab1ea

Further, the classaflcatlon of analysis between poWer demand,

- gconomic growth and electrlclty pr1cinq for BEA's pover systen

has been conducted for only aggregated pawer demand as des-
cribed beIOWi

in general;;déhand:funéiioh for a'giVén commodity consists
of prices and income specifiea as follows:

Di = £(Pi, Pw, ¥)

_where, Di: Demand:for the i th commodity

fi: Priée bf the i th_cbmm@dity.
Pw: Pricés_of other commodities'representéd by
inteéréted genéral prices index
Y : . Incoie of_rhe chsumer'
.Since démaﬁ&.funciions”are homogeﬁoué'ﬁf-degreé zero in
terms of ihcome and prices, the above eqqation can be rewrit-
ten as follows*

Di = f(P1/Pw, Y/Pw)
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This meéns that theidemand for the i.th_coﬁmodity is a
functi6n of:the relaﬁiye-price of commodity and of thé'iﬁcqme_
iﬁ real_term. Tﬁeidemand fuﬁction for electricity will také
_tﬁe‘samé form.

For'the‘oﬁserﬁgtion period from 1970:thrOUgh 1981, indices
of power éonsumﬁtion,'defléted GDP and alsb.deflated.aQérage
rate per unit sold of eléétriéity which take 1975 as a base
- .year. = lob)ggre_as shOwn-in.iﬁﬁle 3-15. From respective
_change pattérﬁs_gf_these,thrée'serieS‘of indiées, it is pos-
.sible.to aSsﬁmerfhat there exists a linear relation between
power,deﬁand ﬁnd;Gbﬁiﬁut‘thét sﬁch‘relation dépénds on a
linea; valuafién'cf_ayérége.rate per unit sold of électricity.
From this, £hé éémand’fuhction for electricity {y}. is express-
ed jﬁ the forﬁ of the fdliowing multiple regression eguation:

y=at blx + b2X-

1 2

where, xlz GDP
Xyt Averagé rate per unit sold

In the'casgrthat the;e,exist more than three kihds of

samples of each_tbtalﬁnumber‘of-n as follows: -
(Y_lr x]_.i' xzi}_r {th 312: xéz}r'l-_--'- {.Yﬂ_' x_lt]..’_ x2n)

the regression cdefﬁiciehts'b and bz\can be obtained from the

1

following simultaneous :équatibns using the least square
method.
' +
Syb; + 8

1 12% = iy
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The multip1e3régreséioh equéfioh'iSHSQecified as follows:

- }

y =¥ +b L0y = H) 4 by, -,

The degree of conformity of the above mu1t1ple réegression
equation is measured by the fol¥owing 'multiple correlation
coefficient: -

2 l:-]Lsly + b282Y

By

where,
' n o .
. . w2
~E_: (yi = Y)
The degree of dev;at;on of the actual flgures of (y) from

.figures (Y ) calculated hy the above equation is measured by

the following standard error of regr9351on°-

. - _l "',2
s-j - (y_ y')

2) Resﬁit df:CalcuIation

Using the above equatlons and time—series data ngen by
Table 32 15 the following result is obtained:

S11”‘1 t 8y4by = Sly

44,495,677 by - 29,348 b, = 80,761,612 ..... (1)
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S),by * Szzbz S3y

~20,348 by + 22,28 b, = - 54,676 ceees {2)

From (1} and (2), the regression cbefficients'b1 and b2
are calculated és follqws=” 

b, = 1.5

1
b

Theréfote,'thé‘deméﬁd function for electricity is express-

-478.4

[}

ed by the féllowing formilas

Y +:b1(x1 - xl) + b2(x2 - %)

I

Y 2

2,778 + 1.5(x, - 6,116) - 478.4(x, - 7.75)

y = 4,312 4 1.5 x, - 478.4 x, . ¢sess (Formula)

'

Thus:

The multiﬁle ébrtelatiOn coefficient of the above formula

isy

S

yY . :

L {1.5 x 80,761,612) + (478.4 x 54,676)
149,590,379

It

(0.985

The above eoefficient which is.fairly hiqh'ahd_near teo 1
means that the obtained formula would be very approprlate fo
spec1fy the correlatlon between power demand, GDP and elect-
'r1c1ty charges. ” .

Deviati@ns ofthhéd_acigél:?fiqufeé -éf power ;onSﬁmptibh
givgn by Table 3-18 from fiQurés qélcuiétéd by the above for-
~ mula are translated into the fol;dﬁingzégandard error of re-

gression:

jw-y) ,/3—-5—(132—_32—9--457(@%)
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Power Demand Forecast Obtained from Muitipie Regressibn

It is'apprOPriate for power demand forecast for the conming

'séyefgl years to be made in a micro economic_frameWOrk, taking

ints accoUnt' authorized development programs for industry,

agriculture, land reclamation, rural electrification, etc. On

_the 6thér'hand;-for a long-range period, the power demang

forecast ' is generally made in ‘a macroscopic manner, using

general economic parameters . such as-antiéipatéd inflationary

tfend,_gréwth rates of GDP and popﬁiafion, ete. .

In the new . S—Yéér Plan for the period ‘from 1982/83 to
1985/87, it is_anticiéated‘that GDP in real terms will grow at
an_avérage.rqte_of B8.6% pér_annum.- However, thé:présent poﬁer
deﬁand forecast_was established béséd on . a higﬁigroﬁth rate of

12.3% per annum, which ﬁas récorded for the past 5 years from

'_1975 to 1980, because the power developmént bfogram should be

able to meet. any uhforéseén rapid increase of pcwéx demand.
and, for the period fﬁom 1987 to 1995, a :até’of'qrowth of
8.8% per annum was assﬁmed fot GDP; which is slightly hi@ﬁer
than the targeted growth rate in the cufrenﬁ 5-Year Plan,
Thus, the conditions appligd for - tﬂe present power demand
forecas£ are sumﬁed up as follows:
- Forécast ﬁeriod: : 1982/83 —-1§94/§5
- Price escalétidn indexes:
| Ffoﬁ 1982283 tq'1986/8? | 6.7%.per annum (éverage)-

?rom 1987/88'to iQQd/QS 6% per annum
~ GDP growth rate: |

From 1§éé/93 t031936/é7 Average 12.3%

 From 1986/87 to 1994/95  Avérage B.8%
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~ System idsé feétof: ~e : 21.5% (Actual figufe for
_ 1981/82) |
- Load facter: . 66% (Average fOf' the recent 3
| years)

;”ﬁlectrieit? bricinéf_

Pfesené-'tar;iff system will -e'tiil' be effective without

améndment. - :

Fof-the.calculetfon; GDP and average rate per unit Sold
expressed 1n the current values have been deflated by prxce:
escalat1on 1ndexes taking 1975 as a base year (= 100) Based
~6n the above stated condltions,'forecast of energy sold and
péak load_haVe'been ob{éined as shown’in‘Table 3-16.

_Result of ﬁacrejiéad'fdfcast derived from mﬁifiple regfes;
sion'equatioﬁ:ié shewn inHTable.3—16. In comparison with the '
.result of 1oad fofecast obtalned by Planning and Economical
studies Department EEA, the” above is almost the same.. Peak
load forecast obtained by both methods is shown in the follow-
ing table.. In this load fqreCast,'the development program is
planned by.use of the load forecast obteined'by'Piaﬁning aﬁd
Economical stuﬁies*DepéftmehtéEEA,'and the resulee are sﬁown

in Table 3417,
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Miltiple
Regression . " BEA

Cyear  ' S0 _Methed ;Fpreeasg
ies2 3,899 3,900
1983 S ' 4;340 -“-'4;320
1984 L . 4;é53' N .- 4,815
1985 S % ase 5,455
1086 TONE : 6,007 6,100
1987 T ; 6,732 | 6;?35
1988 ' i 7,363 7,360
1989 o 8,020 8,000
' 1990 SR 8,536' 8,720
1991 '_'-' 9,552 9,505
1992 o 10,327 10,360
1993 S 11,097 11,085
1994 : _" - 11,875 11,860

1995 o : 12,748 12,695
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Table_3—15?.B$sic Economic Data

Wholesale GDP (Million LE) Rate per Unit Sold

" Year | Enéféy Sold ‘Price Current Deflated Current Deflated
- (GWh} indexes Value Value ~ (Mil/kWwh} (Mil/kWh)
1970 . ‘5;937 75.0 2,971 3,951' 6.54 8.72
1971 6,218 95,1 3,146 4,189 -6Q93' 9.23
1972 __6,169  761 3,417 4,490 738 9.70
1973 6,178 81.3 _ 3,663 4,506 7.49 9.21
1974 6,895 93.0 _4,157 '4,513 7.27 7.82
1975 8,308  100.0 4,886 4,986 8.94 8.94
1976 -,9,662: .107.8 6,276 5,822 8.62 8.00
1977 . 11,489 S aizs 8,210 6,969  8.01 6.80
1§78 12,723 135.2 9,182 7,235 8,67 6.41
1979 | 13,179 | 148.4 12,475 8,406 1 9.65 .6.50_-
1980 14,290 180.6 15,808 8,753  10.86 6.0l
11981 - 15,23? ' 185.6 18,312 9,658. 10.69 5.64
Total 117,335 - 73,388 92.98
Average: _
1970-81  y=9,778 §1=6,116 §2=7.75'
Annual

Growth rate:

1970-80 9.6% 9.23% 8.3% = -3.7%
1970-75 7.0% . 5,0% 4.3% - 0.5%
1975-80 12.2% 12,94 12,38 ~7.6%

Source: Wholesale price-indekés'and_GDP.... IMF annual report'1982

Energy cbnsumption and averagé rate per unit sold ... EEA
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G.

A B. GopP . - -] ©- Tariff D. B B F. Conparison between Macro Multiple Regression
whole sal (1000 LE) (Mil/kWH) |Energy sold Generation at Load Peak Load Method and Andther Soluticn by computer system
- ' ole sale o —— R - _ : i — -
Fiscal price I X, Deflateq X *. - X, Ceflateq X,° Y = 4,312 + P/S TE. énd Facter |E/8.76.F Macro Multiple :
T rice In- RN - : . o RO S S
i - . e . : : o S : . - | regression Method EEA Forecast :
- Year Mdexes Value Current | : Value - Current 1.5%, - E. = ¥/{1-0.215)} (M) | calender it on T U RN
. ' : P R S : L Génsrati .. |Genevration |, :
(1075-100y] (1975 base) Value (1975 base)| value 478.4%, . Year e e o [Peak Load gi“g/g aor |pPeax toaa
o Xi'/ﬁ XZ'/A. . ' (GWh) |- {Gwh) End i((;Wh) (MW) End(GWh) - (MW)
1981/1982 | 207.6 10,479 21,754 5.66 | 11.76 17,323 22,068 0.683 3,688 1982 22,915 3,809 | 23,350 3,900
198271983 | 224.3 11,232 25,193 5.24 11.76 18,653 23,762 0.66 4,110 1983 25,003 4,340 25,107 4,320
198371984 | 239.6 12,519 | 29,995 401 11.76 26,742 26,423 0.66 4,570 1984 28,056 | 4,853 27,984 -| 4,815
108471085 | 255.4 14,129 36,213 4.60 11.76 23,305 . 29,688 ©0.66 5,135 1985 31,547 5,456 31,376 5,455
1985/4986 | 271.8 15,985 "43,447 4.32 11.76 26,223 . 33,405 0.66 5,778 1986 35,207 6,097 35,862 6,100
1986/1987 | 288.8 17,839 | 51,545 4.07 11.76 29,123 " 37,009 0.66 6,417 1987 38,876 6,732 39,246 6,735
11687/19088 | 306.1 19,672 60,244 - 3.84 11.76 31,983 40,743 0.66 7,047 1988 42,573 7,363 42,991 7,360
198871989 | 324.5 | 21,517 69,823 3.62 11.76 34,856 - 44,403 0.66 7,680 1989 45,368 8,020 © 45,856 8,000
198971990 | 1343.9 23,510 80,851 3.42 | 11.76 37,941 48,332 0.66 8,360 1990 50,506 8,736 51,074 8,720
193071991 | 364.6 25,725 93,826 3,23 11.76 41,354 52,680 0.66 9,112 1991 55,052 9,522 55,671 9,505
1991/1992 386.5 28,146 | 108,819 3.04 11.76 45,077 . 57,423 0.66 9,932 1992 59,707 10,327 60,679 10,360
199271993 | 409.7 30,482 | 124,922 2.87 11.76 48,662 ;51,990 0.66 10,722 1993 64,159 11,097 64,925 11,085
“V1ioo3/1004 | 434.3 32,701 {142,020 | z.71 11.76 52,067 66,327 0.66 11,472 1994 68,652 11,875 69, 464 11,860
1994/1995 | " 460.3 35,085 | 161,538 2.55 -} 1i.76 ' 55,720 70,981 0.66 . 12,277 1995 73,705 12,748 73,735 12,695
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Table 3-17 Léng-hénge'Load.PofeCast,by EEA -

Generation - Gereration

_ Ultimate  pPemand . . Demand = Load " peak
Year - Consumption _ at §/8 End . -at P/$ Tr, End  Factor . Demand
- {ewh) ~ (cun) ~ {cuh) (%) (W)
1082 18,330 .20,268::'= |  i23;35o 68,3 3,900
wes 19,709 2,787 25,007 6635 4,320
Coss a1,ber 24,200 27,984  66.§5. | 4,515_
1985 24,630 27,234 Caate les.ée . 5,455
1986 27,750 30,694 35,362  €6.18 6,100
1987 30;303 | 34,065 T30,246  66.52 6,735
1988 753;743 B 37316 42,901 66,86 7,360
1589 36,782~ 35,463 46856 66.86 8,000
1990 "f”ﬁolqééj' '.'_: 44,332 51,074 66.86 8,720
1001 . 43901 4,322 Ussert 66.86 9;505
1992 47,633 . 52,669 '60,é?§ | 66.86 10,360
1993 50,966. 56,355 64,925 66.86 11,085
1994 54,529 60,295 69,464 66.86 11,860
1995 “.:"58,66f_i | :;'6455%6 | 74,735 e1.2 12,695

Scurééé Flgures of peak load and generatiOn wefe taken from data pro-
vided by Department of Planninq and Bconomxcal Studles.

 Energy sold by EEA and ultlmate consumptxon.are based on the

system loss factors in 1981/82 (13 2% for energy supplied by EEA

-;uand 21 5% for ultimate consumption 1ncludinq UHV, Hv, My and.

'fﬁﬁ):: Estimated peak load (Mw) read;usted EEA's newest est1ma-

tion issued by EEA on February, 1983.
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POWER DEVELOPEENT PROGRAM‘f:

_ 83510 Aspects of PoWer Development Plan

The long-range power development program whxch was estab11shed":

based on the above mentloned long range load forecast shows that L

_1t is necessary to add a total capacxty of 25 500 Mw to EEA power .

system durlng the perlod from 1986 to 2005 Pranc1p}es‘of this

_long—range program are as follows.

The most capacity of Aswan ngh Dam power station will be used'

- for dally peak load shav1ng.

- Aswan Dam powor station and the efflcient new thermal unlts_
will be operated as neariy constant base load unlts.

- In order to save fuel 011 for exportras a precious 1ndlgenous_
eneruy‘resource with lncrea51ng value, constructlon of 011—:
fired thermal ‘power statlons will be 11m1ted to around 3,600

| MH.

_ -‘Constructlon of coal flred thermal power statrons should be
_accelerated. Scale of its development will be about 5,700 MW.L

:- From the early stage\of the years 19905, a series of nuclcar

p power stations should be constructed to free fuel oil for
export.. hnt101pated scale of development 1s around 12 000 MR,

- In. parallel w1th constructlon of nuclear poWer_ stations,

pQuattra hydro power statlon and a series of hydro pumped

storaqe power statlons wlll be constructed with a total

capaolty of 4 200 MW of whxch 1,800 MW for Quattra pro:ect

‘and 2, 400 Mw for hydro pumped storage prOJects.’

JThe above pro;ects are long-term targeted pro)ects,'SO.deﬂ
tailed:technical characteristics, time scﬁedule of implementation
of,each_individual project uill be determined in tne'future S-Year

power development programs of EFA,



3 =55

The current 5—year powef development program for the perxod:j
e ftom 1982 to 1986 is shown ‘in Tablé 3L IB.

Table 3-18 - Current B-Yéar Powér Development Pr09ram

project - - _1983 3 1,' 1934 e 3085 . 1936.
| Thermal - | .

Abi Qir:Q'f-h‘ ‘_" s x1s0 2 X 150

Iswiailia (Aby Sultan) 2 x 150  ° 1'x 150 R 1'% 150
Kafr ¥l pawar SR | ST T2 x 110
El.Suéié(Afakai o | 2% 150 71 X 300

Shoubrg El;kheiﬁa - '. _ S 2% 300 : 1 % 300
Damanhour. . - ' - o 1 % 300

Sub-total 600 950 © 1,120 750

Gas_TurBine
'E1 Shabab
iﬁi.Suif_ - _ _1 5 x 33.3
.El Maﬁmdudia o BT B L
Wady Houf. o . ' 3% 33.5 -

Damanhour Y B L

Sub-total 300 200 o 0

Total Installed . 900 950 1,120 750

Sourc¢e: * EEA = Department of Planning and Economical Studies
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3-4-2 Power Supply Plan.
The proposed capacitiesﬁﬁnd commissioning years of the pro-
jects included  in the long-texm power deveiopment progiram are

shown iﬁ‘Table 3-19,

Table 3-19 Long_Term'DeVelqpment Program

Total Installed

Year . q  Project - ‘ Capaciﬁy-(Mﬂ)'~
1986  (Hydro) 4 % 75 (Aswan II) 300 ..
1988 Coal 1% 300 | 306_

' ' _ ) or 600 M4 x 1
1989 Coal 1 x 300
oi1 2 x 300 . - 200
- or 1Tﬁ 600
1996 Coai.. é‘x‘JDO or 600_Mﬁ x 1
' oil 2.# 300 | i,2oo
or 1 x 600 |
1991 ' coal 2 x 300 or 600 MW x 1 1,500

Nuclear 1.x 900
1992 coal 2% 300 or 600 MW x 1 1,500 .

Nuclear 1 x 900

In connection é;th tﬁe aqtinq xéserﬁe capaéiﬁy to bé taken
;hto account iﬁ the.planﬁing,ﬁit is-to}ﬁe ﬁoted tﬁat'éfﬁethod
éenéraily adopted fot'dévélbbingicduntriéﬁ is fq reserve latgéf;'
. one of the following two: - | |
_—:Taté} of the largéét'aﬁd fhe next largest capacitie§ in tﬁe:
| poﬁér'§ystem |

- Capécity:equivalént t0 15 to 20% of the peak load.
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Taking into_ac‘:count the scale of EEA's powersysfem and _its'
component ratio of power 'sour(:es, a Capaéity equiVélent to 15% of
the peak ‘load has been taken as an adting reserve capacity in the .'

- above table.
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" NECESSITY OF: THE PROJECT

Hecessity'of.Power-DeVeiopment-

“‘As described in Section 3;4,<Loéd Forecast and following sec-
tion 3—5;3, Power Defglopﬁent frogfam, sinéé p0wer.demand—3upply
balahée as of_1987 will be §ery égvere, reserve ¢a§acity of the
s&stém.at the peak load will be'15.6%1as shown in'Table'S-ZO, Fig.

3-5 and 3-6. If no power devélopment will be pléﬂne&, the power

demand will exceéﬁ the power supply capacity at the beginning of

71989, and when the povwer plant with big capacity will need to be

overhauled, or will be tripped due to accident, lack of power

supply will be resulted in 1988, Thérefore, new power development

- project is needed for solution of the above situation. = To cope

with the growing power demand, construction program of 600 MW
pover generating.fadiiities as first stage, anleUO Mw.powef gene-
rating facilities as second stage, total capacity of 1,200 MW in
Ayun Musa, Sinai Peninsula, aré planned,

After Sinai éeninéuia was returned from Israel in 1979, the
Arab Republic of Egypt has promoted industrial development. in
Sinai as fast as possible. This projeét is one of-the industriai .
deveiépment bréjects,_ As for electrificatioh program in Sinai,
EEA established a committee to promote the program.

Accord1ng to the report issued by EEA in 1982, power demand in

' North Sinai (around El—Arish) and Maghara Coal Minée would be fore-

cast to be 44,000 kW, and 2,000 kW in 1987, respectively. And the

‘power demand in South Sinai would be'31,400 kW in 1987 including

20,000 kW consumed by Hanﬁanese Company'in AbUZenima. Power sup-
ply to these load centers up to 1987 will be pexformed bv independ-

ent small capacity ‘gas turbine and dieqel power plants locally
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;”installed._ These 1ndependent p0wer plants are. planned to be inter-

_connected with 220 kV main trunk transm;ssxon line runn1ng in the

dxrectxon of north to south of Sina1 after commiss1on1ng 0f the

prOJECt L P T '.s R T '.:'E o j\’.r}"i:

Thls prOJect wall contrrbute to promotion of local industries

in Sinai and alsc of deVelopment of settlement for 1nhabitants,

therefore, pronpt rea11zat1on of this pro;ect is expected.
Select1on of Coal-Fired Thermal Power Plant

Sznce oil shock 1n 1973, remarkable attention to coal iesource

3 has been consrdered as.a substltute fuel WOrld-wide and almost all

o of countr1e5 in the wcrld ‘has changed the energy policy o meet

-ﬁthe s1tuat10n. In Egypt, the! goVernment has - promoted the enerqy
policy and studied "the effectlve utilization of solar and w1nd
'power:energy. In accordance with the energy policy, construction

;program of coal- flred thermal power ‘plant which utilizes domestic

ccal produced from Haghara Coal Mine in northern portlon of Sinai

.Penlnsula and 1mported coal from forelgn countries- is" settled by

.EEA.” The development of coal- fired thermal power plant project is

flISt in Bgypt and contrlbutes much to the poliecy. _

eEQYPt ‘1§ 911 production,;country,u'and the _oil;lprodnction
amonnted, to 29 800, 000 tong . in 1980} domest1c consumption was
11,000, 000 tons and the remainlng was exported. .

Generating cost of coal—fired thermal power plant is IOWer
than’ that of oil- fired thermal power nlant as shown in Table 10-1,
Instead of utilizat1on of domestic c¢rude 011, utillzation of
domestic coal and imported coal as fuel of coal—fired thermal .

power plant will contributes to promotlon of oil exports ‘and eco-

nomic policy in Bgypt.
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-fﬁFof,thé%buépoéé‘of?étéblé;”éonéinﬁbﬁé‘élécéric powéf éﬁéply to

u load centers and pronotion of lecal 1ndustr1a1 aeVelopment, domes—

*tic heaVy 011 can be ut1lized for poWer generatron évén in the

event of decrease'in:or unstable coal supply due to unekpecteﬂ

‘sitﬁaiioh‘in'reiated"ddunfries{gtherefore, dual type boiler will

“be’ applaed to this Prﬁjectf

Power Development Programf
The scale of p@ker devalopment program for the long—rangeﬁ

demand forecast (1983 - 1995) including the system resetva capaci—

'5t1es, as deser;bed;in'seetieh'Sfd‘and the unit capaélties based on

© . the system stability were studied, and the power development pro-

"gram has been formulated 'as shown in Table '3-20 and Fig. 3-5 and

Fig. 3 -6.
As seen in Table 3—20 300 MW % 2 Sinai Coal—fired Power Plant-'

under the present prOJect and 600 MW x 1 El Kurimat Power Plant{

'ffof ‘a- total of 1 156 MH’ {1ncluding retirement of 44 MW at Bl

'-éTebxne) w111 be 1nsta11ed for the ﬂeak demand of - 7 360 MW and

.. 8 000 MW. 1n 1983 ané 1989 respectLVely, but in consideration of'

..the denand and supply balahée; the reserve capacltles of 9 27% in
ﬂ:1988 and 11 78% in 1989 afe lower than 15% of the standard, and

:therefore, it is absolutely necéssary to COmplete the above two

pro;ects in time for 1988 and. 1989 without fail.'“




Table 3-20

' Development-Pléh'aﬁd_ﬁehand-Sﬂpply'BélaRCe

- 3-861
= S L B RN SR C. Peak De- | D. E. B 16, Annual ge-| u. Avallable t.f'ﬂf»
A. Installed Capacit M B. A le C t e o _ : S Lo S e e :
Year Project A A ) | B Available Capacity UM iina at Reserve Margin ¢ 1oad | |quired Ge“era‘ﬁﬁgeéitigﬁuaF - Balance
' : - ormal Lo SO F S S SRS IS ei JP/S Tr. End | Margin Rate (%) ! ractor (%) |tion at B/S BxB, 766x0 7 H -G
Hyd Thermal | Gas T. Total Hyd T 116G T. Total i L - . .
yaro as T. | Total | Hydro (Thermal |Gas ¥ otal 1 ars.760x0) | B - ¢ p/C = : iTc. Eng’ (Gwh). (Gwh) ' (GWh)
1982 | Existing 12,445 | 1,675 1,012 | 5,132 2,000 1,225 852 4,077 § 3,900 177 4.54 .  68.3 23,350 25,000 1,650
1983 | Abu Quir  (150%2) +300° +300 B i P N ;
- | Abu Sultan {150x2) +300 : +300 : 3 :
El Suif . (33x3) +10G +100 IR . i_ e .. 4
. - | E1 Mahmoudia(25x8)" o +200 | 6, 032 +200 4,977 4,320 657 15.21  { . 66.35 25,107 30,519 5,412
1984 | Abu OQuir  (150x2) +300. 4300 ' ;
' Abu Sultan{150x1} - +150 +150 ;
Ataka {150%3) +300 i +300 :
Wadi Houf - (33x3) +100 | . 1 +l00 . - ‘ : : : ._ _ _ _
Damanhour  (50x2) . +100 | 6,982 1 +100 5,927 | - 4,815 1,112 23.02 '66.35 27,984 36, 344 3,360
1985 | Kafr EL Dawar (110x2) +220 +220 | |
: Ataka (300x1) +300 +300
Shoubra El-Kheima(300x2)| +600 +600
*Caire North -100 o -7= P o o _
o '*Talkha , -39 7,963 =36 6,936 5,435 1,481 27.15 65.66 31,376 42,532 11,156
1986 | Abu Sultan(lSOxl) | ~+150 +150 ' '
~ | Shoubra El-= Kheima{300x1) | +300 “+300 :
Damanhour (300x1) 4300 | +300 o B ; _ o ! o
¢ *Rarmauz “64 8,649 ~-10 7,676 . 6,100 1,576 25.84 66.18 35,362 47,062 . | 11,707
1987 | aswan II  (75x4)} +300 BE L +230 _ 1 o T - T _
*Cairo South -180 8,769 ~120 7,786 6,735 1,051 15.690 - 66.52 39,246 ! 47,744 8,498
1988 | sinai (1st gtage) (300x1) +300 '. +300 e 3 : T o
~ |*E1 Tebine S ~45 9,024 44 8,042 7.360 682 '9.27 ©  66.86 ' 42,991 - 49,314 6,323
1989 Slnal(lst Stage)(300x1) +300 _ +300 ' N o
El Kurimat +600 9,924 +600 8,942 8,000 942 11.78 "+ 66.86 46,856 . 54,832 7,976
1990 Slna1(2nd Stage}(BOOxE) 4600 ' +600 X T}
" 4Bl Kur;mat(GOOxl) +600 | 4600 i . i .
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CHAPTER 4 DEVELOPMENT PROGRAM FOR THE PROJECT

FUEL PLAN

The fuel plan for thermal power plants in Egypt adopts, as the

national policy, the dual type fuel plan so ‘that a stable supply

‘of fuel, irrespective of imported coal or domestic coél, hay be

maintained for uninterruptead gencration, ih‘fhis'duéi type pién,
two differént types"bf fuel will be stored for ready use. Thus,
£hé fuélistotagé_faciiitiés, boilers and oﬁhéf.ielated facilitieé
will havée to be ﬁrépaiédffdr'firing two types of fuel,

This project is the first coal fired thermal power plant pro-
ject intended td‘uée‘thé'maghdra 60a1 from Sinai Peninsula as a
means of effectivé utilization of éubstitﬁfé fuel ih order to

suppress the domestic consumption of petroleum which tends to

- increase tecently; in spite of the fact that it is an important

export supporting the national economy.

. Théfeforé, for the fuel plan for this Project will be consi-
defed.the coal as the main fuel, together with heavy oil or gas es
the standby fuel.

with respect to thé.fuel_for the coal fired thermal power

plant to be built on Sinai Peninsula, the domestic coal from

Magha:a Mine to be re-developed as aforementioned, the blended

coal made of the domestic coal to supplement the shortage of the
domestic coél’and the imported coal, heavy 011, gas énd light oil

are described in the follqﬁing,
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