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EXECUTlVE SUMMt~RY 

The energy resources of Sfriaa are summarized orii ibasiis off info:rm;zn 

durmg Jantuary and February, [ 98 J iill1l Cairo. Fossil :i11Je1 prod:JJc~ion rz·1e, 

reser·ves and projected f lJt:ure prochl..11:c::tion is described to tlhie extent info:rm;;:.taro1n 

was av.2:dlable. Ren~w.;;;ible energy resources are discussed! in terms currenit 

technol·ogy and p.ot·elf'11t!a1 apphc:2l.t1011s in tihle future de,.,.elopment o! Sinai. 

Meetings were held with ra.Jtmeroillls represell'llttatlives o! Egyptian governmentt 

organizations to obtain their cooperation and tci establish a basis for :hJture 

cooperation in the energy planning for Sinaii. 1ini genera!" the Egyptians seemed 

optimistic concerning the potc.ntfal ir.;;,r t:tmzing. solar energy iint Sinai, and \11.'"lere 

eagerly awaiting the resllJllts oif ~he Siin-3.i Reso!J.Jln:es Planning St1!.Hiy.. It lis hoped that 

this initial Sinai energy resoun:es study wm be usef:uU iin the overall Sinai resources 

planning, and that the final r~port or:i Sinai energy resources al!'1ld energy :req1Ulfrem1ents 

for Sinai development wm be an accurate representation oi the present and f ut:m e 

energy pictu;ce fer S3na.i. 

OH production from the petroleum fie!lds in the Suez GuU area, induding ad]aceririr 

portions of Sinai, represents a major source of energy for Egypt and the primary 

source of capital for the nation•s imports.. Nearly t11wo-thlrds of the 1980 addlitiions to 

the proven oil reserves for Egypt are located! in the Sinai region of the Suez gw:L 

suggesting that Sinai oH \vHA be an important contribution to the Egyptian economy for 

several decades at least. 

Assodated gas from oil production in the Sinai portliorn of tlhe Suez gulf is presently 

Uared except for small portnoins that are utHized for supporting the drUfo1g operations. 

A!thoug!h equivalent to o!1lliy one percent of the total Egyptlian oil prodfoJctlion, 

flared gas in Sinali has an energy equivalent to 6000 barrels of oil per day .. Capture and 

utiHzatio:n of this flared gas would be equivalent to lL.E 50 miHlion of crude oil at wodd 

market prices. 

Coal deposits at Maghara have a probable recm·eraMe va.llue of 35.6 mimcni metric 

tonnes. There we:re .indicatiionis that by February 19Sl the Eg}"ptia.n Geofogiicall Sli.ll:rvey 
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potential and 

avaHable to utilize beth s:Jn .. " ~ 
w.ir:rc J1Cr 

region. Since a HJ Cli·:;-.s;·er-eJectrk plla1111t COilt11SliJlmes <about Orl'!~' gallicll"ll oz 

annual savings an equivalent soJar/\\'irnd ~?weired rep.!acement En i: o ... 

8760 gaUcns of foel. 

Bli.ogas units under test and ·ceve!.lpmeirnt at Nat.liorri::il Research Center Dc1kkli can 

poterrtlaHy be utilized to produce gas :for cooknng and1 gas !Ughtling~ Tlhie diigester 

utilize '1night sen~~, manure from farm animals and some biomass from 

operations. The spent sh;idge from the digester is useable as fertmz:er and 

the soH. 

A ·Oi project su:r:'lnaries have identified shou1d be 

f ad!ita'ting a energy p:ro;gram for Sin2i. It expected certain 

project summaries be expanded li:nto :fu1! project definitions such that can 

be established and plans can be implemented.. AdditfoE'lla.ll project are 

expected to be \'l..'ritten to :eover aU significant energy projects planned the Ca1na!. 

E!ecn-kal Distribution Company or other o!"ganlizaticms in Sinai. 

FoHow-o:a study ac:tivi!ies are planned the pe;;-ioici mlid June to mid July, 19:3,ll 

to upgrade the Sinai energy resources rlefiraition, to esta:J.Hslh energy ust 

recommerK'.:a:ions for energy iirrtensh:e devefop:!11.ent projects in Sinai, to 

pro]ect definlitfor:.s. for thc:se energy :pro]ects are selected imph:·mer,tat,li,°'n. 
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report on in ,,,,as prep:J.n.:o as part 

in Skia1. Phase 1 study \vas :or 

by a joint ream 

report based on informztion coHectt'd an 

Engineering Group. Pr~ncetof'!I, New Jersey, from 16 

1981. 

Annex 1 is a tis: o'f the prindpa! contacts estaofrshed du;ing the initial data 

visit to Cairo and Sinal during January and February i.931. 

The primary energy study effort was organized under Task S.O. Infrastructure, in the 

Phase 1 Statement of \Vork. Task 8.3, Energy Assessment, specified that the energy' 

supply ahernatlives be evaluated with a view toward ma.xj:mlizing the economk: benefits 

of using the region1s indigenous energy resources. Task 8.4 requires the :development 

of an inventory of the physkai requirements for energy systems and supplies in Sinai 

that can be used in the overaH assessment of regional devefopmenrt costs and 

priorities. 

The energy resource assessment, Task 8.3, was the p:-indpal effort during the Janua:ry

F ebruary 1981 period. The f oHowing e!ements of the energy assessment task are 

extracted from the Terms of Reference: 

l. Assess existing energy resource facilities, design capacities, conditions, and 

current loads. 

2. Evaluate natura! gas ass'Jdated \vith crude oH production. 

3. Review data v:i present and planned production of oil and gas and on costs of 

transportation and d~stribution to potential centers of demand. 

4. Consider coal reserves. 

5. Analyze a number of alternctive energy forms :for development- electric p.....,wer 

generators, liquified natural gas~ pipeline gas or oH: geothermal, salt-ponds, 

\Vind, solar, and various other systems. 

6. Consider the cost of construction and operation! reEabi!ity of supply! techinica1 

and manpo\;,•er requirements, and system flexibility and durabiEty 

energy forms. 

Best Available Copy 
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The evaluation. of current and projected energy requirernents und~r Task will be 

the prindpc.1 focus of the subsequent period of study, to be conducr,...;d during 

Summer 1981. Completion of Task 8.4 wiH require quantitative definition of 

development planning in other tasks of this project. However, current and probable 

demands for electricity have been ana!yzed in this first stage. 

The following elements of the energy requirements task are extracted from the Terms 

of Reference: 

1. Develop an inventory of the physical requirements for energy systems in Sinai 

to be used in the overall assessment of regional development costs and 

priorities. 

2. Assess each existing and proposed urban settlement, economic, and industrial 

development in terms of its near-and long-term energy requirements. 

3. Estimate amounts, forms and costs of energy required to meet ! -imediate or 

near-term "threshold'' levels of energy inputs. and longer term increments of 

energy inputs. 

4. Provide inputs to to Tasks 11 and 12, desc:ibed in Appendix A of the Prime 

Contract. 

Specific tasks identified for the first visit to Cairo, in addition to the requirements 

mentioned in task 8 were: 

I. Identify projects (Tasks 1,2) appropriate for prefeasibility analyses for udetailed 

feasibility studies." Go ahead with prefeasibility analyses. 

2. Investigate and comment on feasibility of the proposed 600-megawatt power 

plant for North Sinai. 

3. Comment on feasibility of operating the Maghara coal mines. 

4. Prepare working paper on energy m Sinai: present situation and development 

ideas and strategies. 

This study of energy in Sinai is not to be taken as an isolated event, but as one 

important facet of infrastructure development that is essential for the long range 

growth <=tnd development of the region. The intelligent selection and eHiciefllt 

utilization of energy will be a major factor in the success of development programs for 

Sinai. 

') 



Concerning specific t~ficd rs: 

represents a summary of the 

l 
". PREFEASIBILITY ANALYSIS 

A total thirteen project snmmary sheets were prepared ro 

detailed feasibility studies actual demonstration projects 

includes descrip~icns of the projects and recommendatio:is. The 

group of project summaries are as follo\vs: 

o Test Solar Desalination water from Sinai 

o Automatic Solar, Wind and Meteorological Monitoring Station. 

o Energy Audit for Sinai. 

3 

ior -::he 

o ~:valuation of Potential Infrastructure Use of Abu Zenirna Generation 

and Desalination Facilities after RehabiHtatkm. 

o Glass Factory. 

o Industrial Complex near Abu Rudeis to Utilize Flared Gas from Oil WeHs~ 

o Lake Bardawil Power & lee Project. 

o Solar Demoristration Site 

Governorate of Som:h Sinai 

El Tor, South Sinai. 

o Solar heating and hot water for mcte!s, hotels, and multifamBy dwellings. 

o Solar Domestic Water Heater Factory, El Arish. 

o Solar Cookers. 

o Quality ,A.ssurance Plan. 

o Sinai Transportation System. 

2-3 FEASIBILITY OF THE PROPOSED 600-MW POU'ER PLANT FOR NORTH SEN 

AND FOR OPERATING THE MAGHARA MINES 

The Maghara Coal Mine was in initial stages operation at ti me of the i 967 

A methane gas explosion occurred sometime the ventilation system \Vas 

off when a Bedouin struck a match inside e~try portal. The explosion dos" d 

the portal, although an 85 meter lift nearby appears to be in<::act. Apparently, r~urrent 

Egyptian plans are to 

blending \~.,.ith imp0rted coal 

the coal 

making coke. 

3 
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No deta)iec the cconom.:c of 

status of the ten ?roposals \'l.iere under aon 

Survey. During occupation years, Ma.ghara Co.al \Va!" nc: }t ""''a.s 

considered to margin:a.1 economic returns on a shor: term 

Under the more favorable term pfar.ning options for 

projected high costs of enecgy, it is reasonable tc assume that the 

economic undertakjng. (See S·ections 1.3 .e.Pd of report) 

current and 

:::;· ... 
~~!l 



l .O ELECTRICITY 

1. J MINISTRY OF ELEC'!"RICITY 

Authority for governmental policy and planning ic:- electrical. po'w'er rests 

Ministry of Electricity, and the responsibility on a nationwide basi.s 

generation and transmission is del.egated to the Egyptiar. Electrical. Authority 

The EEA generation facilities consist of two hydroelectric power stations at 

with a total generating capacity of 2,445 megswatts (h·iW). An addi:iona~ l M of 

steam generating units dnd 523 M\V of gas turbine instaUations provide a to1al 

capacity of 4,412 M\V. During 1979, the latest year fo::- which statistics are available, 

the peC\k gener2ted load was 2752 MW and total electricity generated was 16.338 

terrawatt hours. Averaged over the period from 197 5 to 1979, both peak lcac and 

total electricity generated have gro-.vn at a rate of 12% per year. 

Electricity is sold by EEA to major industries, governmental authorities and electrical 

distribution companies for dis tr ~bution and resale to individual consumers. The 

Governorates of North Sinai and South Sinai are served by the Canal E.lectridty 

Distribution Company (CEDC; see Exhibit 1.1). Cur:ren~!y~ no electricity is transmit

ted from the national grid to either o:f Sinai Gover:norates, but the impending 

completion of an 11 kilovolt (kV} transmission. line through the n~w Suez Cana! Tunnel 

will make this a possibility. 

s 



A feature oi the Ministry Electricity org;;; 

espedally relevant ior Sinai energy pla11ni, is 

Energy Projects Authority. In addition to oversigiT'.: duties 

authority for renewable energy projects, incl..idi 

delegated to this agency. 

l.2 CANAL ELECTRICITY DISTRIBUTION COMPA'NY 

The Car:a! Electricity uistribution Company (CEDC} is respcnsi.ble for 

electricity m the Governorates of Port Sc.id, Ismai!ia, Suez, Sharkla, R~d Sea, 

Northern Sinai and Southern Sinai. In 1979, it sold 556.2 million kWh with a value 

LE 6.8 million, or 1.04 plasters/kWh. 

When Egyptian control returned to following the period of occupatic!"l., 

was faced with the task of reinstituting electrical service to the area in the 

possible time. During the Israeli occupation, El Arish had been connected to ·.~he 

electrical network of Beersheeba. Within eight days a:fti.;;r rega!ning control= CEDC 

erected two 3.2 MW combustion gas turbines, changed the distribution netwc.rk voltage 

from 3 kV to 11 kV, replaced major transformers a"1d restored power tc El Arish. 

Similarly, tv.70 515 k~' diesel-electric unh5 \\·ere installed within four days at Tori 

even before return of this tO\\'n to control. Siml!ar prcrr.: t and effident 

effort was given to systems in Na!<hl, Hasanas St. Catherine's~ Sudr and Feiran. 

Except at El Arish, sufficient capa...::ity .1ow exists to meC"t current demand in 

localities where electrical power is available. A major effort is underway t<C) add 

generatirig capacity to El Arish system. 

6 



EXHIBIT l.l 

ORGANIZATIONAL STRUCTURE OF 

THE MINISTRY OF ELEC1~RJCITY 
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EXHIBIT l.2 

ANTIC1PATEO LOADS DURING THE FIVE YEAR PLAN 
AT FIRST ST AGE f 98 l 982 

NORTHERN SINAI 

PROJECTED POW2R REQUIREMENT 
BY LOAD CATE.GORY {in KW) 

Tour ism and Hotels (Letter from the 
Deputy MRmster of Tourism) 

Ministry of Health 

Military and Other National Security 

Ministry of industry (Maghara Project) 

Training Centers 

Private Sector Projects 

Ministry of irrigation (Pouhry, 
Canning, Uvestock at El Adsh) 

Town of Bir-El-Abd 

lr.d:ustnal Schools at EA Ari~h 

Ministry of Supply (Corn Grinding 
and Bakery at El Arish 

Ice Production Units at Arislh 

Other Ice Production Units :and 
Governmental Food Shops 

Ministry of Deve!opment-Housing 

Ministry o:f Deve!opment--Land 
Redamation 

TOT AL-Governorate of North Sinai 

Source: CEDC 

+ AssL:1merl va.h..ues - no estimate ;provided. 

11 

1981 

3,000 

l.50 

1,500 

400 

200 

l,500 

1,500 

300 

200 

401 

500 

300 

1,500 

l ,500 

198.5 

30,0~0 

300 

l ,900 

2,000 

400 

2,00& 

1,500 

500 

300 

600 

1 ,000 

300 

2,500 

3,000 

46,300 

1990 

42,000 

400* 

6,000 

3,000 

800 

300~ 

600* 

2,000 

300 

20,000 

30,000 

109,700 
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EXHIBIT 1.3 

ANTICIPATED LOADS DURING THE FlVE YEAR PLAN 
AT FIRST STAGE i 1-1982 

SOUTHERN S!NAl 

PROJECTED POWER REQUIRE111~ENT 
BY LOAD Cl\TEGORY 

T ourlsm o.nd Hotels (Letter 
Minis!er :for Tourism~ 

Ministry of Heahh 

Deputy 

Trainhg Centers O .. ~inistry of Industry) 

Private Sector Projects 

Ministry of Irrigation 

!-.·Hnistry of Higher Educa-rion 

Ministry of Supply {Com Grinding 
and Bakery) 

lee Making and Government Food Shops 

Ministry of Development-Housing 

Ministry of Development-Land 
Reclamation 

TOTAL-Governorate of 
Southern Sinai 

Power Requirements for 
Sinai F erromaga111ese 

Source: CE.DC 

"* Assu::ned values - no estimate provided 

1981 

1,000 

100 

!OD 

800 

200 

200 

300 

1,500 

1,500 

5,700 

12 

1985 .19'90 

2,000 2,000 

!50 150 

200 200* 

l ,200 4,500 

200+ 200'* 

300 300·• 

600 2,500 

2"500 20,COO 

3,000 30, 

HJ,150 59,850 

2Ct000 20,000'* 



! .4 FIRST-ST liGE NET\'.'/ORK PLANNING 

Informat!on by CEDC 

Northern Sina] the period Novem'ber 1980-D;..;:'cember l ~ (sec 

induce i:ist;;Hation o:f generating stati0ns and distribuit 

Romana, Bir-EJ-Abd, El 1\rish, and f,,ialeze. Total cost is expec::ed to 

mlHion. A more limited expansion oro;gram ior Southern 
.. ol ,,,_, 

where major population centers have already been furnished with eiect1dcaR 

and distribut]on net\:1:orks. The four 500 k\~" diesels scheduled :for temporcry 

Southern capital of Ras 'udr are in pDace, providing four times the current 

Total costs ior the stage in southern Sinai ar1e estimated to be LE 11 miHion. 

Adrr ... ::>}I ' . , .. Jt10n ... , ) , essential power requirements for those portions of the canal 

governorates that lie geographkaBy the Sinai peninsula are shown in Exhibit 1 at a 

cost of LE 12.7 5 million. The total. anticipated cost for the first-stage e!ecrrkal 

system development for three sections of Sinai is LE 41.6 million. 

Systems diagrams fo:- each of the distribution networks are included in Annex 
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1 

2 

3 
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5 

6 

7 

g 

9 

EXHi5IT 1.4-

NORTHERN SINAI 

ESSENTIAL DISTRIBUTION l\1ETWORK REQUIREr,~ENTS 

10/&0 - 12/&1 

PROJECT COST (1000 L.E.) 

Installation of a generating station 
3-90 kW diesels at Romana ViBage, induding 
step-up transformer and 11 kV distrib1..n:icin 
network 600 

lnstal!ation of 11 kV transmission line frocn 
East to South Romana (45 km) inducing pole 
transformers and cabinets 900 

Installation of electric generating station 
(3-90 k\\' diesels) at Bir-El-Abd with step-up 
transformers and distribution network 600 

Installation of 11 kV transmission line, from east 
to west in Bir-El-Abd (50 km) including pole 
transformers and cabinents 1,000 

Increasing El-Arish generating station temporarily 
by 2-5 M\'i:.7 gas turbines with distribution network 

Installation of 11 kV transmission line plus 
cables (7.5 km) plus transformers in El-Adsh 

Installation of generating station at Maleze, 
3-500 kW, including switchboard and step-up 
transformers 

Installation of aerial transmission Bne from 
east to west in aleze (9Q km) including 
transformers and cabinets 

Installation of lo\v voltage electric neni:ork in 
various viHages a:id towns (7 50 krn) inch..ilding 
interval net\vork and street lighting 

TOTAL 

5,000 

1,500 

450 

1,800 

6,000 

17' 8 50 



ITEM 

l 

2 

3 

4 

5 

EXHIBIT 1.5 

SOUTHERN SINAI 

ESSENTIAL DISTRIBUTION NETWORK REQUIREMENTS 
10/80-12/81 

PROJECT COST (1000 L.E .. ) 

Improvements present electric 
generation station at St. Catherines 
3-90 kW installing complete with step 
up transformer. 

Development of generating station in 
Feiran Village; 2-500 k\\' units and switchboard 

Development of present generating station at 
RAS Sudr 4-500 kW units 

Installation of 11 kW transmission line from 
generating stations for 200 km total length 
including transformers and cabinets 

Installation of !ow voltage electric 
transmission l for street lighting 
and internal network 

TOTAL 

IS 

600 

300 

500 

4,000 

5,600 

11,000 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

EXHIBIT 1.6 

CAN/\L GOVE1U-.!8RA TES 
ESSENTIJ\L DISTRH\UTION NET\;'ORK REQUIREMENTS 

19&1 - 1982 

PROJECT COST (1000 L.E.) 

60 km re inf orcec electric cabies, 11 kV, 
type XLPE, 3 phases 240 mm2 section 2, 01JC 

60 km reinforced electric cab!es. 11 kV. 
type XLPE, 3 phase 50 mm2 sec~ion . 1,500 

40 km reinforced electric cables, 11 kV, 
type XLPE, 3 phase 70 mm2 section 600 

150 cabinets and transformers, 500 kV A 
and extra material for medium and iow 
voltage 2, 250 

250 tonnes of conductors, variable sections 500 

6000 light poles, various makes, 8-10 meters 
in length 

20 distribution boards, medium voltage 

100 km low voltage cables, various sections 

Cable connection boxes and insulators of low 
voltage, various iron parts 

Electric switches, medium voltage, indoor and 
outdoor types 

2000 !:loles, metal structure, for 11 kV, 12-15 
mete; s length 

TOTAL 

600 

1,700 

1,500 

500 

1,000 

600 

12,750 



1.5 CONCLUSIONS AND RECOMM-C::NDATIO!~S 

Planning for short, intermediate and long term electrical demand oeen initiated by 

the Canal Electrical Distribution Company (CEDC) i:. consultation with the 

Sinai and Southern Sinai Govemorates, aPd with the Ismailia Governorale the 

portion near the Suez Canal. Funds are availa'b!e and the CEDC appears to 

proceeding in a disciplined and orderly manner providing electrical power 

network to meet the present needs and future growth requirements for Sinai. 

The diesel-electric generator is the principal equipment utilized to meet essential 

power requirements for the shor~ term except at El Arish where two 3.2 ~-nv 

combustion gas turbines were installed. 

The intermediate term planning includes Natural g.::.s-fired generating plar.ts 1..itilizlng a 

66 KV grid to interconnect the principal loaa c...enter-s. The third stage wou!d connect 

both Northern Sinai and Southe::-n Sinai to the national power grid and would include a 

fossil-fired power plant utilizing coal from the Maghara mine. 

Two conclusions that can be drawn are that the initial installation of diesel-electric 

generators at principal load centers will greatly increase the consumption of diesel 

fuel oil, and the ultimate interconnection of the loads with a transmission line and the 

addition of natural gas-fired plants tan {potentially) reduce the oil consumption .. 

Although efficiency varies greatly as a function of load, a rule of thumb for estimated 

fuel consumption for diesel plants is or,'":. gaUon of fuel consumed per hour for every 

10 kW of generator rating. If the units ·are oversized and lightly operated~ the !!heat 

rate" or fuel required per Kwh generated~ becomes as much as twice t;ae 



It th2 t suong plans 

guidelines an'1 procedures ~·'"'I minimize the waste and ineH 

plans for Sir.aL Technical support services shouild be 

patticularily in the develo:;:>ment of models and too;s for 

Sinai. The functions of plam1ing, system desig:n and system 

so interrelated that system planning must encompass aH of them. 

Some specific recommendations for co:isiderat.i.on by CEDC are: 

:o 

to CEDC, 

and contro1 are 

a) Diesel-electric plants should include a "mix" of generator power ratings such 

that the smaller units could operate during low load periods, conserving fuel. 

b) Installation of natural gas-fired power plants should be accelerated to 

utilize Lared gas at an early date. 

c) Heat recovery systems should be considered for utilizing the waste heat 

from diesel-electric and comnustion gas turbine generators. 



2.0 NATURAL Gl\S 

2.1 INTRODUCTION 

Published data cor:cerning natural gas production in Sinai \\'as not available, it 

is known to exist in the Ministry of PetroHeu::n. ~h1ch of the fo!Jowing data \vas 

obtained frorn a reliable source and is compatible to currently publishec data withi;.1 

the Ministry of Petroleum 

Petroleum production in Egypt is concentrated in the Gulf of Suez area \11/ith more than 

90% of the :aational output com:ng from those fields which He prima:i!y offshore:. 

Although past production has been greater from fields identified with western 

of the Gulf, the addi1ions to new reserves over recent years have been ptimarily 

that portion of the Suez identified as Sinai production. 

For example, in 1980, one billion barrels of petroleum were added to proved 

recoverable reserves in Egypt as a whole, a figure that represents all ne'.':ly-discovered 

fields and all new discoveries in previously-identified fields. Of this amount, 450 

million barrels of new recoverable reserves were identified in the Marine Bellayim 

field and 190 million barrels of new reserve were located in Location 19 5, which also 

lies in the Abu Rudeis area. Thus, 2pproximately 64% of t!"le additional proved 

recoverable national reserves were in the Sinai area. 

The capture and utilization of associated natural gas that is currently flared 

central and v.:estem Gulf of Suez fields has been the subject of a thorough projecr 

evaluation by the \\'orld Bank in cooperation with the Egyptian General Petroleum 

Corporation (EGPC). Although details of this project have not been released, 

appears to be going forward, and a general outline could be gleaned from interview·s 

with knowJedgable sources. 

At present, on!y minor quantities of associated natural gas are captl.!red fo:::-

utilizatio'.1 in the petroleum production operation. The fie.ids from £2.S reCOVC'fY 
'- -

is being considered in the \Vestem Suez project are 

well as the Arnal field, \::hich produced non-:.l:::sociated 

Lo~ation l 

J ,~ fie~ 
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is t 

from Locc.:ion 382 " ~ ..... ma., are 

The western. projc>ct involves the capture of 

a compressor location at Ras Shukeir. liquefied 

natural gc.s liquids be strippec, and the cry be :o 

Suez City. In Suez, the gas is assigned to 3ndustrial 

fertilizer plant, a 30 MW electrical gener2. stati-c1n arnd a proposed cement 

Excess gas \Vil! be transmitted to Casro by existing pipeline fadlities. 

The plans for use of gas from these fields are important to Sina] energy 

Should the western Suez project not prove :f easib!e, i·t may be desirable t . .) 

gas productjon in certain fields for use !n Sinai gas capture projects. Notab.!.y, gas 

from Amal, Location 382 and Lccation 195 m1ght equally we!! be transported to tlhe 

eastern side of the Suez for treatment and utilization in Sinai. 

2.2 NATURAL GAS AVAILABILTY IN THE EASTERN GULF OF SUEZ AREA 

Unpublished inf or ma ti on or: current and projected ;- vaHabillity of natural gas to 

year 2003 in the eastern Gulf of Suez was obtained from a reUable source and shmvn 

in Exhibit 2.i. In 1980, it is estimated ar 1roximately 50 cubk per 

day \Vere available but not captured in this ar• a. It estimated prodcction 

rise to 54 million cubic feet per day by 1985 and then decrease to 29 wiHicn cubic 

day by 1990. 
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El Area 
Pet:-obeJ Mc:d:ne 

Abu Rudels Area 

NATlJRAL G!iS 
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Fid:d 3] 25 

Locations 1 J S.5,1 20 

Shoab 
Alma !O 9 

TOTAL 50 54 

PRODUCTION 
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Note: The ciata is to been presented! to 
Council en Petr 1oleum in. Feb:-uc.ry 19&.i. 
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23 CH/\R.ACTERlZAT10N OF ASSOCh'\ TED 
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However ~ 

gas, which is 

from a reHa 

not avaBc.ble on tihie 

Ekely to be 

scurce). 

One major uncertainty 1s t!hie possible 

Some 

and 

associated gas from the Locaifori 3S2 field. Pre-treatment to remove 

would 

2.4 POTENTIAL Nl\ ruRAL GAS UTILIZATION SOUTHERN SINAI 
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3.0 PETROLEUM 

3.1 OVERVlEW 

Petro!eum production has become one of tihe most domun2m factors in 

economic growth, accounting !or more tha111 J of: gross domestic produc1t 

Total crude output grew from about 21 minion metric tonnes ln 1977 to an estimatec 

30 million tonnes in 1980. The Egyp!ian petroleum export prke moved from 

approximately U.S. $12 per barre! in 197S to U.S. $30 per barre! in 1980. 

Export earnings from petroleum amounted to appro:dmately U.S. $2.& bHHcn 

An increase in domestic consumption has cut into P?'tentiaR net exports, which 

risen bv 4.2 miHion to'.'.llnes in the l 977-198.0 nerfod out of a ootential increase in 
~ :r • 

exportable surplus a?proximately 9.5 miHio'"'l tonnes. 

Although petroleum exports account for more tlhall'1l half of Egypt~s export e2r111i1r1igs~ the 

current export account defidt dose to 1 A modest improvemernt lin 

or natural gas export 'J,'lm . .dd contribute sigrnificandy to Egyptis export trade baiance. 

Th 
. ,. . II.. • • ~- • f . . 

ere are mm cations taai: a sllgm.dcaur1lt portnon o, new· procuct.mn come 

Sina~ Oi l barrels added to pro\·ed recoveraMe reserves aH of Egypt 

in J 980, :!;YD miHbn barrels w1ere frorn the 

in the ] 95 field. 



Concorrfrrnnt with 

for S~nai iuel 

obtained, it is understood this oru 

Petroleum. 

It ~s expected that much more data on petroleum produ:::tkm am:: refined 

demand be obtained during th~ study. Ho\\'1ever, there is a clear an 

overall development plan ior Sinai must include both petroleum demand planning c 

well-defined ro1e ior petroleum production companies infrastructure deve]opment. 

3.2 CONCLUSIONS AND RECOMMENDATIONS 

Sinai petroleum production is a significant factor in economy of Egypt, and the 

1980 additions to the proved recoverable reserves im:ficate that Sinai production can be· 

expected to increase in the years ahead. However, the~ rapid development of Sina! 

require Jarge amounts of energy, and this \\'iH tend to offset the exportab!e 

production of the region. 

Much more detailed data is required to identify the current and projected future 

demand for petroleum products in Sinai. An energy a.uidit for elllltliire 

show current energy consumption by fue! category by functional area. Until 

data available, only observations and condusfo:n:s can be from a study 

.: . ('"'. . 
Ch energy m .)ma1. 

One observation 1s that the current 

Slinai. 
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Road \VlU require quantities of 

products, ZlS \\'~ H amount oi cars~ trucks buses which \1,im 

use of the new roads. Expansion of the 

wm each have need for additional pmver. In large measure~ f:or 

appear to be provided by petroleum resources in shon. to intermed3are term .. 

It is recommended th:::t an energy audit be conducted to .identify the current and 

projected future energ; ..... ~ds for S1nai over the next t\VO decades. 

energy conservation program can then be developed to estabfisih the or 

optimum energy mix Sinai. Early ident!fication anJ application of alternative 

energy programs can prevent spread of energy intensive approaches which 

reduce the net available petroleum products for export. 



4.0 COAL AND OIL SHALE 

4.1 COAL RESOURCES 

A!though coal resources are knO\\'n to -occur at several locatEons in Egypt, only those 

the Sinai region are believed to be economically extractab]e. The largest are 

at Maghara \vhere proved and probab!e 1'et metric tonnage .is estima!ed to be 35.6 

million tonnes (Source: PoweH Duffryn T !chnkal Services Report for The Genera! 

Organization for Industrialization, May .! 966). Of trus~ approximately 2 miHion tonnes 

lies in an upper seam that possib!y could be extracted economically at a rate 

600,000 tonnes/yr;ar (Source: Ben Gurion University Research and Development 

Authority Repon, August 1976). The overburden ratio is approximately 29 cubic 

meters per cubic meter of coal. During the occupation years 1 -1979, Israel 

considered extraction at two differt:at rates of production, but reserve was no: 

developed because it would have provided sEght!y sub-margin21 economic returns. 

Also, there \\'as a question concerning the length of time avaiJ.able to recover the 

investment at the higher rate. The more economical seam at Maghara is mineable 

undergrcunr1 shaft techniques. Characteristics of this coal are contained in 

L;.l. It is a sub-bituminous coal with a gross heating value of 7,215 kilocafories pe: 

kilogram 0 2990 Btu per pound) a relative!y high, though "vashable~ content. 

There are t\'.'v other known deposits Sinai! one 

tonnes and located at \1/adi Ti']ora. extract!o::n is not no'W' 

it or 



ieas:ble. also occurs Jeuticu!ar beds at :\vun us2 y 

meters beneath the surface. Exploitation this 

rates of water flow from an artesian aquifer, economic extraction is not possi:>k 

(Source: Joi:it Egypt/United States Report on Egypt/ United States Cooperative 

Energy Assessment, Vol. 2, Annex 1-AprH 1979}. 

4.2 OIL SHALE 

Known Sinai c!l shale deposits at Buda attain thicknesses of only 10 to 15 feet. The 

low hydrocarbon co:1tent of these deposits make it unHkely that they ever be 

economically extractable. 

4 .. 3 MAG HARA COAL UTILIZATION 

The Egyptian Geo!ogicaJ Survey has moved forward with plans for reactivation the 

Maghara Coa~ mine, and a request for proposals for this project was issued in l 9SO 

with a dosir:s date of 10 December 1980. There are indications that !O proposals were 

submitted and revie\ved and that by l February 1981 one \Vas chosen as technically 

feasible. The selected proposal apparent!y plans to use the coal 

with better European coking coals, and also for "electrical power generation. 
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4.4 CONCLUSIONS AND RECOMr.iENOA TIONS 

Coal reserves at Maghara, although slig~t]y submargina! economically during the 

of Sinai occupation by Israel, are considered to be a viable resource for exploitatio!'l 

Egypt. By blending Maghara coal with impo:-ted European coking coal, it should he 

possible to reduce the cost of coal imports and/ provide an industrial base ior 

settlement in Sim:..i. Also, by using a portion of the coal for p:-oducing electricity, 

Sinai can export electrical power to the Egyptian national grid. 

Oil shale deposits and other~ known coal reserves in Sinai are not considered to be 

economically recoverab1e, although the \l1adi Thora deposits may become feasible in 

the future. 

It is recommended that the plans of the Egyptian Geologkal Survey for the 

reactivation of the Maghara coal mine be studied to see how it will impact other 

aspects of Sir,ai development. Location of the fossH fired po,ver generation plant 

should be studied to see if dual fuel firing is feasible. Utilization. of associated flared 

gas from the Suez gulf region may be combined with Maghara coal to fire a high 

efficiency combined cycle power plant to add to the economic deve~opment 



5.0 GEOTHERP1:~/\L 

5 .. 1 RESOURCES 

\\'hile substantiaJ sources of geotherrna3 energy 

little systematic evaluation. Of the known hct 

Hamma:-i Fara'un and at man Saidraa Ml'Jlsa. As disp~ayed 

measured temperature of the Hamman Fa;-a!un spring js between 75oc and 

its volumetric How rate exceeds that of aB other Egyp1lian sources. The 

volumetric Hmv data was c·cHectec ]ri 196 l, andl a site visit tci Hamman Fara.'un 

the February tr1p indkated that c11J1rrent :Bow rates may, in fact, 

although within a factor oi 3. 

5.2 CONCLUSIONS AND RECOMMENDATIONS 

Proven geothc:rmal resources in Sinai are limited 111:umbeir and te:nperatl!J::e. 

Although an intensive and systematic study may be mer.iited m the currerut 

prospects and the relativdy high ecoaomic cost of dc-"1elopi:rug 

against an extensliYe p:-ogram. 

to be for 

touristic of ;a 



EXHIBIT .5~1 

VOLUr1AES OF FLOW AND TEMPERl\nntES HOT SPR1MGS 

SINAI 

LOCATION TEMPERATURE oc VOLUME 

Ain Hammam 7.5 

Hammam Saidna 

34 

Source: !. M. Ramny~ 
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6.2.l SOLAR CROP fr'\ND FOOD DRY.!l~G 

products. The 

sqUlare meters area for :use at 

(Ref Slince 

it 

F11..:nrtlhur 



OS 

The 

term 

ahs;crbed oro 

the bet 

to 

the 

the sud:.;;.ce of 



the top 

purpose kept as thin zs :practically p 

appro:dmatdy on{:" meter thick, contains an 

Htatcs heat 

Solar gradient salt ponds have operated in Israel, Canada~ anc 5n O!hi·v and l"1ew" 

in the Unhed States. The fa.r1;,est unit in :operatio1111 at present has prod!!Jdng 

kilowatts electrkal ·1.xn.ver since 1980. lt is reported 1hat solic.r ?0!1l!ds can 

electrkal power at a tota~ cost of $.07 /il.::'~f'lh and much farger units an: under study. 

One possible app~ic1.fion of so!ar ponds in Sinali is to gener"'lte electriicall power and 

manufacture ice for the fishing iinch.ll:str:y1 at Lake BardlawiH. Tihe h!gih saH: concentration 

in Lake Barda,vH and the existing terralirn \Vh.klh could! minimize t:he co<st of excavation 

are two factors which cound be sJtgnific:ar.iit in the economics of building and operating 

the fadHty. Further study is stnggested to determine ::he signifi<Ldn,ce of these factors 

and to estabHsh practicality of sah g::-adieirrtt: pond technology today~ 

6 .. 2.3 SOLAR CONCENTRATORS 

Solar conce.r:1tri!iti:rcg reUecwrs, iinch..nding tro!L;igh type (ilirie :focus) and 

predudes use for smaH appHcatfon:s. 



are under tt est 

Laborato::-y 

maintenance expense may because the: high 

storms. However, potential for producing inth.11.strThal steann at 

temperatures over the range of 25GOF tc 7500F suggest that trac!kDng~ concentrator 

type solar thermal systems be ari attractive ahem:at]ve f o:· industrial 

commerdai applications the size range from ten to a few thousand ikHo\vatts. 

6.2.4 VACUUM TUBE COLLECTORS 

Vacuum tube coHectors represent a variety of reUective optks which do not require a 

tracking system an".i whkh achieve a higher temperature than Hat plate collectors as a 

result of the vacuum 1ayer bet\;;'een the outer trallllsparent glass tube and the 

absorptive coating on inner (co-axiaO tube. 

These coHectcrs can operate temperatures irn the 2000F-250°F range to operate 

absorption-type air conditioning systems. They have also i-eelf1l used for onion drying, 

commercial hot water systems and as preheaters for po.int focus type tiracki.ng mi:rror-s 

to oroduce industrial quc.Htv steam. •· ~ ~ 

Vacuum tube "type sc!ar collectors are suitable for factory assembly and CO':..li!d be used 

in place :Hc.t p~ate coUectors for domestic hot \vat er systems. 



6.3 WIND 

The potential for utll wind po\ver ex~sts a!ong both 

the Gulf Suez, as \VeH as certain higher 
"" 

tes Sl:Ch as 

data were obtained o;: wind vt·lodty in Sinai, althorJgh a men! :station 

recently established at EA Arish. Adc!!tliona~ monirnd:ng statk\n:S 

instaHed at representative sit.:::>s to establish profiles before any cm1rclusio:ns C.:!::'.1 

be reached concerning the practicality of wind p0wer utHizatfon in Sinai. 

6.3.l WIND ENERGY STUDlES 

A joint Egyptian/U.S. prog.ram of study o;i wind energy in Egypt was conducted over a 

period of severa! years by the Egyptian Ministry of Electrid:y and Oklahoma State 

University. (Final Report - 1975) A Phase U effort, which was completed in November 

1979, added a detai1ed measurement a:nd experimental hardware program~ 

Report - Contract EH-78-C-02-463& - Wm L. H11Jghes - Oklahoma State Unliversli:y, 

Stil!water, OK 74074) 

The wind monitoring stations in Egypt and the duration of monito:dng at each station 

were as foUows: 

1. Mersa Ma tr uh 7 months 

2. Ras El Heckma 8 months 

3. Sidi Abdel Rahman 10 months 

4. l\Jemain 11 months 

5. Borg EA Arab 1l months 

6. Safaga 5 months 

7. 7 mont'.1s 

~ .... Ras !;; montlhs 
~~., 



t.:rranean Coas:, i 1 \1.'2.S 

charge batteries. \'rind co;-iditioris, ho\ll:ever, \~:ere not to 

placement oi large machines to provjde continuous to grid. 

It was "' that \'1.:ind energy, espedaHy on coastal CO! 

reason<J.b1y to the normal daHy \vork PreHminary that 

wind peaks m the morning and throughout the af ter:nioon. Tlhlis. is to tihe 

thermal heating the in!and deserts ~mmediate]y adjacen! to the relatively coo~ seas. 

Thus, the wind power profile corresponds to the work day requirements energy 

the rural coastal area. 

The prospects for obtaining significant amounts of commerdal power from 

energy for electric grid were found to much better afong Red Coe.st 

where wind velocities averaged several killome1ters hour higlher than on the· 

Mediterranean. 

6.3.2 CONCLUSIONS AND RECOMMENDATIONS 

Based on i.he results of \Vind energy surveys in Egypt to it is recommended that 

similar measurements be made at selected sites fr·O·m Port Said tc El Arish O!!'li 

1\-lediterranean Coast a:nid from City to Ras Muhammad on the GuH o:f Suez~ 

Other readings might be a: m·ore ffi{)Urr:-a[nous sites as 

and the Monastery S<:!Ent Cathcri'1le. 

be expeir.iience 
....... ' .... 

u;u.Hz.at.uon 

energy Sinali. 



6.4 BIOMASS 

PhDtosynthctic frorn 

considered as a method of producing energy. 'IO 

considered 10 be a practical means for producing in and of tihems-:::Jves. 

coupled w!th o:her 3nfrastructure fu;:actk:ms, such as !ood or 

treatment. photosynthesis and biogas productio;i (bioconversion) 

practic2l, economic alternative to other forms of energy production. 

6.4.l CONTROLLED ENVIRONMENT AGRICUL TIJRE 

Growth of vegetation m arid lands is particularHy difficult and energy .intensive. 

Excessive s·olar inso:1.ation, hot, dry winds and blowing sand resuh low vie!ds and ·ooo':" , ' 

quality production. Considerable research has been t11ndertaken to develop 0:::1ntr0Bed 

environment agriculture anid other cultural pract:ces to make food production possilb!e. 

Middle Ea~ter;;-i of controBed environment greenhouses :for vo!ume 

vegetable prl:'duction coastal and ln!aind deserts arre the Arid Lands Research 

Centre, Abu Dhabi~ Arab Emirates, and Kharg Envi:ronmenta~ Farm::;, :Kharg 

Island, Iran. 

-:.-ure :for food orocuction in Sinai for reference 2s an to 
' 

devdcpment of projects The cfiecth'e use cf energy 

5s a critica.n element in St;:eccess c.rop 

lands"' 



6.4.2 GROWING BIOMASS FOR ENERGY 

Biomass, or pk:.nt material in any fonn from aJgac ito w·ood~ has c. rem.arkah!y un:l5c~·::-r:n 

energy content of about h::.!f that of irhc- better coals. A variety of tarr:d and w·a1e:r 

crops which might be easily and ecor,omicillliy grm.10'n .for lharve:st~ng; a:11d burn.ing as fo1el 

material are presently under Iirnvestugariori. \1:''hHe there are ser.lm;s problems. 

associated \Vlth large-scale energy farming, even a partial soilutlior:: 1cot:.k:.: add 

importantly to future energy suppHes. 

During photosynthesis in p!ants~ light energy is ca?t11Jred and usec to convert 'il/arer and 

carbon dioxide into oxygen and energy-rich carbohrdrates (.i..e., molecules contaEnung, 

carbo;"J and hydrogen atoms). Trus energy is released when the plants or their prod:i.K!s 

decay or are burned. Current efforts are d~rected at controHing and boosting ;niat1.:J:-al 

photosynthesis so that cropis can be produced '\P.:'Jr.ich cornrert sunHglhit to carbon 

compounds w•ith high effidency and produce fuels in a matter of days, instead of the 

miH ions oi years needed to produce the con\'·'entiona! fossH iue]s. 

The finClngs to date demonstrate that a pound of dry pfant tissue, \Vhen slimpliy 

ha:-vested and burned, can produc\: as muc!h as 7 ,500 Btu1s of heat, a Httlie rnore tbairn 

half of the heat avaBab!e from a similar amount of coat \Vitfni some en1gineering 

improvement, a ton of dry biomass can be processed to yield 1.25 lbarreis of oH, !~2\0lO 

cubic :feet of medium Btu gas, a~d 7 5D pm.lines of a solliid res~due th.at lis roughlly 



1 'h.{" 

relatively seldom 

growing season. means tha1J. percent of the 

not converted into stored but is 

atmosphere. !.act, a year- round 

typical :for most crops, sc that land to 

a gh·en energy OLiput. 

The major research interest in biocornversion technology is i:ncreasang p3am biomass, 

producing a maximum amount of plant tissue witlh a minumum Investment in tirrne and 

money. The development of better energy crops \\:'Bl depend upon impr·orem•ent:s in 

agriculture and si1vkulture (the development and care of :forests). 

Current efforts are focused on developing a plant whklh wm combine large biomass 

with the abifrty to conserve water and nutrients. Under current tedhno1ogy, for 

instance, an acre oi com wiH produce about 6 to:nis of dry organic material. 

comparison, certain p1ants, such as Eucalyptus trees, have biomass yields en the crdier 

of & to 25 tons per acre. Other large yield crops which were noted Jin a recent 

University of Ok1ahoma study include: sugar cane 2 to 5[b tons), sorghum to 

tons), algae (15 t,o 30 tons), and sunflower 0 0 to 20 tons). is !hoped that the large . ~ 

biomass yield characteristic of these p]arnts can be extended to other crops :hrough 

techniques such as hybridization. 

Pilot plant~ for algae cultivatfo11 have been constructed i111 which nutrient 

culture mediums are kept lin circulation a complex system of drcu!a:tr:Ing J?':JJmps and 

heat exchiingers. These have proven 10 very expensive, mostly to 

rr.:ay wen a 

better suited as a crcp. 

46 



biomass 

. ' Jnc, 

R 

Similar production problems are affecting the devek~ment of water 

fuel, even 

of up to 8.5 tons of dry mat':er per acre pe:r year. There 

grou1ing bo<t:h algae and wc.ter hyacinths in sewage tre.Cii.tment 'Jl/2.ters 

Experiments conducted by NASA irn which \vater hyacinths are grown sewage \Vater 

are particularly interesting. One acre of c;:ewage can produce enough ir.,1Lrrr:ents to 

produce 800 to 1600 lbs o.f d;y water hyadnths per cay. This amount plant mater!aJ 

can be used to generate 3,500 to 7 ,mm ft3 of methane gas (akmg with half a ton 

fertilizer). What is of even greater interest, ho\vever, is that this energy production 

a by-product of growing these plants in sewage. Th~e primary goal is to dean up the: 

water by absorbing the sewage nutrients and chemicals in the plant. 

Other promising biomass schemes are those which caU for the cultivation 

perennials, such as eucalyptus and sycarnores, and of large marine alga.er such as 

giant sea kelp. Kelp farming ls currently befog studied on open-cicean rafts at San 

Diego, Calif omia \vhere large brown kelp is being grown for conversion to 

KeJp is a particularly attractive crop: it is fast growing, :occupies inexpensive space, 

does not reauire irrigation, and offers the additional berie:Ht of enhancing the 
,;,, il..,; 4..J-

crop. 

intermediate f1..1t::-ls, such as akoho!, \vhich can 

is aJse directed to the of 

use as a but th~s its 



ln another c;ircction, is of 

energy crop. The sap c.i this p~ant is already hydiroca.rbon ,;;:.r,d c:ouiJd 

the petrochemicals in many synthetic substances. An ideal plant of this type m1 

fact be the guayu!e which can grow on marginal desert areas and for 

considerable enthusiasm currently as an addi t)ona~ source of natural n.rbbcr. The fact 

that it does not compete \:'\"ith food crops for land! W'iH be in its favor. 

The relative abundance of arable land, the easy corlvertahility of biomas::. into 

desirable liquid and gaseous fuels, and the low e1rrvironmentaJ impact either !he 

production or combustion of these :fuels forganic materials are genera.Hy fo;v lin sulfu::-, 

for instance) have aH served to stimulate iriterest .i.l!1l growing plants for energy. 

To date, no b!oconversion system has been demonstrated to be cost competitive wnth 

conventional fuels and it may be that energy farming wiU develop enrvironrnentaJ 

probiems which wiH offset much of its appeal. Little iis known, for .ll.nstam::e, about the 

long-term effects of large-scale, single-crop fa.rmillilg (monoculture), but there is 

evidence that there are inherent problems, in sllllch a system, with insect and disease 

epidemics. For the present, biocor.iversion of agrk:uH:uraJ crops into fuel remains an 

exciting, if unproven, alternative to conventlioria! fuels and power plants, lncreasing.1y, 

however, attention is being focused on a related bioconversfon scheme, the use of 

organic waste as fuel, and it may be that large-scale future efforts wiH foclll!Sed Rini 

that direction. 
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L T
,.~, . .. 

3. DESCRI 

lar 
Dod:i r 

st labor a tc)r ':/ 
Cairo 

e:r 

rr.::"' .;, .,.. 
"'" .... --... 

low cost water ~1st1llation units £til]sJ 
which have been tes~ed for ever three mont 
Each still has a sur ce area a t 20 
square meters. Pr uctivity potable water 
during t:he t.est p~:r :iod .rarng fr:ci>m: CL 7 to 
4.25 liters r d r uare raetec is 
ex to be hig the summer ~ont 

The stills at the Solar 
si e cons~ructioc a 

e dr in~dng wate:r 
distri ted in arid r 

cowild !!Jie used to OVl 

to s:::rr.al 1 corn~~:u:l i 'ti es 
Sinai. 

The Desert search Institute. under t direc -
ion of Pr essoc ~- Atef Abdel Sala~, coul~ 
easily partici te with the Solar st La at-
o=y to provide supplies ackish water fror 
at least three localities in South a th 
Sinai such that actual :est results could be 
obtained~ tP ... tbe Desert Resear-ch Ins.t.it1Jte 
could coordinate the installation and operation 
cf demonstration stills at sites in Sinai. 

4. STATUS: Dr. Hel·wa at the Solar st Labrn~·atory s s'ta t 

5. 

the la r.atory will t,e nappy to coopera1te in t.estins 
the operation t existing ar s~ills using 
actual ~ater from sites in Sinai. are at present 
being conducted with artifically salt iro water. 
Tests ~ill be conducted and rep0rts will pre ~ 
to show actual rformance of t stills usi c: is 
water from Sinai. 

FUNDING STATUS: No funding is required since 
have existi ca 

ness to participate in : 
stration oro1;Prt. 

.... ,..,i. - --
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6. 

Multi P 1ocat on~ 
L 

· ii ffi1t 1 ut! i ¢'"11 '.~ ~in :t:H..Yt 'S, • o:;.r1 ~. _ cu· ;, r 1111'1> 11 r" :tJU'f. ·:, • 

of ou1put~ car~t~l in~e~tm~nt_ ovPri11 
perl 

Inpruts ir:1c.lude 1wark';U1S iclh,ararcte1 ;dstncs «Jif s.iohu· iirns.(D;Tatf1r;;;in 
dir1ect .amid iiridnrecL iiil11S(QR.EJt~iDJ:r1. ~taz\E: t :s,t occhss.forn., 
cloudintss and to devel dl b~se for a:~ospheric infra
:radiat~o:r:i, a1so k'ind data to 1?nr!Dl"1dd\e tiil:1lt? ~aryiifl:g «fiir·eicti(Q'n: 
ve1od ty. 

Slt:.1t~~ French desi.grn '"S!hi:aiik 1"" stca:.t·fo;JrnS ia\re ftns:tai1'Ier.!1 a1:11d' 
has started. Many more sites are needed to deve D? site 
for solarJwind sites. 

r1n~=1H~:. ?"H"5 t~o fi!.m:dli.ng TidenHfiec as yet. 
1d ~rdoec to st11ng Sifll.aifi 1Dewe]op:ne1n11t St~dy. 

F!J-,S3Bll]1Y - fin~.'"r •:::.r. ·t0 1r'i...""'11·,..-"'!I e(""'"'""' " r;J•u "'"" 11. "''"-'"''" ·-..IC 11 .• · '""'"'n"""m:,[.,. 

Egypt i!TH.JSt rnove Jr\a:pli«:fl.J11 to es.t.a'bHslhl tE:ct::inii ec-c111rno,mic 
bility of :sonar.-, wiin:dl :a 1otlbe:r a.Tite:rl!'1la:tii'l.'1f: P:'.'°l:..l'J~~cts i:rr 
to move into full scale production and lizatia~ ~ an y 
Additiei:nan mcri~t1Ddng statiions h'UTI 1m;,; thf::5 iµossiiirJ,.]e~ 



....... 

111L( .: Energy ~~dit for 

3. ~[ ,~\ t.i ·":J• f' l."..i W'"·f"ll ,).·l " .. 1 i' rt~! ~~ fl> \l •1 ·~: 'j! it ·~ ,ti! rt; !f'!· ·~ ~ .Jr 'i '' ·~' 'j,.,: i't:~ \....,\ ,....,;J. If" /(:J;i"~'i ·~ •
1
, :.,\. (',{•·.J.· :1; · .... , \t:;;:,' I'!;; )1 ':1;,; ~ ·JJJ \,ol i~ ,., lt\or !' .~ •I }I t1.-'.._, HH .... ll )! ,} li,.,il I!,.... ~fl ._, .-;;.· "··· 111 - ...... in! 

~ n I~ 11 ·11 s i ~ f ;~ :.:a:r"t ·f•n1(e1 w,,~,e; :s.1i te·: ·~ r.·. :S 11i;:121:1~ ra:r;i·~:: 
those 10c~t on~ w~er2 ~ f icint reouctions cf e 
can be rn~de con~er~~:~on or ty red~stg~ to ~c te 
alternativ~ energy. 

4. STATUS: 

5. Frnm 1 NG 51.k1l!:S: 

6. fIASlB1L1TY: .. ..<! ~ ... :k. ,. t lh ' t .. .• 1' t .tnergy z·uu 1 tt:s lra•o'l/'€ 'L;lre'f·int Sil1\0)'!flll11l u..ID: •.A:? a \P)l'l"O:C 1: ca: Ii" I •'J\111 ·:CC'.: .• 

rIT:lE IU1lrod f \Qlr 1nE:'rdh.J1d 1111ia: :c©:n:s,:u::mrtD)it. ·~ OJ!l.1 of ~:cr,;-rz:in.e,,.,:":; .::. t e:: e·1rr1E:1tC":t - ,, ~~ 

r~s!lil1UJr-r.es; a11nid. i11111m~:s.t (C:ia:S~es. tihie'Jf' 1~n .. 01rfide ;a: ;;-e":~rrn, o.n. 
ir:r~estme:rat ,of 35 to HJ::c:; pie:ir ye:<a:rr_ 

fffVJ[WER: 0. L tee 



[ va-. ~ LJb 1101J 

£ l f· .c 1u· c n 
!;1~ !ti tl'.1'1\ 

! 
~ ',;:(',1 T'.i "":r,1 :d 

11;;: ~\·nso ~ t 
::.111 "' .;; ·~ ;; ·• ""'.'\.." ri\ ·~1' f'', •C,,. ""· , iy,~.9',,1 <J ~ 'l 1'.i ';.,.I ._ 11 ''ii,...;.~: 'I o;f 
fitted witn heat excnan9ers t tc a: na:s:. 
t.ion pl f 1or se:.i w,atf·:r 

The poiwe:r stat] :on s1uf f er~d 
tih:a:n ,any other f:a.cfl~t,y frn c01::ml;;:.h:;io;.. /.,. s:~te- 11·i1!f.t 
the S:o a ~ r En:::d nee:r11n:o Srioil.ilip - DiHME:S t. te::am~: recv1ea 11 

follo~~n~. ~lthDLJ9h-the resident archi~ect-en9ineer sta a 
f · . .._ · cf' . ? ., .. ·· '"" .. .. · ·n · t " ire ,_,1u:r:n.ed .. :oir ..... i :c:,;a.ys~ t11d£ wiS!s .01iJliP2l:re:r.t1y c<OJl!;;J,':i:us, J:it>n 
fuel TI that ·was very lblUit djo Htth: diam'°' :LJ;tlnier tin,a:rn1 
depostit1!ri9 ,a SiOlot coatn:n'.9· lii~frit lb:1iil ;,:;ndJ ceira-r!7.~·:r. tfles are: s.t '] 
i il'il phi:cf: a1nHd :ar-e :mot c:ra1d~e:d, as ·~o:LJJh'!! lhiidl'itE ·f. rcrn• a 
nig!h-t:e:m:perat!Ui'f f1iir:e. Uu·e 1~i1dfllg <01!11d •i.Jettiriica:t cabile-s, ~eTe 
oai;r;naged or !have !biee:n re:ll'fiO'!i'-2.:i~ ;,:.rn:d tt: «::orr:t:.:r\OJTI ic:a.bfi1nh2t a1rnirt ro:T: 
S">"stems were ire:rni::r>;ied! o:r rdles;tro''Jlre>d. il+.1'0''l!l4:2'wf'll"'. tln!e ceineiratio:rn 1.1..r1.·nts: • J ~ 

themse h:r,e:s a ppe,ar t;o lbe 1.lliliiiha ir,m.re.d.. aITTid tlh1e: po»l'll'•Er c ·~ rcl!Jiii t bi:re:-a ~:.e-r~;. 
likewise seem ~o be in good condition. lhus. a potential 21 M~ 9as 
turbine eh:ctdt::a1 generat.fo;ni ca:palbdHty Hes amu:sed. 

Tihle he.at exdhan9ers { '£.ias-tn>-1W1ate:rfl appe.a:r tOJ orr,l:y s H gl'ltny1 

damaged, with the aluminum flashing on one ripped. :ne or1g1na 
szH:n:ati\:tJJ;n fadH ccnsiste:rll Df a ~1eiir \W1iestgia1rtlh: ltd. l'.!'.!.ll.J!iltiista:.1g;e· 
flash distillation unit th~t had a design capacity of enc. cu~ic 
meters p:er ((eq~iiw-aillerr,t]y. StOJO li.J(Qlif11~ r »- Til!i11s t~ 

ich had an ins lled ccst in the early 1960"5 cf 270. 
pot1lf:lds. had .a pre.rfo:nrriarnce: of W:ll tihl a rna.;i;.'ii~.JJm pr01:d!1UJct ~t.J:aliiity 
(from s~a water) 50 p.D.m. The desalination plant was ete1y 
transf ;a.fteir ttr:e Sfix- 1,1..;'a,r· ·::Jue Jisir.aeHs to Eih:t .. 'tt.1n:eriE: t 
has IA ""ibalil;parlklll' :es~irni;cte [))f ;51 si ·nair"-s.-~zte fa:ciiH 
t:u:r:r1t•l7'ilt ;j y is IL'l'S 'S f: , 25.[)) 11 ( :q;:uota t TI ir:~1rn f iromm s;ab.Jiir·a htte: rr:n,a t n lU!illlia: ·n 
C:nr;p:cirI;:t~i~:n t 10 Kanseir [ing~ne:ers., l7 .Jl:JI ·~ 

B·:o·v·ed engi nee:r 1rne:d U11E: f;lllDl!t:'er 
that ilitation of the elect 

,a Ct:S t 
:t1!:1rS. 

'll 

·f 21 c ii l i l)11 ~ 

!USS tii', 



dt":,, c 1 i r,~ :i :c~n tm 
T:t1 ·~ £, WCll.;i] '.\! 

a v:a 'i ~ z;t1 il {" 
L t f :r·£~.sh 

Bec::.:.·us·e ]t a r·.s. tih:;t Sfr11.i:.\~ ir::1E'S:t· 1n1ot p:1:c;;n, tc1 rein::ir\!'r2:. 

tiht:> pulWer p1a:nt and! H1rn:a.t]-rMrn Lari:fl+itiie;;,~ :ihil?: :T1itStiry of. 
Rec:r.Hl5truc:t1on Devit::] ma:y \fii'fi to :r.:.vnsirder ·rim;::e-:d·i<e.te eva1iu.::-
t i0n of h t2 tii on p·ctie:niU :a 11 c;f til}e:s.!: fa ref. H ties rnnanre 
g~ne:ra1 ir:rfn:.st:rut:t:u:re 'lJS:. lrihe Z·:el')l~nii::. area prO'\tiiae::s. ;u1: e~r:e:i11r-
ent location for an industrial co~1~1lex that d ~nclu~e a'l~surn. 

' J1'- 11"'' 

as~-makiing~ kcHC 1 ~ tem:e!l11t :aun:Qj CJl.'h1er 1Pvtein1tiia·] iirndnu:s.trf;e:; iil'H cd'.:dt-
tion to the ant (see other Project Evaluations from 
SEG). Econoreies cf scale dictete that the desirable a~ would 
fur:n 1 sh f res ti watA:ir d1j e h::ctriic 1 t)'1 from1 a1 ceITTtira 1 facfl ii ty far tlhf s 
corn;plex. pre: 1Jr.1e.:t11y 1!".(:a ii:ng !l.ii:Sf' [))f iessodiiiited i;:as fror.r tlhe Seid uw 
field that is currently flare~. rather than ~aving indi dual p1 
generation. The central facility could also furnish water and electri
c i .re:qui re men ts f.or :c: o'mJ'f:L~ff~ ty oie·\i'e:.1 ,o,p::r,e·ll'llL 

STATlUS: 

6. FLm:r:nr;:c STATUS: ~~one. 1rds ~~;all~atior:i r:Du:1di readily !be addei!! 
sting S 1 rc,a ii Deve 11 opment St'L:'C.y. 

RE"\7] f!b:(RS T 'W ~ toITTig OA,T[ 1Felbril.1ia1r,y '~I 
T1 . "'!; 

~ 

D. L l.ee 



1.ntr 

2. 

3. 

4. SlAI:US 

5. 

6. 

:giia·E'•S ;und £;1,a:s,s. cm1• ~:nie>rs. 
element in a developed coun! • and s 
lbe e. l!171c:ijrrr C:•OSt eil1eme1rrt 1iiT1l 

ons,. t!h Snii1lad :ttt;ais dze.~'!lJJsn ird1giih 
white sa1ndi for glass. 1m"adknrngi at. fi> ~:lh.ialba:iih1 {111iE«a:1r 
Z . ' 111. ·~ ... ..Ji •. i>!I.. ·~1"": . eflleilmi:I 11 • 1i11if::Ste 1:v.:'ere exp :1 \l..e'\W g:ir-"11or ii..lil:e 1 .. :tt 
Also~ there are s:~nific~nt quantities of 9as 
with oil production in the layim fi ds 
1y are fLa:reidl. A gLai5s fi!c:toiry ii 1r11 tine 
sand ~ni gas supply could b! an effective means for 
utiH:zi:n:g tihre n<atur..:ln resolLllrce (sainid) a1rnc fnare·d· 
gas~ w''iiUe provid·fog an inHdh1.:1strna1I lbiase to 
growth and development i~ Sinai. Output of 
caifli 1Pro•11lde ighi.ss lf1leeds for nai,. eh .. e•wtlhiere 
and rn!Cly also lbie e:iq:t>IQl:rted to othi\?.r ']01crati10l1'!:S iin the 
MiotHe East alTlld ~Tiedliite,,~4!1111e2lf1l tD1LJ1lrlltr"ies. 

A modlie:r!lil glass factory can, lbe ir:lesigi1ned to !be erd::rc·" 
efficient and can utilize siGnificant labor in ma 
handling~ operation and mainienance of plant. 

~one. iF1JJmdiin~ for 1?refeasibfliity stt';dy CIOll.IJ1id 

added to exisiitrngi Siililaii [)Je"le·nopi:r,;ein:t Stwcy. 

;::r. )· 
...... ' 

The utilization of local resources and flared d 
piro,vhlle allil ecioITTHiJlmit basils fer gbss rn.a~:iiITT19J cihl co1t.ui1trl! 
competitive with existing 9lass f~ctories in Egypt. 
iMedliteralfllecri cl!1Hdi f'Hdldl e f;a,st lf"E?'~Olr1S. iihe tE·CICMnlOITlllriir:: ialriHil 

.. 1 .. t ..II '11 "'.' IC' t" IC' .. .. ""1 'b socila 11rn;paie !Dil1, uewe11opmei!T!t C1r .:i;OIJ..L,fli ~ima11 !!.,.; 11e 
pVJsiit iive. 

L 
if. VI. long 



1. TITLE Jndustrial Complex near Abu Rudeis to Utilize Flared Gas 
from Sinai Oil Wells 

2. LOCIHHJN South Sinai 2 Suez Gulf Regioirn 

3. 

4. 

5. 

DESCRIPTUON Tlhe avaflabiHty of associ;ated! gas from oil wens irn 

STATUS 

the Sinai side of tihe Gulf ~nd the avaHabflity of v1ario1~JS 
raw materials rnay justify the development of a sizeable 
iruh.astria 1 comp] ex near Ab1ui Rmieis. 

Examples of potential industries that would utilize 
natural gas and petroleum {for feedstoc~s or enE"rgy) 
as well as other raw materials indigenous to th~ !~~a: 

a. fertilizer 
b. cernernt 
c. gypsurm1 
d. copper 
e. ferrornarnga~ese 
f. petroc~e~icals 
g. glass 

A sill'Tlgle imuhJJstryl> SIUltlh :as fertilizer production or 
cement ma1ru.1facture might not be eco1111omica11y viable 
because of the sigrllific:ant iifllfrastructure required. 

However, tlh!:' comlbined reqllJlirements of a multi-ii miustri a 1 
complex for pulblic serY]ces., roads and! utiHties would 
justify government su~port of investments il!'ll infrastruc
ture. It is estimated that e~ergy based indl1LJ1strial 
development in the Ab~ Zer.ima - Abu Rudeis region would 
support a popu1atiom1 of at least 25,000 by tlhie llate 1980s. 
nsr.i1ing, agricllll1ture and otlhier activities wo:urldl expand 
ii111 response to tihe demall"!idl for food prod1LJ1cts al!'lld other 
services gef!lerated! by tt.e growill1lg im!ustrial base~ 

No activity ccmcerrning a combined! iindlustriiall complex exiists. 
However, iindivich11a] studlies !have lbeel!ll 1made om ilfildiviiduan 
indus tria 1 operatiiorns. The EGIPC !has coirnsiidlered poss i Htie:s 
of combining the seperate oil col!111IDIT1ull'llities to provirle the basiic 
infrastir1U1tt\Ulre to S!Wpport nolfll-petro]eturm baseo exjplansion iii!'i\ tlhte 
Suez G~~f region of Sinai. 

~IOrnie. (ou 1 d be added to exist ii 1nig Sina fi ffie"¥'e 1 oqµme1l'llt 
Study. 



6. f(P.SH3l U TY 

REV! 

L 

Synerg/sm of a multi-i stda~ c:om:.i1e> !tdl] 
the feasibili of all i tries a sharin9 
infrastructure, techncl transfer and a general 1ncr~ese 
in availability of personnel and supplies. 

D. L Lee 
l. \'. Long 
R. T. Mott 

DATE: February 7, 1981 



1. TITLE: Lake Barcawil Power & ice Project 

2. LOCAflON: Lake Bardawil Region - North Sinai 

3. DESCRJPTlON: Salt ponds have been shown to be technically feasible 
for collec~ing a!Tlld storing So1lar T!lherna.1 Enerqy near Hue . 
boiling temperature of waiter. Research at the t~.r:tio:nali .~ 
Phys i ca 1 lalbora tory fo1 Je rrus a] em is produc ii ri1g e 1 ectri ci, ty ( 
and a 600 megaiwatt so 1 iar sa 1 t pond genera ti irng comp ·i::x is 
planned for the Salton Sea in CaHfoirinrna. IHlcit brine fro~n 
the bottom of the pond is 1;>1U1mped to an ~vaporator,, wltnei-e 
a fluid is vaporize~ to drive a t11Jrbine and generator. 
Cool water from tlhe top of the pond condenses the vapor 
back to a fluid. t~umerous p:cnds are iin constr1U1ction or 
operating in Israel. 

The high salinity at lelke Bardawn co1LJ1id be am ideal sou.free 
for concentrated brine. Additional salt can be furnished 
from surrounding evaporation ponds. Only a srnall portio~ 
of the lake should be required for solar pond ele:trica1 
generation. This would be separo~~d by dikes from the 
remainder of la!ke Bard.awn, and tlhere wo1U1ld! be no i: .. cree:se 
in general lake salinity. 

The need for ice an:! e]ectrical power in the region"to 
support the fishing indiUlstry could be am ideal application 
for a solar pond power plant. Estimates based Oil'!: 1U1Siihl1g 
Orma.t turlbi1T11es for a fi'lie megawatt prototype plant iindii
cated that tlhe five megawa.tt plant would co·st at>out 
SlO million a1r1Jd! deliver electricity for about se~~elli1 c.e1rnt.s 
a kilowatt hour. 

4. STATUS: No ?<ctivity. 

5. FUNDING STATUS: ~one. Prr:-feasibiHty study colLilld lbe added t10 existing 
Sinai Develojpment St11.u:lly. 

6. FEASHHlITY: Solar salt pond utHizatiion is a proven but evohdiriig tech
nology. A pire-feasiilbii Hty study slho1U1ld eva lll.J!ate the fim•:.n
cii a 1, teclhinical, econoimiic, e1rrviiri01111mrne1111ta1 a1rull social imJ?ac·L 

Reviewer: 0. L lee 
T. \7. 11.ong 

Date: 



1. TITLE: 

2. LOCA11 

Solar Demonstration Site 
Governorate of SouUJ Sinai 
El Tor, South Sinai 

The Governor's Residence - El Tor, Sou Sinai 

3. DESCR1PT10t~: The application of soileir energy ~n South nai 11 be ;.:, 

4. STATUS: 

significc.nt step toward estatHshi a practical, f
sufficient en~rgy source for the liir:mg range deve1op::nent 
of South Sina' 

Although proven in so:;;ie appHcations~ such as dom~stic 
hot water aird remote.low-power phctovoita·ic cell po1we:r 
panels, solar energy is a developing techri.o1ogy 1iHlld rnuci't 
care will be required to ens~re that prac~ica1, reliable, 
"appropriate technologyn systems are selected for us in 
South Sinai. A solar demonstration site is proposed for 
installation at the Residence of the Governor of So~th 
Sinai Gm"ernorate) (or at other l~tion(s) whi 
determinfd to be more appropriat~, such as~ New Mit 

- Abu-n-~,nom at Siller lake}..G The demonstration site slh.ior.t'Jd 
include solar hot water hearing, solar 'i'rater pumpi , scilar 
cooking, solar cooling, passive solar design of structures 
and provisions for expanding or modifying the instal1ation 
as new and ir:ipoved solar technology becom,es available. The 
demonstration site may be expanded to include biogas 
generators, wind machines,, naste heat recovery devices and 
other alternative energy/energy conservation items. Ene:rgy 
consulting service and energy training acti ties may so 
be incorporated to broaden the appiicability of the 
demonstration site. 

No prior activity. Dr. Kamel, President of the lEgypt·]irn ~1ationa1 
Research Center,has indicated his organizatiir:mRs interest in 
establishing such a facility. 

5. FUNDING STATUS: No fund; identifi Could be added to the Sinai 
Development Study - Phase l. 

6. FEASIBTUT'. · Manv S\.. .ar powe1 rlevices have been shown be technically 
sound and et1ironmentally and socially acceptable. tlnan
cial and economic feasibility will depernd orr. many f.:actors.~ 
including internal pricing pulicies fo:r petro1eui'f and 
electrical enenw sources in the recion. IA cnrefeasibflH'l.1 

~~ - ~ -
study should be pef'formed to e:>:pa:nd 0111 the coiT1lcept j 

tion provided herein and establish a rational basis 
determination of the size and scope of the demDns i.ii om. 
site. 



I 

1. 

2. 

3. 

4. 

5. 

T Solar ht:ating and hot water for rnote'ils, lhote1s~ and m;;1rti-
family lings 

i.OCit,1 l ON: Various sites 1n North a South Sinai 

DESCR I P11 m~: Space heating and water heating for li qua is 
either non-existent or electricallv powered. electr~-
city is rnade c'lt"cilable more co~'i:ni es {via tVieseu-
electric generators or the national electric d). it 
is expected that there will be a ra d expansion 
electri:a11y powered heating systems. 

Si nee heating req1...d r 1ements are mi r.iima 1 in most 1 ocat i oni's, 
in Sinai (even in winter months)~ it should relatively 
easy to meet tne space Jhe,ating needs lby solar col 1 
and thermc.1 energy storag1e systems. Solar mot 
systems are in !.JISe ; 1111 the El A:ris:ht area and can 
applied at other sites. 

STATUS: Undefined. Prefeasibility study should be made to pro•1i 
detailed project definitions. 

more 

FUNDH\G STATUS: No funds authorized. Can be added to existi 
Developrnent Study. 

6. FE.ASHHLITY: Technical feasibility of ~solar space heatilfll~ have 
clearly demonstrated, especially in conju~ction 
passive so"'lar desi·gns an:d adequate insulatiir:rn1 sys 
Environmental and social impact should be nima1t or 

R£V!ElrlER 

positive. Financial and ecoir-cmic feasilbflity 11 depend 
on factors such as national pohcy co11rncerril'iing energy 
ing.Studies are req!lJ!ired to determiirue alternative 
and to evaluate the fi~ancial/economic benefits of 
preferential systems. 

D. L DAT[ 
T. V. long 



L 

2. 

3. 

4. 

5. 

6. 

TJ 

STATUS 

ar Domestic Water 

There are at the present a si f cant number 
so1ar powered domestir ihi:DJt ,...-a sys i 1; Tl 
and operati in El Ari A sm~ll ant ex sts 
in El ,~ris:h which h cu1rr1:i!i:tly pro:d!~·d:rg a10;Ql!)Jt 3 s ;a:r 
hot water systems per dlay for thie locad :rn;,:arlket a1T1: 1'd' 
for sh i pmernt to Cai i rrvi. 

The present acth1 i tii e.:. coiJ* d fom tlhe se for iiH1i 

expanded plant to produce~ install a s~rvice sia~i 
cant quantities cf solar ho~ w~ter systems. foll 
successftil dievelopcr:e:nt of a hnie of water lhieaters~ 
plant might be e>:.p<0:inded to intll11.J1die solar cookers> water 
distillation units, biogas generators and a gas 
devices* iH'TIO other a 1 tern,a t ii ve energy de\i'l ices. 

Three man operation is in place at " Aristi produc 
about three solar hot water heaters per day. 

nm m m:; s iLA ru s None idlerntifiedl. feasi!bliH SttJ:dS am] di 
added tc, 

s.up
t!he: 

fEAS!BIU 

port during implementation d be 
existing Sinai [»evelopment Study. 

- • ,, ' ,, p • "ll &he concept appears to compaeteiy teas1h11e 
aspects. The use of local m2nufacture will provi 
emDhn-meint for neoo1e in El Arislh in. the direct manu-.. ..,, it'' " 

facturi111g operatio:ns as wen as ilif11 sen·ice aind re1~ated 
support f u~ctions 

REVIEWER: D. E. lee 
T. \1• le.mg 



L TlH.[: 

l~tations i~ Sinai 

3. ! PTl St,i e: r c. cons ii rte:'::'. <C'S. ari 

sibility for usi s 
wood :an.1 1n1or:1-cor::rr1:'rcud s:o:l.1::-:::es.. 
designs have not, as yet. been de~ons:r1 or ,~ s ~~t 

quantities to have a significant i t on the energy u~e in 
cow1tries. 

The Florida lnstitute of 1echnoloav has coooerated with the ian 
'"""'"" T 

govt:rnm::nt to fa 1cate se·~era.1 s:ni1ar :r:cr:,~:ers in Egypt, !l.iSnng 

shops and materials. The cookers are presently bein; tested at a s te on 
the :+J.igh Lake ila r.:a:ss.:E:r). 1ne CiLfff'flfYt st:ctus. P-1-81:} l()if C0:'01il:.f:tr 

Ho. 3 is that tihe coolker ·w:JJd:s suticessf..:11fiy; perfc.rnan::e iV-:J:::CC l:J.:;,;:t 

cou1d br: i:rr:proyed via n"Jdifitatiio:ns, lbcS(?C on res~lts cf pCC?:~uter 
si ation an'd further testiirnig. lf>~a1111:u:fac:turabii1iity for ~."o:lu:ir,~ 1Jironuttioir 
would u:rrdoubted]y reSii,.;1lt in changes to a ll'll:Jmberr of cesiigllil details. 

Or. Thowas E. Bcl"llTian,. Head of tlhe Mecihiaruical Engineering Dep,art.rnent at 

the flo:rida 11nstit1Ute of 1ecihtnonogy,ihias !beeITT1 unable to cbtcin outside 

funding in recent years. Dr. Talaat A. El-1ab1awi, General Cirector of 
Plarm1ing ilr!d Ec.ononiic Studies, [gyptii;on lnectiriicity A.uthcdty arid 

Chaiman. S::;:ire:me Cot11ncn of Rernewci!b1ue tJl:crgy, has indicated: tha;t fi.iir.di 

is available fro.;.n :toe Miillliistry of E1ectriicilty bu:t tlhiat none !had b'°':-n re
quested. 

It is proposed that a joint UShlD/GOE project be initiated to continue 
the devea nt of tihie solar cocker, IUIS~ng tlhe tecihniical direction of 
Dr. Boh1Pan, of Florida !lnlstit!L:'te of Technio1ocn.-, ar-d IIlesert Researclh 
institute. DAMES & MO:J:rtf,, wiitt.i the heliJ:J of Solar En1ai1neeriiino Grouo. can 

coon.!i na te :hie ~ff<Cfft to ensure tlhat tlhe project is ef fee ti ~1e1y imp le-
merited. 

4. STATUS: Initial units un1er test at Lake Nasser. 

5. fUNU)H\G S1Ji.lll!S: Egyptian funds are avaiiab']e for further de11r:elopme:rnt. 
Detail must be developed. 

6. FEAS] UTY: Techrlical'i feasibility !hes been diemoll1lstirated. lEconcm.ic 
ar..d social impact can best be diet2 1rrnlined by demcmstrabon i,in Siiniai. 

under direction of the Desert Rese~rch Institute. 

Backgro~nd correspondence and reports are available in 
Cairo office. 

1 ~ [L L tee [ll'" ..... 1'M, ii t 
~.';· It ff'ffi:O ,,..,, ...... " r "' 

~· 
~ 
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ii 



1. 

2. 

3. 

4. 

P~C.JEC1 ,.,,,, 

/~~· 
TITLr CJ Qua1 Hy Assuronle Plan 

lOCATHU: Applicable to an Sinai pirvJects 

OESCRl PTl rn~ Siir:,ai is a harsh en"idroinmie·nt the:t Cil\L!'S~ rnalifu;nctiiol'1 
or failure of equirment or- enitiire projec Hnat a:;re in:c:t 
designed~ buiih and operated to !De ell1'1'lfironrne:r;,tal1ly 
compatible. TITlle QuaHty Assurance Plc:r. (OAP} sho\Uld 
irnteract witlh an work fuiructiioins from concept e\r1a1uiftn:cn 
through design, construction and operation to mini ze 
total life cycle cost for acrdeviin9 the Simd program 
objectives. 

No capital investmment us 1reouire:d to dE"\.qelop the Q~.?~ 
but operating costs will occur to establish a Sinai 
Quality Assurall'1lce !Program and operate trairniiriip s.choolis 
for related Sinai construction and operatiinE1 perso1111rne1. 

STATUS No krmwn activity at prese1111t 

5. nn-:rnm; STA1US None - ca in lbe added! to present Siirria ii [))eve lopmernt 
Study. 

6. FEASIBILITY A Quality Assurall'1lce Program for Sinai wiH define the 
level of effort req,lUlired in an Sin.ai project wo1d<. 
functions to acMeve operational objectives witlhi 

1. 

mirnirn'lfriTil total life cvc1e rcosts \IJJIT'llder estalbHshedl fu1r11din~J . . -
constraints. The QA concepts that have been developed 
in U.S. space programs and applied to the industrial 
sector by Japan and other developed countries can be 
applied to the Sinai projects from the begirnnin:g to 
control tlhe quality of au1 worlk elements aindi aclhiie\•e 
performance objectives at minimum total costs. The 
plan sho1U11d be developed i1!1111i1l11ediate1y to provide a 
basis for cornt:ro11iilf'llg early project t.as!ks and to pemit 
time for evolutionary cihanges to be made ibif'fore major 
Sinai projects are illl111ldlertalkein. 

REVIEWER: D. E. Lee 

A.3 - i~ 



1JTL£ 

2. 

3. 

4. STATUS 

5. 

6. 

~ii - . ~.nc1 Transportation 

sfriai Best Available Copy 
An effect~ve tra t 1n nl~ is an l 
ele:mer:,t of tihie CJv:er.c:ilu ri:o::µ>m'2'iff:t :;,h:J!i,., ~r,:rl 
be ;a !t:ey to 21ttraic:tt i1u1:s t:c: rreli a 11ro":D 
the area. Time s.ys s Uc iITT.d Land: .• wa.r.?>r 
air transport for personnel. supplies and eo~i 
to habitable and potenti~l habita e lo~ations. Jt 
should be avail~ble to all nai personnel on a fair 
an·d reas,oi11\aib1ie ib:os,is. Tihe transport iC1 

pro\Yided! by tlhe GicJ 1\{'er1TT1m~111.t of f:Q!yp~. as iiHU i 
the rapid development and utilization cf the 
cf the re:QJ ii Oll'il. 

Onie possii!ble im.E1H11:; flonr esta!bi'Hslhi a:rn effetth'~ 5iirr::a.·ft 
t:ranspnirt t·ern c:t mi :ni i ncremie1rat~ 1 cps t and 
maxiim:U1rn iben1lef n t to tihl:e: Ga~uerll'ilrnent o.f iEg~vpt :s to: tJ.flt ii Hze' 
amy ipersora'l1le ll and eq:Ld pm.£rRt ll.Jintiili s,:uch t·n1iii!e;: as 
system c:a1r:t !be t:!J1ri11led! (Wier til1 ;a ricinH·rmHiitai:ry irl';o1er.:~t·]c1:rL 
T!tile di:rrec:t ibeniefits t!!ri the amy 1i1rn p,eirsoninied nii 
and experience in Sinai should be apparent. 

Spetiifk: elements i:IJf tlhlrpi trarn:sponrt systere: ii e1,..: 
rr!lad 11;;\UliildiiilfllQ and m:aiil!'iltencnce .. sarnidi ccin:tro,1. a: rern1CJ1'.;'a:1'~ 
remote road patrol and road service ta stranded trave]
ers:. a:h··pore constr1U1ctiori, .. mciinten,;ain.ce anHd inprer2ti(rnro, 
Sinai truck and air freight tran1lsport system 
termillila 1 s ~ Sina ii pers1Dl111lll'lu? ll tr<a11'1lSll'Jl[};l:"'t by !il!Ll!s a1rnd a fir 
Sinai transport system::: irnliiiITT1a9e1Glle1ITit all'1ld: s1uqp)Por1t serllfii:1ces: .• 

Overan cost of tihi:e system 111riil1l be 1arge: .• bt:.&1 tine 
iifli direct SiU'/PIPOnrt to Siin..ci. []2·\1'elopr:Jent ia!lfllC effectii'~'t:? 
11.rt.iiil ii zatiio:n of ex.ii sti1rng 1mri l itary 1Peirsoi:n:,!li\el f,irn tlrn1e i:1re;: 

n more tlhlair:: offset tltne fi1nicreinmel!1ltal ccst. 

Undefined - should be studi 
deve]oµ program deta~ls. 

llhe 

None - Can be added ta 
StiUldly. 

t es 

stfi 



P· D. f. 



3. 

5. 

THLL: 

l 

Th1.:' 
mU!S1 £·~i1 

1:0) 

·~:r;rs 1u 1.a 1, 'i OTl .t.:T'rC s):h :.:- ·dJra'(, (C·:C)r1r:1;p;·o:f11(er:r~:s, ~ 1r:r1 ll 1::·ir ,~,··~~~'(\'li~~·~~"'5·0Jtr' u,"c"''''''"' 

a:n:d ici;p;pr{·J;p:t i2 rr ": :h,c~:;·1 · ~ ·:J:r j·~u 1rri1 ~1r·11~~ ::,~errr:irt::r:,·~: :s)(cb1·ed:·~1t~~r;:~~· .. 
:g:ree-r1hcn1~,c.:s c:an ·u1ffiz,,::: :u:n;:c:crnr~:11e·:n1::: · 1e·r.:11c-r;f,;' :liO:'J!t:C•t:s.. 

l\ .d(~rr'.'..):~:·:~~:~::it"i(,T"!l ;pr ,, rprc)'.po1 ~~:i:i~~ -~·1 lh1~('~11 1W'Ol'.'J~d: Urnc~w:.7J'.C' 't 

arnd •Dpe::·2 :..i Ci:'.1 <0l z:. CQ·r:r·nrH?trci;:d 5i.. i! .C: lhi\i.t} g:~eE:"n 
specilf:i 1y 10 he en,t·r fi-:il 10·:n1: ,t:::r,.:: !i~. ri z: 1t:- 1:;;,:'<ate::- cr0:r;:;),J:::'.1;p::~c:rn.. 

a :gr{"<Cr1ho~s,'(~ ·.;woulj pov ... ·~ :a fi"-acu ~r-,.:a.r. 1:i:e tJ::.ed fo;r ir 

f':nvir.r:mn-::::-r1t2J c1cn1n'l] :2:'.i:C c:r~o1:p1 p:r~11.:'.'.uc:::u1:~i:'11 arw::f :;::cam1rn;g L::i. ino:'."t 

ted·':::iiqut:zj'S. The gr:c"einhra.i.;rs;e Jnrnd:t~r:::::: p~:;;,s,~"''!f! .a;:1:d acti.vE:" 
:systems, ;a:nd '\.'.l:';a1 1e'r-·co:'.1:s·e:~v1i:rn:g p1:n·Jidi:u:c:t~li:"TI' r.ecrtt101tq:u 11:s.~ 2nd: 

:in1C()rpor2 l·'e :m J·c:r·0-~~trL1c·e'51s·o:~, t,z~t·-,;:::!~d te:·1r1'~"iiir<01~·~~:~::1:e::·~:t,:1an COrli! ro~ 5.,y s:-re,rrts,;'1 ,:~~."a"·te·r 

des;afrn:\ :ion i.ac'.illl t]'f.:·~; 2qu2cJ]'!::JJ:r::i.!I ..:,,!~)f:' 1:;c;Tiiio:rLs, a1rnc tiLS>f;' c:::: ·1;;;i;r:.d or e::
~a[ ter:t .1.:l t i'"-'1·e sr,1·.uiu"C"es ttJo ;p:r'O''~·,Jicdle 1rrl1'.t'cclh1::.:.:ri1.lic~~r c:r ct;:l1e·Ct;:-- ii call p10'\~.;;·e1r ~ 

FU.t<DiNG .ST.t\ TLJS: Slo hJJ:rildls iidl 1e:rn1l~fiec. 
Devebp:r::':len.:t Study. 

Ab·u O:b.ab~i, ilran C.:f11d: .i:\iriiz.n:n;c: di,:::-rn1oi:rnsuatiir~:g, ·:::lh.e tedh1:~.ic:;:;J 

grree:nlhat:~,sic:: a:gr3c·\u1·1:u:r·i: f,ur ;prod'.Ul:::lliing hl~g)ht )"trc~f(f5, 0if '{ie·getr2:.:J,lii:: 
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