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a) Domestic production o primary enersy s

a.l Coal 3

In EBEgypt , there 1is no present production of
coal, However , some coal deposits have been discovered
in Sinai and the Western Desert. At the area of Maghara
at Sinai , the potential deposits are estimated at 51.8
rillion toas out of which 35.6 million tcas of
recoverable reserves. At 196/ , a mine was soheduled to
operate at 300 000 tons / year but owing to war coaditlions,
no furiaer action to exploit the mine was heken till
recently. 4% present , efforts are made to resume
operating the mnine and studies are in progress %o
deciée on the rost econecmic mode for using this coal
ip the coke industry as well &as in an electric power
tLlone Economic feasibilities of other discovered

a
¢epocits are being studied.

5.2 Crute OCil =

tion of oil sterted in Igypt a2t the
beginning  of ke preseniy  century. Significant production
1675, Woile total producticn cf oll
12illioa %ons , 1t reached 8,479

t 1973 , and 35.9 Million tons at 1983,

i
lcpzent  of production since (1973 up ill now dis shown

staricd only sin
at 1630 was 3
2

I'iilion Toas
eve

gbie 1. liost of reserves are located 1in the Gull
of Suez Basin in aadition %o few fields in the W~2stern
uescri, Potential of new reserves in other parts , tne
rogy ipportant of which are belta Basin and lediterra-
nean olfshore tractse. The liile basin and northern Sinui
elso have soad potential, Activities %o explore new
€5eIVES src being encouraged by the Government 1in
r to reach a ‘%target of one million Dbarrel per aay

by the year 1935,

ixticg and beginning of %he

4% the end of the s
seventies , natural gas WVas discovered in Bgypl. Since
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then , commercial production started 1975 onwards and by
now three <fields are in operation and production growth
is shown in the table . Associated gases were only
used ror gas lifting of oil in producing wells and the
rest , that amounted %o about 88% , was flared ., 4
Project oI making' use of the associated gases that
were flared had been completed in 1985 and these gases
ére Dbeing used in elecirical power stations and in
some industries . It 1s the policy of the Government
in Bgypt to give great attention to exploration of new
natural gas fields , New gas fields have been found
and  they are being developed to start commercial
production ,

1
2

N7

wdro Electricity

&.

Before 1960 , hydro electricity generated energy
was d1nsignificant . Elecirification of the o0ld 4svan
Dan  was compleied by beginaing of 1940 and generated
hydro-electric energy increased from 250 Lillion Kwh in
1960 to 1830 MNillion Ewh in 1966 The hydro-clectric
project of the High Dam at 4swan staried generation by
end of 1967 and was completed by 1970 ., Generated
hydro-electric energy has reached 1816 Killion Kwa in
1985 end eguivalent energy ( TJ ) durins last %en years
is shown in table 1, &4 neyw bydro-electric project
at 4swan is under contraciion ani it 1is planned that
it will be completéd by ena of 1¢85 , Generated
eéncrgy of new project amscund to 1000 liiliion Kwh per
annun '

suclear  mlectricity

do nuclear electricity had been produced 1in the
lesy ten years . Fubure projects of auclear electricity
shall be discussed in the next raragraph , It may be
rclevant %o mention , that there ‘is evidence of finding
Wwenium deposifs in Zgypt . Prospecting and ground
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surveys have been conducted at 50 anomalies and more
detailed evaluations have been done at four ,areas .
With proper exploration , there' is a good chance of
finding significant uranium deposits .

Geothermal Electricity

Presence of some hot sﬁrings at nany places
has been noted . Inforcation about assessment of
geothermal energy sources 1is verj limitea but 1t dis
believed that the high temperatuﬁe geothermal reserves
necessary for direct electricity :generation from steam
night not be available .

b) Past and present data , planned future projection
for electrical energy generation and consumnilon

Electrical energw roduction in the publicy owned
GU - [

and self procucer systemns Jumped Zfrom 0,930 Gwh et 1952
to 7.48 Gwh at 1972 at en average annual i1ncrease of

about 125 . The per capita of  electrical energy/annun
rose frox 45,4 Kwh &t 1952 to '240 EKwh at 1972 . The
peak load has increased from llb LWoat 1952 to  123C
at 1972 . To meet +thet development , the installed
capecity increased Zfrom 384 at 1952 to 3775 Lw et 1972 .
OQut of the 1installed capacity at '1972 4, the hydio pover
is 2445 L and the rest of 1330 LW 1s coaventicnal
trermal’ ( steamw and gas ) .  Generation per installed
capacity im ( GVE / LW ) during thcﬁ pericod verilied Dbetvieen
a oipimun of 1.6 Vo & mexirum of 3 . Such wes
a guick gleuce at the period preceding the last - ten
yeurs . Hoviever , durinsg tpe last ten vyears , averase

’ produciion grovth was about 13.2@ per wanum ., Produciicn
in pubdblicly owned systems only, increasec from

. 7.435 Guh at 1973 to 25.879 Gwh: at 1963 wvhile t{ae peoi
loud dincreased Zrom 1250 W to 4375 LW during the same

period . ’




The per capita electrical enegry per annum has
reached 577 Kwd at 1983 , Corresponding installed power
increased Zfrem 3775 MW at 1973 to 5988 MW at 1983 .
Reguired details of production ‘are shown in tables .
Regarding consumption , 1t 1is noteworthy +that electrical
energey utilisation in transport i1is very 1lizited as
shown in +the table . DProjections Zfor the next Ifew
years ( till 1985 ) are based on demand of new major
projects that have applied <for supply of elecirical
energy in addition %o natural growth of demand <for each
SECUOr . Katural growth demand 1s estimated Zfrom
careful - studeis of rates of growth of each sector in
tze pasvy and at present as well as plans of econoric
aad soclal aevelopment of the country . After the
present five yeear plan ( 8 / 8% till 8/ 87 ) , detai-
led new projects are not yet approved aad +therefore ,
rates o growth of demand of electrical energy have been
estimated taxing into consideration experience of
ceveloped &and devecping countries . During the period
between 1987/ and 1990 , rates of growth of demeand eare
gxpzcted to be ©»% per annum and during the next dLive
vecrs betweea 1931 and 1995 a rate of growth of 8%
per ennhum has been adopied . Projections for electrical
energy end peak load are shown 1in ‘table . Xeeping in
rmind  thald projectis of conventioéal elecirical power
ctation .mlke about Ifour yecars to be commissioned eafter
ne date of coming into force :of the contract while
rvdco projects take Iive to six years and nuclear
projects tuxe about eight years' 1% 1s necessary 3o fix
prosramies of new projects in fhe light of *this .

e projects of povier station hkave been decided accor-
Ging %o tecnno-eccnconic considerati-ns of each type of
gencretion namely ¢ hydro , nuclear , thermal coal - fired,
tocamzei  cenventionel ( oil  or nétural gas ) .

trescgy of generatien in Egypt: has been based on
’

w




. -5~

minirizing the role of conventional thermal power .
stations , maximizing tne utilisation of hydro electrical
energy 5 using c¢oal fired power stations and using
necegsary nuclear electrical energy to produce the
renmanirg energy to reet +the demand . By the year 2000
it 1is foreseen %o neet the demand from following
sources : 4&0% nuclear , 285 o0il , - lg% hydro and

l6 % coal . Steps of coanstructing the f£irst +two nuclear
units in Egypt are well under way and offers submitted
in +the adjudication are being analysed now. Feasibility
studies of new hydro--power prejects have bpeen <finished
and agreement with the iaistry of Irrigatiion to start
the projects 1s beilng <finalised now and moreover
siudies of mini hydro projects have been completed .
Negcectistions with dinternatlonal Zinencing Dbodles and
governzents ( Vorld Bank , 4ID , EEC , ... ) are
continued with +the object of - scary capitel
for starting the coasiruction of & coal 2Zired power
station and &an o0il / matural gas pover s

L0

C) Historicel Development of agencies invelved in

generation ,  transmission end  distribution of

electricacl energyi.

Situation till 1954 :

Till 1954 , there were Zfive main bodles 1in
generation , transnmission and distribution of electirical
energy 4 apart froz Dbodies thzt nad pricevely owned

SYSUGCZS

Tonese ZLive Dbodics wvere @

i -~ Cziro nleciricity and Gas aAdministration and
Societe wgypiienae 4 nlectricite.

ii - 4lexandria Llectricity ,and Gas sduinistration.
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iii -~ Municipalities Department , Ministry of
Municipalities and Rural Affairs .

iv - iechenical and Electrical Depariment ,
Ministry of Public Vorks.

v - Hydro-electric Power Department , Ministry o

Sublic VOrKS,.

i) Cairo Electricity and Gas 4dministrstion @

In 1892 , the Egyptian Government granted
the French Co. of Lebon its concession for the
electric supply of <the city of OCalro . In 1948 , the
concession expired and this task has bcen taken over by
the Ceiro Electricity and Gas 4Ldministretion which
coniinueé this responsibility till +the setting Uup of
the liinistry of Electricity at 196+ . This administr-
stion was responsible for all aspects of technical eand
commercial affairs of electricel energy both ZLor
operavion eaend the coustruction of new projects Ifor
generation . trensmission and distribution . For the
first time a high voltage system of 66 KV was bullt
in Cairo by 1954 &and the systen hed +to be extended
to reet high rates of demand.

Spciete Tevptienne D! Blectriciteé

5!

1929 , tne ©Dgyptian Governenent autinoriced
tnat Co. to undertaike activities of generation ,
untilisation  and selling of electrical energy . It
supplied the Cairo tramway Co. Llectric railway of
Heliopolis end tre Oasigs of Heliopoclis as well as sonc
parts on “ne ouYskirts of Cairo . It continued 1its
activities +ill it was nationelised &% 1961 and it

was taken over By the Caire mlectricity and Gas

.

sdministration . ;
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ii) Alexandria Electricity and Gas Administration :

On 1lst May 18935 , the French Co. of
Lebton was granted +the concession to <feed the town of
Alexandris with electric power for lighting purpose .
The concession was supposed to expire at 1970 but the
Co. was nationalised at 1961 and 1t was taken over
by +the 4lexandria ZXlectiricity and Gas Administration .
Llexandria Rlectricity and Gas Administration tool Zfull
respecnsibility Zfor generation , transmission , distribution
end commerciel affairs t1ll such task came under the
Liinistry of Electric Power that was set at 196e4 .

iii) 1liunicipalities Department :

fctivities of electrifying cities other
than Cairo and Alexandria were i1atroduced as  early és
1804 . Tne liunicipalities Department was set up to
underiexe this task . Separate electric system was
onst

construcdted for each c¢ity using diesel set generation
and a local medium voltage distribution systen . The
Cepertment gradually electrified all cities , and
continued to: carry out necessary projects Ifor expansion

and modermnisation +to meet 1increasing demand of
electirical energy and using the high wvoltage network

ces of the liechianical and Electricel Department
instead of the DLiesel units wherever possible . It
continued to: discharge this task $ill it weas
srancferred to +the liinistry of Electric FPower , tha
was set up &t 194 .

iv) liechanicel and Zlectrical Devartuent , llinistrv

of rublic Vorxs s-

This <epartment was instelled &s early as
1895 to take the responsibility of Goverament irrigation
and drainage: pumping stations . Initially these pumping
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stations were steam driven and then it was decided to
constuct a system of generation , transmission and
distribution of electrical energy for these pumping
stations . In 1933 , the electrical system in the
4swan Province in upper Egypt and in the North Delta
were started and later two systems were started at
Fayoum in MNkiddle ZEgypt and Nag Hamady in <Quena
Province , Uppexr ZIEgypt . These electrical systenms
comprised steam , diesel , small hydro power stations ,
bkigh voltage transmission system of 33,66 KV transciss-
ion lines and substations in addition to pumping
statlons extended over 1large areas . Wherever possible
the +transmission system of the Mechanical and Ilectri-
cal Department was used to supply nearby municipalities
with electric power ., The system was extenaed 1o
comply with new loads for pumping stations , of
irrigation and drainage, rural watervorxs , and land
reclarmation as well as nearly wmunicipalities . The
electrical sysiem as well as thie pumping sysiex
recained to be under the Illechanical and Zlectirical
Departuent 111l 1964 when the UWinistry of ZElectricivy
was se€t up and then the electrical system was
transferred from that department to the new wministry.

v) Hydro electric Power Dercocrtment , Iinistry of
Public Works :

In order to harness electrical energy from
the 4svien Dam  tnet was ZLirst coastructed in 1902 and
tnen heightened a few times, the Government has set up
the 4dydro electric Power Department in 1948 at the
l.inistry of  Public Vorks to tvake responsibility of the
hydro electric project of +the aswan Dan . Several
projects were coasidered but the project that did not
endanger the safety of +the Dam in any way was cnosen .
4 transmission system was constructed to feed +the new
industry at 4swan as well as the network of the
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Mechanical and Electrical Department in the DProvinces

of 4Aswan and Qena and also the Municipality of Aswan.
The preoject was parially operated at 1960 and completed
in 1961 . Responsibility of operation and maintenance

of the scheme was taken by the department +%ill 1t was
transferred <o the Ministry of Ileciricity at 1964 .

Beypeien EBElectricity Commission @

For the purpose of co-ordinating the existing
power systems ané planping the electrification of the
Republic of Egypt according to a sound , long - range
policy , +the Permecnanent Council <for the Development of
National ZFProductinn set up the ZIgyptian Electricity
Commission in larch 1954 . For collecting , studying ,
classifying and correlating informations , data ,
statistics concerning the power systems in Egypd and
followirg up electirification studies , the Permenant
Council for ZFroduction also appointed +the Technical
Bureau in Kay 1954 , The mlectricity Comanission and
the Techaical Bureav continued in their 1role +till the
Liinistry of ZElectric FPower was set up in Karch 1964
%o undertake all activities mentioned above.

liinistry of the High Dan

In 1958 , Lgypt decided %o build the project of
the High Dam for dual purpose of storage of tae nile
water Zfor 1irrigation and hydro-clectric generatica ,
vwith 4the econounic and technical assistance of +the
USSR . In 1260 , the linistry of the High Dam vwvias
set to be responsible for the project and tnen it was
acalgemated with the Electricity Sector in 1967 .

iLinistry of Eleciric Power :

For the first time , the linistry of Llectric

e e o ———
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Power was set 1in March 1964 to take the responsibility
of planning , financing , operating electric power
generation , ‘transmission and distribution public systems.
It was organised from +the <following bodies :

- General Authority of Republic Electricity

- bgyptlan Organisaticn for the Execution of Eleciric
Power ZFProjects .

- gsyptian Organisation for the Production and
Trausmission c¢f Electric Power.

- Egyptian Organisation <for +the Distribution of

Electric Power

Gencral Authority of Republic ILlectricity :

The euthority was responsible for <he
folloviing :

- Studies and Research

- Technicel planning of generatvion 4 trensmission
and distribution scucmes ,

- bconoznic and finarcial  planning

- Texrif studies

- Preparparing specifications and dissuing adjudic-
ations inviting bids <for approved projects.

- liaking contracts with successful bids and passing

it %o Igypiian Orgenization for the zxecution
of lectric XYower Frojects .
- Procurement of eguipment

tian Creenization. Zor the Lxecution of wlectric Lfour

rFrojects

.

Tne Oygenization vas responsiole for tne followin,

' 3 - 3 .
- Managing projgects of power, stations , substations
and transmission lines thaf are contracted
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- Prepare necéssary design work for execution of
projects
- Hand over projects to Organisations reponsible
Zor operation.
Esyptien Orgenization for the Production and Trensmission

of =nlectric Pomer :

- Operaticn and raintenance of public
stations andé fransmission system in
- Receptioa of new projects of gener

owned power
Egypt.
ation and

transmission Zfrom the Egyptian Organisation for

the Execution of Electric Power PFrojects.
Eryptisn Orgenisasion for +the Distribution of Eleciric
Pover :
The orgenisation was responsible for :
- Operatica end maintenance of H.V  districution
substations and transmission linesg.
- Reception of new projects of H.V distribution
systems .
- Operation end maintencence of L.V  and L.V
distribution systems in Cairo snd slexandria,.
- secounting and Billing in Ceiro and slexanaria
- wxecution of .V and L.V projects for disiribu-~
ticn ,system in Ceireu and =»lexandrie,

- Rural' elecirification ‘

General wmiyptien nlectricitv Corpeoraticn @

In uccembre 1955 , tne .inisuiry of

rover vas analgassted into the winistry 'of
nLlecsricity and .ianing o In Februar; 55,

mlectric
Industry ,
tne

4uthority of ‘Repudblic nlectrification , Egyptian Cryganis-

. ! - - . 4 Fe
etion Zfor nxecution of =xlectric Power Frojects ,




Egyptian Organisation for Production and Transmicsion of
Electric Power , and the Egyptian Organisation for the
Distribution of Electric FPower were amalgamated into
the General Egyptian =zlectricity Corporation . It
comprised three sectros :

- Studies and Research Sector
- Operation Sector
- Projects Sector

In 1967 , +the lkinistry of klectric Power has
been formed separately but in conjuction with the
iinistry of +the High Dam under +the name of : Ministry
of High Dam and Electricity , and the General Egyptian
Blectricity Corporation remained without any organisatio-
nal Changes . In December 1967 , the High Dam Hydro-
eleciric Power station was commissioned and interconnected
vwith +the systvem i1n Northern ZEgypt tous forming +the
unified power systen, In 1969 , responsibility of
cperation and meintenance of distribution networks in lMunic-
ipalities had been taken over by the General ZIgyptian
Electricity Corporation and %hus activities of accounting
and billing only remained in the hands of llunicipalit-
ies .

Lovpt  nlectricity  suthority o

In 1976 it wes cecided to rearganise the
Generel ogyptian mlcevricity Corporatlion with tne object
of giving it wider powers end flexibility from tae
eccacaic 4, ZTLinezcisl end &aluinistrative aspecis . Tuese
chanyes were realised +torough +the law passed by tne
Perliement esteblishing Lgypt bpleciricity 4uthority in
pliece o2 tne Genersl wngyptiean nlectricity Corporation
with same tasks and duties .

/
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Rural ZElectrification Authority @

In Janwary 1971, the Government decided to
start the project of rural electrification . The Rural
Electrification 4uthority was formed in 1971 to carry
out this task . The project comprised the coastruction
of H,V substation and transmission lines &as well as
L.V and L.V systems . Frojects ready far operation
were handed over to the General Egyptian Electricity
Corporation . Since then s the Rural Electrification
Authority 1is going ahead in its vask according to funds
allotted by the Government .

gatara Hydro-electric Prejects Authority :

In 1976, the (atara Project , being a huge
scheme , wes split from the General Ligyptien Llectricity
Corporaticn .  Researches , studies necessery Lo assess
feesibility of the projuct as well as executing the
project in case of approval were given to a new
auvhority +{hat was given also the tesk of construction
of all hydro-électric scheme , under the name of watara
hydroelectric Projects Aduthority . In 1979 it was
charged with ;bg responsibility of the projects of
reneviable energy. resources . 4% the poment the waiare
Hydroelectric suthority is constructing the hydro-electric
plent of 4owan IT .

sucleayr Fover Station sutnority s

Tne péogramme of electrical energy production
during  thne next: wnwenty years has foreseen tae constru-
ction of nuclear power stations to take part in zeetinr
vne  growing  desmand . In 1976 , it was decided to set
up @ new body under the name "Fuclear Power Station
4duthority " to be vresponsible for the nuclear programoe




from all aspects e.g techical , <financial , contractual,
project managing , enviroment , training , . . . The
eautbority Just opened the bids of the Zfirst two
nuclear reactors in Novembre 1983 .

Electricity DListribution Companies :

With the progress of the rural elecerification
plan , 1% was dGecided %o split +the activities of
distribution from ZEgypt Electricity A4uthority and award
it +to independanti regional companies . In 1978 , seven
Distribution Companies were Zformed +to distribute and
sell electrical energy to consumers in the region of
each company . ZEach company buys electrical energy from
Egypt blectricity Authority at the xates determined by
the Linistry of &lecricity and sell it 1to consumers
accorcing %o the tariff approved by the Council of
hlnistels .

Electric Power Distribution 4uthority :

The Government decided to orgaenise the public
sector on new lines based on grouping companies that
have similar activities in &en authority that ovns the
capital of these companiés y Co—-ordinates activities ,
approves goals andfollows'ur the work of these companies.
Tne =lectric Power ‘Distribution 4uthority was Zformed in
Wovember 1985 to supervise the seven distrivbtuiion
compenies . |

d) Ple cevelonment of electric power ;enerastion ,

™
2]
o
¥

srenszission anu distribution o

The installed power in the€, 6 public system at the
end of 1985 reached 6020 MWW . At present the projects




under Cdnstruction are the following plants :

i) Thermal : Date of
- Operation
8. Conventionsl
= 2 Units at 4bu gir P.S 2x150 Mw 1984
= 1 Unit at 4bu Sultan P.S 1x150 uw 1984
= 3 Units at Shubra nl Kheipa P.s
3x300 MW 1985, 85
- 2 Units at pgtpka p.s 2x150 MW 1984, 85
=1 Urit at Ateke p_g 1x300 Ly 1986
—- 2 Units at Kafr El Dawar P.s
2x110 KW 1984, 85
b. Gas
~ Siuf expansion 33 nw 1984
- Wadi Hoff 100 LW 1984
- Damanhour 100 kw 1935

ii) Hyvdroelectric :

~ Units at 4swan II P,s 4367 .5 Ly 1935,85

Tenders for the following projects are
being analysed and orders shall be blaced Presently:

- Two nuclear reacuors 2x1000 W at Dabaa

It is already announced the addudication for
constructing 300 LW at Damanhoup .

Preperations are pace to take sieps for
tue &adjudication of folloving plants :

- 2 Units coal fired at Oune ..oussa
2x300 Lo
~ 2 Units oil-gas fired at =l Kureimat
ex500 Iy
- 2 Units coal fired at Sidi Kreir
s 205500 Ly
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— 100 MW hydroelectric P.S at Isna barrage

Other approved projects that are to be
a next stage :

~ 55 MW hydroelectric PFP.S at Nag Hamadl
barrage

- 55 KW hydroelectric P.S at Assiut barrage

- Pumping Storage hydroelectric scheme at
El Galala Lkountain with a capacity of
600 MV

Possibilities of mini hydro projects on Dbarreges
and cznels of River Nile have been studied and so far
results have shown that the power that can Dbe
genersted is of the order of 32 LW &t 22 siftes in
the Upper , MNiddle &nd Lower hgypt . Power at these
sites varies between 150 to 7&C KW and the head
ronges between 5.3 m to Ll mo. Suitable turbines have
been investigated and it is recomuended to iustall &n
experimental water wheel turbine at a site with a
head of the order of ocne metre . Feasibility studies
for ten sites have been completed and 1t 1is planned
to carry out feasibility studies for the other sites.
Projects that prove feasible will be scheduled for
inplemensvation .

Regarding mnicro hydro projects , some prelicira~
ry studies heve been pade and sieps Ior more aetziled
studics are boeing taken , keeping in wmiad experieace ol
otner countries in trpis TLield .

The t%ransmission systen nas steadily expanded
with +he power generation .

r

/




Srbstations :

4t the end of 198% , the substation capacity
is given by Zfollowing :

500 / 220 KV & 500 / 132 KV substations :

%280 WVA

220 / 65 KV subsvations :

5165 EVa

132 / 656 / 33 KV substations :

1500 LiVA
6o KV substatlons :
4119 WV a
22 KV substations :
1026 WwVa

Substations under construction :

220 / 656 KV

Tvielve substations are in the coastruction
siage capacity c¢f each , ranging between 2 x 75
MVs and 2 x 125 VA

132/ 25 KV :

One substation

6o / 11 XKV @

Lighdy substations are under ccnsiruction,
vish the cepacity of eaca substation varylaog

between ,
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ranges 2 x 10 MVA to 4 x

32/ 11 Kv :

25 KVA4,

substations arc under constru-
tion with a toval capacity of 190 Mvs
Capacity of ecach is 2 x 12.5 LvVa
Future projecis
It is <foreseen in the Yransmission syssem
planning thau the increase substation caepacity in the
nexs seven years t1ll the year 1990 shall be as
follows &~
500 Ky substatioas 4220 WV A
220 KV suvstaticns 100C0 1V4
o6 KV substatioas 15000 VA
Transmission Lines :
4t the end of 193% , <4he length of traasmiss-
ion lines end cables is as follows :
500 Kv 1576 km
220 Kv 3063 km
l'p 2 L7 2 158 ol
06 &V 3 3398 Ko
53 £V g 2229 £
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Transmission Lines

and cables under
construction s

500 KV 20 km

220 XKv : 1194 " knm

132 KV : 127 km

66 KV 600 ieul
33 KU @ 100 km
Poviex Steztions =
Future prejects :

Lecording to plenning of transmission systenm ,
the increase in the length of trancmission lipes and
cables in the next seven years till the year 1990
shall be as Zfollows :

500 EKv 1000 km

220 KV s 5800 km

132 Kv 200 kmn

66 KV 3000 km
Distrioution

The rurel electrificetion programue svarted 1in
tre year 1971 &nd by now &ll tae villages larger tunen
1000 innabitants hseve Dbeen suppliea with electrical
energy o The numver of these villeges amounts to
60C0 It is estimased tnat 806 of the rural populgtion are
suprlied with electricity . stbention 1s given now 1O
agglomerates less than inhabitants- which are 20C00

approximately .

A programme 1is being dravn to supply
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these agglomerates with electric power during the next
ten years . Demand of already electrified villages has
surpassed +ithe design Zfigures of 40 watts per capita
and networks are reinforced %o comply with such cons-
vmption « Flans of the ©6 KV  transmission systems
mentioned above have taken into consideration this
development . Networks of 11 KV and C.380/0,220 KV
are constructed to fulfil +this programwe .

In urban distribution systems , city neftworks are
reinforced to cope with the increasing use of electric
appliaances,

New sattelite towns are construcved around Cairo
tc ease the ever 1l1ncreasing crowding of the Capital .
In +these satellite <towns 1t has been decided to adopt
distribution systems at 20 XKV , In Sinal , it 1s &also
decided to cconstruct a 20 KV distribution system and
elready 65 kms of 20 KV 1lineg and li.T to L.T
supstations are commissioned , '

It is estimated +that during the seven coming
years the annual increase im medium tension eqguipment
is as follows :

Lines : 10 000 KM
Cables ¢ 8000 K
Substations ¢ 20000 K
5. Specific information on the national electric pover
grsien
a) Data of existing electric power generation

plents , traungcmission and digiribtution systems 1is

given in the tables in Amnex IV ,
/
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b) Maintenance activities :

Meintenance Zfacilities , spare part supply and

repair and naintence management ¢

Power Stations :

Routvine maintenance of different parts
whether mechanical , electrical or instrumenta-
tion and con%rol is carried out by the
nmaintenance stvaff of the power station . Repair
vorks due to wear and tear or accidents are
also made by this staff unless fthere 1is a
damage that will necessiate sending this part
to the manufacturer's Zfactory for major repsair.
Each power station is eguipped with a workshop
that will ©be used {for maintenance a&and repair
WOrk . In addition %o this , special tools and
Jige , reguired for maintenance work of the
delivered eguipment , are supplied as a part of
the contract . In case , further <facilities for-
either maintenance or repair are reguired , power
stations make use of existing facilities in
other sectors 1like industry , special workshops ,

* [ 3 L .

In eack contract ZfLor the installation of
the povier station , spare parts sufficien for
a period between two to Ifive years are supplied,
ifter such period 4 non-specialised spare paxts
are wmanufactured locally in gypt and the other
spare parts are dimported Ifrom tne omenufactures,

Routine wmaiantenance 1s carriea out periodi-
célly according %o recozuendations of tnhe
manufacturers1. Maintenance, and repair work 1is
done by the maintenance sfaff in each power




station . This staff is headed by a manager and
is organised into the following sections :

- boiler and Dboiler house equipment
- Turbine and auxiliaries

- Electrical

- Instrumentation and control

The manager of the mnaintenance department is
responsible Zfor periodicity of maintenance as well
&s repair work in <front of the plant director .

Substations

In the contract of supply of the equipment of
each substation , the special +tools and jigs of
this equipment are within the scope of deliveries
of the coniract . Spare parts sufficient for a
period Dbetveen fwo o five years are delivered with
the eguipment of the substation . 4fLter such perioc,
non-specialised spare parts are manufactared locally
and the other spare parts are imported Zfrom the
menufacturer,

Routilne maintenance 1is carried out periodically
according to recomzendations of the manufacturers .
llaintence and repair viork of a group of substations
are carried out by e team that 1is headed by tne
maintvenance méanager viao reports to the director of
substations .

Trensaission Lines s

walntepance and repair activities for transmiss~
ion 1lines cacre gimilar to tnose of substaticas .

ii) The role of foreign technical ‘assistance _in repair
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and maintenance activities :

Power Stations @

In the contract of +thas installation of
@ training programme for the staff who will run that
power station . The training programme for the engilneers
and technicians of mnaintenance coasists of the following:

- training in the <factories of the manufac-
turers

- training in the servicing departments of
the manufacturers

- training in power stations having equip-

ment similar to the delivered,

Such training is the cornerstone of Zoreign
tecchnical assistance 1in rendered during the guaranttee
period of the plant . During that period , the
guaranttee personnel carries out necessary routine main-
tenance anc  repairs vwith the participation of manintenea-
nce group . 4t the end of the guaranttee period , the
nain eguipment are inspected and maintained by the
foreign speciclists . The maintenance group of the plant
taites  part in this work and acquires further experie-
nce . In RBgypt , 1% has been conteuplated that foreign
technical assistance in repair and maintenance activit-
ies 1s received through specialists of the manufacturers.
Therefore , 1if any' problem in maintenance and repair
vior< arises , specialists of the maaulacturers arc
celled to the pover station to give required assistance
to the maintenance group .

Recruiting of the maintenance group for a new
povicr ststion is accomplisted: frem followin; sources :

= Thinned Staff of maintenance group of other
power stations and these are the people that




are to be trained abroad .

-~ Newly appointed personnel .

Substations &and Transmission lines :

The situation 1s very similiar Vo thet of power
statiions .

iii) Trainine for repalr 2and maintenance :

The newly appointed personnel for »repair
and maintenance are trained 1in the training centres,
of Igypt Electricity 4uthority . They receive basic
training <for appropriate periods and after passing
these courses successfully they vwori as assistents to
senior staff , some of whom have been {rained
zbroad . The <training centres are set -~ith fTereign
technicel assistance ZIiom Iforeign countries . 4% the
noment , there are fwo +training centres thati have
been esteblished on +these liines . Four otner
training ceantres arc being ‘'set with <foreign techni-
cal assistance ,

iv.) Role of repeir and neintenance activikies in

the creation of domestic productiion céepabilities

end its impact on the nestering of tecunolerles:

For =wmany years , the eleciric power cystes
¢xisved Dbut  tnere was no incausiry of electeic peouer
egulp.ent Jurin; tunese years many englneers  aud
tecnniciens geined considersble experience in  the
epeir end wmaintensnce of  electric power eguipzent.

1 .

b
Tais experience was very useful 1in +the new indust-
riecs of electric eguipuent tast steried in  dhe Lia
fifties . 4 few engineers and techniclans were
tempted to join +the new industries in the early

stages of the reparatory work of the installation
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of ‘factories €.g. cables , transformers y steel pipes,
electirical energy meters 3 o e o o a ‘s

The repair and nmaintenance activities of
pérts of the electricalSYstem, were conducted success—
fully for many years and the Concerned staff was
assimilating the required technology wish a large
degree of confidence . This fact in itself was the
stinulas of industrialisation in the Iield of
electric power eguipment . The founders of these
industries were confident about the ability of
engineerc and technicians to masier the technology of
the proposed industries .

Ihe role of dcomestic and foreign ensineering

companies &nd consultancy services

Belfore 1954 , when +the Lgypslan Llectricity
Commnission was set , each organisetion used %o carry
out its planning activities y feasibility studies by
Yhelr own staff withousb dependance on foreign
engineering companies . It is worthvhile to mention
that were no dozestic engineerin; comnpanies working
in +this fielc . whenever there orgonisasions
reguired ‘technical agsistance s they employed foreign
specielists for 1linmited periocds to participete in
specific  Jobs . In 1954 , & contract was signed
vith =xlectricitvé de rrance 3o invesiigeve the
vechnicel and econonicel aspects of electriczl peven
production and utilisation in thne Republic c¢f wgyps
end %o prepsre a general plen suivable for the
elcctricael power aevelopment of tae Regublic curing
tre next Sventy years .

sround eame time , a povernment Technical Bureau
vias appointed , as mentioned Qarlier under kgyptiean
Electiricity Commission in the paregraph about the




historical development of agencies involved in the
field of electrical energy public activities. This
bureau can be considered as the domestic engineering
body in the field of plamming and feasibility stud-
ies, After the contract with EDF has terminated

in 1956, the Technical Bureau continued its role

in planning and feasibility studies . In 1950,

an agreement between the Governments of USBR and
Egypt cz2lled for economic and technical assistance

in constructing the power station of Aswan High Dam
and its electrical network. Consequently the High

Dam Supreme Committee, coencluded a contract in 1961
with  Hydroprcject Institvute for the desigm of

the power station and with Energosetproject Instit-
ute for the design of +the networks. The Technical
Bureau continued its 1role in planning and feasibi-
lity, t1ill the set up of the ministry of Electr-
icity in 1964 and hence, it was incorporat zd in

the General Authority of Republic Electrification to
continue its role wunder all organisational changes
under the name of Sector for studies and Research.
In 1967 , a  contract was concluded with Energosetpr-
oject Institute to provide in collaboration with
Sector of Studies and Research a general scheme for
the development of the electric power system for <he
period  up to 1980 . Planning and  feasibility
gtudies centinued fo be done by the Sector of
Studies and Resparch in Egypt Electricity Authoriiy
and Design Jcrpurtmen of Rural Electrification
Authority, Howvever, since 1973, according to
reculations ol international lending  bodies, foreim
engineering companies are appoin 4 to carry out
feasibility studies before they agrae to finance these
projects. Proiects financed locally, have their feoo-
ibility studies made by a /m own staff, Lately in

’
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1982 , all concerned authorities , construction and
distribution companies of the ¥inistiry of Electricity
established a new engineering company %o carry out
all activities of planning , feasibility studies and
project management .

In the activity of supervisihg the erection
of the power system , the situation was differeat .
In turn key projects , each organisation responsi-
ble Zfor that project , used to supervise the
erection by their own staff . However in +the mid
seventiles when foreign engineering ”companies viere
awarded jobs of feasibility siudies , the tasks of
preparing tenders and supervising the erection were
given to foreign engineering companies . Erection
works of other projecis are superviced by own stsff
of the concerned power system deparinent .

Information on the dcmestic c¢ivil  works
capebllities and their utiliceiion in %the electric
povwer sysiem projects

Traditionally all c¢ivil -works , of the
projecis of the power systemn , were consiructed by tae
domestic civil contractors . Lxamples of power
stations constructed by domesiic contractors are
giveh by

Plant Rating Contractor
~  Suez Ux L) L
8 x25 ki ( Bl sasr Co. for
| [ e 4
- Damanhour %65 U ) Contracts
- ‘Talkne nxtension 3z30 i General Co. for

Siuf nxtension  2x30 LW Contracts

~

S NN

I

abu @ir 4x150 MW



Plant Rating Contractor

- High Danm 12 x 175 MW Misr Concrete Co,

- Cairo West 3 x 8 Mw ;

- Kafp E1 Dawar 3 x 116 bW g Egyptian Contracts
CO.

- siaka 2 x 150 KW )

- Abu Sultan 3 x 150 MW Arab Contractors
CO.

An  exception %o such tradition , was the
project of Shubra El1 Kheima P.S 3% x 300 kW which
civil works were awarded to a foreign firm ,

Civil works of <cubstations and tranzniss-
ion 1lines are constructed by domestic consractiors .

Domestvic Production of XIlectric Power Lqguipment :

1) Bl Nacr Compsny Zfor the Menufecture of
Fal
L

Transformers and Elecirical Products :

lLiecro — economic  Jata Cfficial rate (1 $ = 0.84L.x»)

Gross proCuction : L.o 11.945 million
wuaentity : Transformers 1038 1iV4
Disconnectin; links : 1714 unis
veldin; transiomers : 840 unit
llanufecturing added value : LT 3.371 ilillicn

Lrports :
Irports : L. 8.9 liillicen
.oployment : 860

Historical Development

/’
The company was established in 1957 as a
private comzpany with a capital of L,E 10C,000 ( oze

bkundred thousand ZHgyptisn Founds ). In 1959 , the




- 29 -

capital was increased to L.E 160,000, then the company
was partly nationalised in 1961, Further capital increase
of L.E 100,000..was paid by the Government in 1963 +thus
the capital totalled 260,000, Successive capital increases
were paid by the Government. In 1978, +the company
formed a joint venture company with Siemens Co., Pederal
Republic of Germany to manufacture electrical switchgear
and since then the company stopped its line of switch-
board assembly,

Capital L.E 7.975 Million
99% public sector
1% private sector
Address El Sheikh E1 Shzbrawy St. Rod el Farag,
Cairo,

Main products:

At opresent +the main products are:
1. Distribution +transformers up to 1600 Kvi, and
high voltage side up to 11 kv

Technclogv sources:

Since the establishuent of the company +till last
year, <transformers were menufactured under the licence of
TRAFO UNION , Pederal Republic of Germany according to +the
agrecement of technical assistance between the two sides, It
copprised +the following s

= Training in the field of designing distribution
transformers.

- Supply of raw material and parts upon request,
- Call of specialists required by the company .

- TPurnishing +the company with desims and technical
documents,
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The agreement included rates of royalties paid
for +this under license .

Starting from 1984 , the company concluded a
new technical assistance agreement with France Trasfo
of ZFrance . Elements of the =agreement: are as ihe
previous one beside the assistance in the 1layout of
the new <factory of the company as well as planning of
production process . Production of the present fachory
covers about &0% of the demand in the ZEgyptian market,
and the new Zfactory is set up to meet the demand &%
hoze and possibility of experts in addition to produci-
ng power ‘transformers at voltages up to 65 KV . It is
foreseen that +the new factory will start productioz in

the second half of 1985 .

Development of productinon during +%he last ten
years 1s shown 1in énnex V .,

2. Qui Goor disconnectings links with Grop-oud

fuses :

Starting from the second half of 1980 , the
Pompany produ@ed 11 KV outdoor disconnecting links
with drop-out  fuses under the license of Brush
Pover Company of U.K . Perioa of the agreenent
bctween the two coapanies 1s twelve years aad is
renevied each two years unless teruinaied on  the

recuesv of one party six omontns in  cdance . Tre

coreement silns &v
- assigtence 1n the desi:n and opresentuvion
oi technical aocuncntetion .
- Supply of parts ana materisl upon request
- Training of enginecers e&nd techniciens .

Royalties are fixed according to volume of
/,
production .,
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3. Weldine transformers :

Beside the a/m products , the company
products , the company produces single phase welding
transformers , 400 Anp. Volume of production in
1985 1is 480 +transformers .

Sub~consractinsg policies

llaterial . 1s precured by international tenders
for imported part and general tenders Zfor local
part . No problems with subcontractors are reported
except delay 1in deliveries sometimes 2and Improper
paching .

2) Lgvpitian Llectrical Cibles Comnany

mérCo economic Data : 0O2fic nate ( 15 = 0.34% L.z)

Gross prodactl

gua ns
l.anufacturing value eadded : L.,© 31.624 ..illion
Exports : L 2.544 iillion
Imporvs : L2 30.5 willion
kmploynent s 3022

Vigtoricel Develodbment o

The company vias founded 1in 19534 &g & privaus

>
ith a cepivel of L.z 1CC,CC ( cne ouatzed

1650 , the gpreduction of uncerrouud  aringareld Cuiles
Zor low ené meciumn volteges sterved . rroducuicn oo
telepncne cacles begen in 19481 . In duly ' 1901 ,
Y. ccemuuny  was netlcnzlised Tae canlisd | wes
increasea to L.k 1,170 {illion din 1972 and at

present it bhas reached L.n 25.596 .lillion .
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4ddress : 6th Octobre Road , Mostorod , Kalyoubia .

Technolozy Sources

The company concluded a contract with the
" Internstional Organisation for the Development of
anufacturing Cables at Paris" to furnish it witk techn-
jcal assistance &and send specialists to train engineers
and technicians on site as well as ‘training in the
factories abroad.

l.ain products :

1. edivn Voltag Armoured Cables :

- paper 1impregneted cables

— cross 1linlr polyethene casbles : staried in 1931
and new 1lines of producticn are instvalled %o
ceet increasing demand on these cablies .

2. Low Voltace Cables @

—— PVC cables

3, Telepnhcne cables @

53]
o)

Procduction in 198% : 50 tons

4, Insuleted  Lilres @

Production in 1985 : &0o0o tons

Se Varnish Insulated  Jireg @

787 tons

FroGguction in 1983

Subconiracting policies !

rd |
sluminium is obtained Zfrom the local aluminium



factory and copper is impaorted .

3) Helwan Company for non-ferrous industries

Macro economic Data : Official Rate (18%=0.8LE)

For conductors and Cables only

Gross production : L.E 8,700 Lillion
quantity ¢ 5000 tons

Llanufacturing added value : L.E 2.77C killion

Exports : ———

Imports. L.E 1.184 Iillion

Emplynent 123 S

Historical Develcpment ¢

Toe cewpany is basically a military factory

vas established by :the Governnent with thne objecsy
producinsg and shaping non~ferrous naterial and allecys
for wpilitary and civil purpeses . It started in 1954
by producing bands , rodsz andé pipes mnade of copper and
bronze by means of casting , extrusion , cold rolling,
dravwing 1n eadditicn %o die-casting ., In the sixties s
the company extended activities to hot rolling copper
and eluminium , producing ‘aluminium  sheets and manufactu-
ring steel cored aluminium conductors sy insulated low

voltege cables , equipzment' for spray 1irrigation . i.ore-

over , in tne eighties %ne company expanded cproduction

oi bxcenze Dbanés , sheets » &nd pipes by the continous
¢

ey -~y
casiving metnod .

jay

Capital 'L.n 15,044  iillion

 Helwan , Cairo .

T 7Y

sddress

Technolozy Sources :

"
| ’

In the field of 'extrusion , rolling and drawing




the source of technology is West German . For the
nanufacture of steel-cored aluminium conductors the source
of technology is Hungarian and for the continous cast~-
ing <field , the source is Swiss .

lain preducts :

Beside procuding the steel-cored aluminum condu-
O
ctors , there are the following main products :

- Bars , bands of copper and bronze

- Sections and pipes of copper , nickel and bronze
- dluninium sheets cold or hot rolled

- Copprer forgings and castings

- Wires , bars and pipes of copper and bronze .

Subconiracting policy :

flupiniun 1is obtained from the local =zluzinium
factory and the steel wires are imporited . Copper and
nickel are imported .

4) ooyptian  Couwpany for Metallic Construction

" WLTALCO "

lizcro Lconomic Deta (1ls = 08 LB )

Gross producvion : L,E 29 I:illion
guentity s 26000 tons
wmenufecturing added value: L,k 38,% ilillion .

wiporis T meme—
Imports ¢ L.o 1.1 iillion
wmployment s 4200

digtorical development

The company was founded in 1983 for the
manufacture and installation of metallic <onstructions and
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technological equipment . It started production of g
total of 6000 tons in 1968 and it was increased to
15000 +tons in 1971 . The capital is 100% owned by
the public sector . - However in 1980 , +this company has
formed a joint venture with the Company of Ferrostaal
in  the Federal Republic of Germany imn the same line
of production with the object of neeting the increasing
demand in the 1losal marxet as well as export Vo 4rab
and 4frican countries .,

Capital s L 9 KMillion
4ddress ¢ 5-4 , 26th July sSt. y Cairo.

Technolozy sources :

The source of vechnology is Ferrosiazl Coey
Federzl Republic of Germany . Besides , there is a
licensing agreement vwith Babener Co, , PFederal Republic
of Germany for *he manufacture of +tower cranes

lbain  products :

- Steel structures ¢ ‘trusses , Zframes , sheds ’
high rise buildings .,

- Storage tanks

- Steel towers and poles for electrical transmi-
sslon & distribution |

- Sveel towers for communication purposes

- River tugs and barges

- selt conveyors and vechnological equipmcnt

- Upper , gansry &nd tower cranes
5) fnginnering hnterprises for Steel v O

Company " TunICo v

liacro economic Data :

’

Gross production : L.& 15 Killion
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quantity : 24000 +tons
Manufacturing Value "added LE 4.5 Million
Exports § e

Imports L.E 0.6 Million
kmployment 3500

.°”

Historical Development

The company is the amalgamation of the Egyptien
five companies , working in the field of fabrication ’
manufacture and erection of siructural and industrial
steel work , before 1961 . The <folowing five companies
were nationalised 1in 1961 :

- Egyptien Enterprises <for Steel Work Co,
- Engineering and Trading bnterprises Co.,
- Egyptian Mining and Construction Co.

- ngyptian iletal Work Co.

- Steel Galvanisation Co.

In 1953 , these companies were amalgamated into
the &Engineering Enterprises for Steel Work Co.

Capitsl ¢ L 6 lillion

Address %9 , Kasr Bl Nil S%t., Cairo .

weiln  products

- Light and heavy vwvelgnt siructure .

- Steel bridges

- Over head cranes

- Storaze tanks

- Steei, towers and poles for electrical transiiss-
ion and distribution

- River tuss and gantry

- liechanical ha.dling eguipment

- Bus Dbody Dbullding and assembly
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6) =l Nasr

Company

for the Manufacture

N

of _Ste

el Pipes and _their

Accessories

jacro - economic deta

Gross production :
quantity
lianufacturing Address

Exports

uanvi
Imports
Lmployment

Historical Development

The compeany ' was fou
Grk

local mearket with steel pipes
1875

producticn

the company %0
to

that

the

starved
Aradb & iirican
portion %o
publid sector

enlarged the

ovned by
"L.E 208
Hel

Cepital
Ldcress

" Bin

.
*

Tcchnolosy  sources

The compzny has
for

voseuner

con

o ¢ccll asslssa

comnany

vechnical

with
e
viltn

set up .a secti

hesg
ripes
externelly

~
Ny
GeX il

17
helical

]
pltunen

according . to spec

indusiry .

.cin __products

Steel

pipes

Lt

ilogitudnally

L.E 52.453
82516
Value

Million

tons

L.E 14.888 HKillion
L.E 1.269 Uillion
5599 tons
Insignificant

3979

e*»

v
L4

L 2]

nded 1862 +to
and accessories
export 722
countries
a/m

in supply the
and at
tons of its
and gradually
Capital

Zigure, is

81

wan

Iiillion
Ceiro

nections with pany countries

45 an exanole
Federal

nce €

y WL
o

’ Kepuolic b

for
w slass

protzcicd
11

ALy

petroleun

proaucing

on

vweol dinterns and

ificaiions of

/

welied
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- Steel pipes helically welded
- Pipe accessories
- Steel Poles for electricity d&ristribution

7) The Egyptian Company for Pipes and
Cement Products " SIGWART "

Macro ~ economic data @

Gross production ¢ L.E 37.630 Million
Lianufazturing added value:L,E 17.551 MNillion

Exports S ==
Imports : L.E 14,776 Million
Lmploynent :

4864

Historical Development

The compeny starfed in 1927 as the property of
an inGividusl end founded a Zfectory to manufacture
concreve plpes using +tne French method known as
" Sigvart ", end in 1931 it became e company. Between 1248 and
1951 4, the company introduced other cement and asbestos
products » In 1951 , the coumpeny , was nationalised and
“wo other factories vwvere anmalganated with it in 1963 .
& tae beginning of the seventies 4 the company expanded
itq preduction by acguiring new eguipment and introducing
ovlzer products 1like <c¢lay Dricxs .

Cepital Lo 16.439 willion

AGQLESS 15 4, Suerif 5%., Ceairo

Tecuncloy  S0UrcCeEs

Tne compuny nas wany tuecnnololy sources for its
Producis . ror us5DCGsY05  proaucts 4, source 1s Salfanite
ana JLteroite , Italy , <for preétressed concrete fl-=nks
source is Dewidag , Federal kepublic of Germany and for




brestressed
ovakia ,

concrete

Main products :
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poles. ,

N

source

is Skoda , Checosl-

- 4sbestos pipes
-~ Asbestos sheets
- Pottery pipes
- Ccncrete pipes
- Concrete poles
- Concrete flanks

- Cley bricks

8) The Eecvptien German Compzny for
nlectrical Products " RGELAC

ii6cro ecgnomic dasa :

Gross production ¢ L.k 156,919 i:11llion

5
ianufacturing sdded value: L.E 7.614

liillion
L¥ports HE S
Izports. ¢ L= 8.459 Lillion
Lmployment P 420

Historicel Develorment

Tzne compeny vwaes IFounded in 1978 &@s a joint

Cozpany ZfLor wie i.enufachize of

Wrensloriers end clecsricel products &s one Darty  and
szczins Coe.y Fewerzl De.ublic  of sermany ©s  seccend
peryy eccording to invesioend  law hoe 42 scer 1974
lie purpcse  of €svedlisiin,  tnis Colpauiy is Vo renuiach-

Lre cuectrical epneresus eaand egulpaent in parisiculer

switcinvoards , . kiosss s Svltcngesr Ior the Gisvribution of
clecirical encr .y ca  the .Lediun  and  low o voltage

fue cepital was shared asg follows ¢
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Q9 % Bl Nasr Co., for the manufacture of
transformers and electrical products
31 % Siemens Co,.

20 % D.A.G , Federal Republic of Germany.

Production started in 1979 by assembly of
components and gradually increasing portion oX locally
manufactured paris. The department of cast resin curr-
ent and potential transformers started production in 19&l.

Capital s L. 5,5 Hillion
Lddress Kablat St., Mattaria , Cairo.

Technology Sources :

The compeny concluded a license agreeuent with
Siemens Co. . Under this agreement Siemeas Co. shall
present to Lgemac detailed designs , working drawings of
eguipment 1included in the production progromze against
the royalty on sales after deducting the value of
imported compleve component ZLrom Siemens Co.

I.ain Froducts

- lMedium Voltage switchboards

- Kiosks

- l.edium voltage ring mein swithchgear

- Lov voltage viltchooaras

- Cast resin curreat aenc posentilal transioerrers
- Cast resin support "insulators .

Supcontrectiine Folicies :

Gencreal policy 1s to ﬁuy locally tne material
tout  cozsly wisn recguired specification . Couponents ol
swithchgear are obteined Irom Siemens Co. as disassexbled
parts vith efiorts %o increase §ort{on to be manufactured




locally .

) Arab contractors for Electrical
Industries ( ARABB )

Gross production : L.E 11.875 Million
Meznufacturing added value : L.E 5,938 Iliillion
Bxports )
Imporsis : L.E 5.938 IiIllion

——

Historical bLeveloprent 3

The c¢ompany got the license +to establish the
cozpany i1in 1979 with the object of the manufacture aand
assewmbly of swithchboards for electricisy distribution ,
bus ducts , distribution boxes &end all items for power
distribution . It was <fLounded as a Joint venture tetween
the 4reb Contractors Coo. and Brown Boveri Co. ,

o

Svitvzerland with a capital of L.,E 1.5 Liliion and +then
B

it was 1increesed in 1981 +to L 2 1iillion shared as

follom :

70 % Lrab Contractors Co.
30 % Brown Bovexri Co.

hLddress ¢ 2, E1l Hessen Habiballah St. Besicde 102 nl
liargheny St. , heliopolis , Calro .

Tae compeny concluded a Jlicence agreezent wita
Broun ooveri Co. to meaufactute swultncuboarts &sa
cconpoienis, asccording Yo this sgreeccent , the company
is entitled to eil tecanical cate , know how 4, pr
ion plsnnin, from Brown Bove:li Co, Dbeside traianing

en;inecrs and tecnniclans in 1ts dfactories .



Main Products :

- Medium wvoltage switchboards

- Kiosks

- Medium voltage ring main switchgear
- Bus ducts

- Low voltage switchboards

- Distribution Dboxes

Subcontractineg Policies :

The company buys Zfrom the 1local market available
raterial +that complies with technical specifications and
imports components of swithchgear <from Brown Boveri Co.
One of +tne problems with locel supplies is relatively
long deliveries 1in some naterials e.g sheet steel ,
galvanised Doils 4y o o o & and on the other hand , it
is foroidden to import +these locaily produced material.

4qe, lastring of tecnnclogy

Trainine

Tne first step in the development of technology
at industry 1in Lgypt was the importation of <foreign
tectnical assistance through wmany forms . In &all caseg,
the <technical assistance was rendered by treining
engineers and technicians who were to rua <the factory ol
e certain new indusiry . buria; the period of setting
up tae industry , engineers e&nd tecnnicians were trained
in tne Zfacltory of the =Zorelsn firm &nd dnen tney toox
pert 1n supervising <he erection of tne equlipment . Suca
staff +were tne hnarc core responsible for operation and
méintencnce of the local industry . During ftue trial
operation , + both <foreign &and 1local specialists +train the
staff on site . Trainin; centres .on the national level
were set up to give basic training in necessary skills
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for specialisation of each centre . Graduates of these
centres in addition to graduates of technical schools
furnish industries with required personnel .

Indeed , these training aspects are +the corner
stone 1in mastering +the technnologies and techniques of
industries bullt in ZEgypt.

Ldaptation

In all cases , & certain amount of adapiion

is reguired to suit the new technologies +to the 1local
condivions . bxmples of these 1lcocal conditions are the
loczl nmaterials , ambient conditions , manpower 4 « o o
Responcibility of these acdaptations 1is becrn by the
engineering management of such industry . Tne role of
foreign tecnnical assisvance 1in such adaption varied 1in
size a&according vo the a&bility of the techbnical nmanegenent
but in &ll industries , 1t has bzen second to the role
of the cngineerins manasenent of tnese indusiries .

Rescarch end developments

licet of the &rescarch 1s dGone in the national
insvitusvlions , and laboraioriecs in addition to universi-
ties . Linx Dbeiveen universities «nd 1ndustiries 1s being
ennanced ,
Tne M iatlonal hkesearch Cenitre " wvies esvadlisais
~ epilieu research work - .-
y industiry . Close linugs
betueen tikz Luviocnal Researcn Censre and diffcrent
incusuvries 1n agypt are coavinously 1acressing .

Cenire of

1"

The ..iaistry ol Industiry has sei
incugtrial woesign "' to prozote designt work regquired for

4A

¢evelopment of the gyptian industrjes .
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In addition to these +two instutions , there

exisis +4be " High Voltage Research Centre " which belongs

¥o the Ministry of Electricity and ZEnrergy . This

centre takes part 1in testing work reguired =2or develo-

pment rocesses required by industries of -electric power

eégulipment 1n Lgypt .

Lssegsment and evaluatvion of the import of technolozy

- Till 1974 , +the prevailing form Zfor +the impexrs
of technology in industry was licencing . &4gree-

F

rents of licencing eare concluded between the local
company and the =foreign company . Conditions of licen-
cing between the tw o parties are negetieted and once
vney reach e&greement , 1% 1s to be approved by the
boaré of directors cof that company . Royalties are %o
be Yransferred to tue Zoreign compsny  in the currency
s

aszreel  upon . Licencing , es & means of <echnology

transfer , has been so <far working s=oothly even 1in

circuzstances that called for cancelling of such

BELCEIEALS

- Joint ventures witn Zforeign cempeanies : In 1974,
law No. 4% , Ycar 1974 , regerdinz " Rules of
Investneny of 4rab and TForeigan Ceapital ndéd rree 4Zonesh
o
u

e
viag lssued . Under 4nis law 4, Joint ventures nave
o)

been Iormed for the first +time 1In Zgyp since 1981 .
Soe of tiese companlcs sterted  production cad  Sner  are
wryla; %o reximize tne portion of locaelly rmenuluciured

gt tue momeni .

Cencitralnis on

equinImeny

- The largest constraint 1in developing industry
of the electric powver eguipment 1in =zgypt , 1s the
rarzetis . The demand of the home market in many
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industries does not Justify +the feasibility of such
indusiries . It 1is only possible to establish these
industries if a good part of the 2Leasible rroduction
is exported . Hard competition in world mrarkets is not
fevourable for indusiries in the daeveloping couantries .
Chances of export marzevs can eist 1T economic co-ope-
ration between developing countries grows on the Dbasis of
exchanging procducis of different industrics between tuese
countries . One of +the means 4 to promote exporsvss , 1is
to include 1in agreements of licencing &and Jolnt ventures,
favourable -onditions ZILrom the developed countries , to
use products manufactured in developing countries in
their guotaiion abroad . No progress has been achievec

so fer and attempis are pursued .

- Financing has Dbeen another ccecnsiraint . The
1val , 1n gypt 4 dees not participate 1n

es , and 1t 1s 1the Govermnmenti thet genera-
1ly scts up these 1ndugiries . Owing wo she large
burdcn of runaing the country's econoy , the Goverament
pey not heve &valleblie , the foreign capltal necescsary

for such industries especially economic &sssistance Ironm
ects oXf
[Eal

developed countries daoes not include proj
indusirislisetion . 4s soon the Dbalance of Zoreisn
allous , then priority is given +to <ZLinacne tnese

currcncy

incussries .

9. Linzeces with the  otner «wspltel cods

indugirics

. lalh) £ P o o s -
Ze ' Supplvy of rau meteriels

| Industries of electric péwﬁr eguipzent use
51l meterial rmenufacuted in tre local porget . Trey
ob?ain steel Irom <Yhe ngyptian Ifmn and Steel Co.
tnat produces 1.2 1iillion tods of steel per annux,
and obtain aluminum from Misr 4luminium Co. that
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produces 160000 tons per annum . Local production of
electrolytic copper is 1limited to 5000 +ton / annum
produced by the Egyptian Co. of Copper and it covers
a 1little portion of demand <for industry.

b. Availsbility of services of basic facilities:

Existing casting facilities can handle requirement
present 1industries . £n example eof sucn facility is
the Ceneral Co. Zfor lietals ™ , &t L1 Tibbin , South of
Cairo . Similarly 1n Zforging , present Zfacilitels comprise
" Bl KNasr Forging Industries " ., [Expamnsion of these
facilities will depend on the slze of damand of new
industries to be established .

~©

cx

Ce liulti - purpcse preduction 3

In the survey of the indusiries of electiric power
eguipment in Lgypt 4 1t is shown many exauzples of
multi purpcse production in particuler <ransmission lines .
In Zfuture , it is Dbelieved +that suck trend will
continue on a bigger scale with the growing activities of
indusgtrialseiion.

6. FYolicies and Stretegies

a, In +%he ruaning five year plan great icportance
ies given to the inirasiructure in general e&ad 1o
electrical energy 1in particular . Re_uired Loreizn wnd
locel currency ere allocated %o the ‘concerned stete industiry
thet epplies for it.Onc ofihe basic Ieatures of tnis five
vear plan is %o develop indusirial proiuciion ZIor Dboth
private and public sectors . Conseguently , electiric powe
equip:ent industry nus an appropriate cunance Lo develop
in tne npext lew years .

4
b, The Government 1is giving it. fuil support to
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development of capital goods industry . State enterprises
get the investments they need for rehabilitation and
expansion as well as Zfor Joint ventures ,

4ccording to the 4ct of Rationalisation of
Irports, it is Zforbidden to 1import any product that is
manufectured locally , unless ke 1local production is not
sufficient to cover all +the demand . 4t present , the
Government 1s doing 1ts utmost to protect the local
indusiries .

c. In the past , there was o significant
co-operation between ILgypt and other developing countries.
v , there 1is an agrecement between IEgypt and
Sudan Zfor technical and eccnomic integration . Joint
comnitiees are dlscussing sultable forms o0f such co-ope-
ravicn . It is <Zoreseea to carry ouf noinv projects in

ngypv  and Sudan .

7. Leasurcs to be aken o increcese the

domestic oproduction of elecsric power
egquipnens

In view of the points raised in +the
paragreph of constraints , 1t 1s recommended to take up
followinz actioa @

- wnlarging  whe marxeivs Zfor regional couatries
by concluding Dbileseral &nd reslonal egreexenss o
excuanse electric povwer . egulpment naaufactured in
the regioa .

- Internztionzl co-operwtion betveen ceveloped
and underceveloplng countries 4o include 1in their
sCjudicevions purts menufactured 1in cevelceping .
countries .

»

' I
- Invitation of developed countries to direct
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'part of their economic assistance to developing
countries for establishing new industries .

ternational organisations are called upon to
play an effective role in +this aspect.

Exchange of experience between countries in
different stages of  industrialisation through
conferences, and seminars organised by intern-
ational organisations.




DOVESTIC FRODUCTION OF FPRIMARY ENERGY (in Terajoules - TJ ) X/

éncrgy Coal Other solid fueis Crude petroleum | Natural gas ‘ Electricity :ﬁ/ ! TOTAL
source
Yoo TJ % TJ % TJ % TJ % TJ % TJ %
- 1972 456815 89.53 - - 53426 10.47) 510241 100
1973 361318 87.13 - - 53386 12,87] 414704 100
1974 317597 | 83.35 - - | 63456 16.65| 381053 | 100
1975 500024 87.44f 1535 0.27 70314 12,291 571873 100
1976 706017 88.8 5348 0.68 82869 10.43] 794234 100
1977 888317 88,71 9530 1.95 93583 ,9.34} 1001430 100
1978 1034779 | 838.5} 34922 2.98 102878 8.77 112579 100
1979 1121113 | 88.27} 49523 3.9 99494 7.83] 1270130 100
1980 1253001 | 86.59] 92628 6.4 | 101492 7.01 1447121 | 100
1931 1352972 | 8677 100440 6.44 105777 6.78] 1559189 100
1982 1401978 | 86.43] 111600 6.88 108564 6,69 1622142 100
1983 1529817 | 86.61f 134350 T7.63 101645 5.75f 1766312 100
- */ This table is related para. 2.a.
::/ Only hydro and geothermal electricity, i.e. from domestic primary sources.

H.B: Hydro electricity has

been estimated at an equivalent consumption of 250 gm mazout / KWH
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ELECTRIC  ENERGY  PRODUCTION - AND  COFGUNITTION
1972 1973 1374 | 1975 1976 1977 1973 1979 1930 1981 1982 1983
INGTALLED CAPACITY (W)

Public and self producer total 1948 3970 3970 3946 3960 4031 4076 4391 4893 5076 5292 618R2
Hydro 2445 2445 2445 2445 2445 2445 2445 2445 2445 2445 2445 2445
Conventional thermal 1503 1525 1525 1501 1515 1586 1631 1946 2448 2631 2847 3737

Public total 3775 3775 3775 3775 3739 3860 3305 4229 4731 4914 5130 6020
Hydro 2445 2445 2445 2445 2445 2445 2445 2445 2445 2445 2445 2445
Conventional thermal 1330 1330 1230 13310 1344 1415 1460 1734 22836 2460 2685 3979

FRODUCTION GWb

Public and self producer total 7979 8008 90%7 10240 12171 14033 | 15507 16864 18975 21792 23898 26424
Hydro 5159 5156 6123 6790 8003 9033 9935 9608 9801 10215 10484 9816
Conventional thermal 2820 2852 2969 3550 4168 4995 5572 7256 9174 11077 13414 16608

Fublic total 7384 7435 8525 9799 11646 13517 15013 16359 18429 20747 23353 25873
Hydro 5159 5156 6123 6790 8003 9033 9935 9608 9801 10215 10484 9816
Conventional thermal 2225 22179 2197 309 3643 4474 5078 6751 8628 10532 12869 16063

Net production 7107 7155 8238 9470 11285 13128 14591 15845 17848 20061 22552 24952

Transmission and dist.. losses 938 977 1343 1162 1623 1639 18A78 2722 3052 3410 3811 4217

Consumption G¥h

Net consumption 6169 6178 6895 8308 9662 11489 12723 13122 14796 16651 18741 0735

Industry and construction 3875 3845 3728 4822 5632 7180 7553 7300 8800 9991 11207 12441

Transport 118 118 125 12¢ 130 132 145 150 160 165 170 175 .

Household & other consuners 2176 2215 3042 3360 3900 4177 5025 5172 5836 6495 7364 8119

Cneration per installed capacity 2.02 2.02 2.29 2.62 3.07 3.48 3.8 3.84 3.88 4.19 4,52 4.27
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ELECTRIC ENERGY PRODUCT ION ( PROJECTIONS )
1984 1985 1986 1987 1988 1989 1990 1995 2000
Capacity MW
Total 6763 7823 9443 9543 8693 9693 10893 16493 23693
Hydro 2445 2445 2715 2715 2715 2715 2715 2915 4415
Conventional Thermal 4318 5398 6728 6828 6978 6978 8178 10878 10878
_ Nuclear - - - - - - - - -} = - - - - - - - 2700 8400
Generation GWh
Total ( Gross) 28900 32000 ! 35400 38600 42060 45840 49960 73400 102800
Hydro 9300 9800 10900 10900 10900 10900 10900 12100 16000
Conventional Thermal 19100 22200 | 24500 27700 31160 343940 39060 41300 44900
Nuclear - - ' - - - - - | 20000 | 42000




EXISTING ELECTRIC POVER EQUIRIENT

(equipment commissioned after 1970)

1 - Generating Staticns :
CONVENTIONAL THERMAL
+ . v
Plant Cairo West

Data Extension Kafr El1 Dawar Abu Qir Abu Sultan
Commisioning Date 1979 1980 1983 1983
Plant size MW 1 x 87 2 x 110 2 x 150 2 x 150
Tocal content - - == -
Foreign Supplier :
Boiler and boiler house Babcock & Wilcox 7] _ Stein Foster Wheeler
“equipment
Turbine Westinghouse C.E. M G. E

Skoda

Generator Westinghouse Alsthom G. E
Sub-station Westinghouse Alsthom Mc Graw Edison
Control and instrumentation Bailly Haggan Alsthom Foxborough




GAS TUREINES

Control and Instrumentation

lant Suez Ismailia Cairo North Abu Matameer El Tibbin
Data

Commissioning date 1976 1977 1977 1978 1979
Plant size 1x 14 1x 20 1 x 20 1l x 20 2 x 20
Local content - ~ — -~ —
-Foreign -Supplier: - -
Comperssor-turbine B - - B
Generator Westinghouse| - G.E - G.E - G.E Alsthom
Substation
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! GAS TURBINES ( CONT. I )
i Plant
: Cairo East Talkha Helwan Siouf 1 Karmouz
; - - Data -
]
% Commissiong date: 1579 1979 - 1980 1980 1980 1980
Plant size 2 x 23 8 x 24 5 x 24 > x 26 2 x 12.5
; Local content - - - - —_
!
- j’ - Foreign supplier: - - - -~ - - - - - - - - - - - - - - om0 - ok - - - s s s s e e s s e e e e e e
- - - - - - - -
i Compressor - turbine Alsthom
Genrator G.E
Alsthom G.E G.E Staal Laval
Substation - —
Control and instrumentation - - _ Alsthom




Plott + Rolls
Royce

GAS  TURBINES ( CONT. IT1 )
Plant .
Dat Heliopolis Mahoulia 1 Siouf 11 Shabab Mahoudia 11
ata
Commissioning date: 1980 1981 - 1982 1981 - 1982 1982 1983
Plant size 3 x 12.5 4 x 50 3 x 33.5 3 x 33.5 4 x 50
| Local content —-— - _— _— _—
Foreign suprlier:
Compercsor - turbine Rolls - Royce T
Generator Parsons
Staal Brown Brovm
Substation Reyrolle G.E
Laval Boveri Bowveri
Control and instrumentation Mother &




GAS TURBINES ( Cont.ITI )
Plant Fayoum Siouf 111
Data

Commissioning date 1983 1983 - 1984
Plant size 1l x 24 3 x 33
Local Content - —
Foreign Supplier:
Compressor - turbine
Generator

. G.E Westing-
Substation house
Control and instrumentation
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TRANSMISSION
SUBSTATIONS  COMMISSIONED AFTER 1970
Naae South Cement
Data Tallkha Cairo West ] Cairo East $ibbin Suez Suez 2 Manayef
Commissiong date 1975 1977 1977 1979 1982 1982 1982
Voltage Kv 220 / 66 220 / 66 220 / 66 220 / 66 | 220 / 66 220 / 66 220 / 66
Rating MVA ~ 40 4+ 75 2x 75 2 x 75 2 x 125 2 x 125 2 x 125 2 x 125
Na Kafr Asyout
me Ghazl Hadaba Port Said { Aluminum El Seil .
Data El Sheikh cemenv
Commissing Date 1983 1983 1983 1983 1976 1980 1983
Voltage Kv 220 / 66 | 220 / 66 220 / 66 220 / 66 132 / 6 132 / 33 { 132 / 6.6
Rating MvVA 2 x 75 2 x 75 2 x 125 2 x 125 | 6x 90 2 x 25 3 x 35
N.B : ©No 1local content in any substation




TRANSMISSION LINES  COMMISSIONED APTER 1970

5 Lines Comz. | lensth local Content
i Double circuit Date of
] ' Route Tower Conductor} Insulator{ Fitlings
220 ¥V .
Wady hoi-Sokhna 1976 108 - - - -
Amria - Sidy Kreir 1976 28 - - - -
Conriection of Kafr El 1979 5 100% 100% _ _
Dawar P,S
Mahoudia = Dar.anhour 1931 18 100% 100% - -
Sokhna- Cement 1982 27 - - - -
Zagazig — Ismeilia 1982 85 100% 100% - -
Sues - Ismailia 1983 80 1004 100% - -
Ismailia - Abu Sultan 1983 8 100% 100% - -
Abis - Lbu Qir 1933 24 100% 100% - -
Hadabz connection 1983 5 - - - -
Talkha - Kaefr E1 Sheikhi 1933 70 100% 100% - -
Ismniliz - Port Said 1953 30 100% 100% - -
Zafr E1 Duwar - Axrie 1983 40 100% 1004% - -
132 KV
Nag Hazady - Aluminum| 1976 6 100% 100% - -
High Dum - El seil 1980 1€ 100% 100% - -
Connection to Asyout 1083 30 1009 100% _ _
Cement
Cables
220 W

Ceble Cairo East - Heliopolis, commissioned 1930, Roule of

14 ¥z single circuit, 100% Foréign




TRANSMISSION EQUIPUENT COMMISSIONED
( After 1970 )

66 KV Substations :

Voltage : 66 / 11 KV
Sun of ratings : 2485 MVA

Local content : -

33 KV Substztions :

Voltage : 33 / 11 &RV
Sun of ratings : 246 1MVA

Local content —_—

66 KV Transmission ITines :

Length ;1000 Km  ( Double circuit )
Local content of towers & conductors : 50%

Local content of insulator and fittings : -

66 IV Czbles

Length ¢ 372 Km

Local content ¢ Nil

33 IV Transmission Lines :

Length : 560 Km ( Double circuit )
Local content of towers and conductons : pg o

Local content of insulator and fittings : —=

33 ¥V Cables :

Length : 110 K=

Local content : —-—

i

(coxT)




III - Distribution

( equipment commissioned after 1970)

11 KV Substations:

- Rating varies between 25 to 1000 KVA.

- Reting of tranaformers menufactured loceally
w.r.t. total rating = 60 % .

- Local content of switchgear = 10 %.

11 KV ‘Crensmission Lines:

- Length = 27075 KX
- DPercentagze of 1local content .

Towera & poles : 93 %
Conductors : 100%
Insulators :

Fittings : 100 %

11 KV Cables :

- Length : 12480

- Percentsge c¢f 1locelly manufactured cables :6C™




DONEGTIC ANERIAIS R RN o BLRoTRIC )RR IR 2T IENT
o Aok produniion Local
Type of equipmenat :f:i:i‘ 11': - 72 7 - 2 " - - a0 | 50 s | as - Content Local Manufacturan
Distribution transformers 11 &V VA 3001 a41%) 392 | &7 5091 619 539 6361 194 7371 98 1039 25 % Elmaco
%,V outdoor D,L 11 KV Ho. - - - - - - - - - 10571 2595) 1714 70 % Elmaco
X.¥Y Cables 11 KV Ton 6230] 363714254 | 6deo JOL1S54 ] 7367 7174 ) 6631 7276 3671 3436[16865 ) 70 % Egypt. Elect, Cablen Co
L .V Cables 0.38 XV Ton 5672] 45831 4268 | 64,2 D15 ] 5235)] 8564 1 9572 JLLLOH (L1577 [12953) 12242 75 % Egypt. Elect. Cablen Co
Al. & SCA conductors All Vols, Ton 2422) 3291|2609 | 218y n25 1 2996 | 34171 4063 51251 6132 ) 4955] 6000 60 % Helwan Co, for Non Perr
Gteel towers " Ton 1000} 1006 10C0O [ 2000 {2000 ] 2000} 3000 | 3000 3000171 40001 4000] 4000 100% Metalco .
Gtreel Poles 11 KV Ton 1000] 1000} 1000 J 2010 20001 2000 2500 2502 ] 25001 30001 3000} 3000 100% Metalco
Stenl towers All Volt. Ton - - - 3600 | €00 | 36001 40001 4000 40001 4500 4500) 4500 100% Steclco
Steel Poles 330 v No. 31600132800]29200{ 3435C] 4466 4880 5810(1305[I1810 [75180 {4153G146500 100% El Nasr Co,for Steel Pij
Connrete Toles 11 KV Ton 5300] 5300f 5300f{ 7200|7200 8100 | 3300 JL0200 f11400 {12500 ]12500]12500 8o% Sigwart
Switchboards { with C.B) 11 KV Cells| - - - - - - - | 1152] 4s2| 873) 246| 608 45% Egemac
Kiosxs 11 KV No., - - - - - - - 267| 393] 634 5211 331 50% Egemac
Kiosus 11 Xv - - - 700| 640 50% Arab
Gwitchboards with ( L.B.S) 11 KV 38| 4041 417) 305) 351 45% Egemac
Switchboards with ( L.B.S) 11 KV - - 600| 580 45% Arab
L.¥ Switchboard 380 v 557 2a5 1839 | 2327) 3a21 |  so% Egemac
L.V Cwitckboards 380 V - - | 1249 1592 55% Arab
Current & Pot. Transf, _ 11 KV No. - 730 7601 2760 100% Egemac
Support Insulators 11 KV MNo. 450 13800 {7800 100% Epemc
Soure of technology: menticned in  text
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