
CONF - 780225 --- 

Egypt-United States 
Cooperative Energy Assessment 

Report on Preliminary Discussions 

February 1 4-22, 1978 
Cairo, Egypt 

U.S. Department of Energy 
Assistant Secretary for 
International Affairs 
Developing Countries Energy Program 
Wshington, - - DC 20545 

April 1978 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



Egypt-United States 
Cooperative Energy Assessment 
Repo f l  on Preliminary Discussions 

February 14-22, 1978 
Cairo, Egypt 

U:.S.. . Department of Energy 
: ,  ~ssistant.  Secretary for 

International Affairs 
., #:..,Developing Countries Energy .Program 

Washington, DC.20545 

April 1978 

CONF - 780225. 

NOTICE 

'Ibis repon war prepand as an account of work 
spanlored by the United Stater Government. Neither the 
Uniied States nor the Uniled Slalcs Department of 
Energy, nor any of their employecr, nor any of their 
contractors, subconmcton, or their employees, maker 
any wananry, cxpreu or implied, or auumer any legal 
liability or responsibiliry for the accuracy, complctcneu 
or uvfulneu of any information. appmtus,  product or 
p r w u  diwloxd, or reprexnu that ilr use would not 
infringe privately owned righu. 

' . . 
' 
: . 

1 

I 

- 



T H I S  PAGE 

W A S  INTENTIONALLY 

L E F T  BLANK 



FOREWORD 

The Developing Countr ies  Energy Program was e s t a b l i s h e d  
i n  1977 i n  order  t o  use  the  s c i e n t i f i c ,  t e c h n i c a l ,  
planning and management e x p e r t i s e  of t h e  United S t a t e s ,  
i n  cooperat  ion  with o t h e r  i n d u s t r i a l i z e d  coun t r i e s ,  t o  
h e l p  developing coun t r i e s  meet t h e i r  energy needs i n  a 
manner c o n s i s t e n t  with g l o b a l  resource,  s e c u r i t y  and 
environmental concerns. The program is  a coopera t ive  
venture  among t h e  UIS. Department's of S t a t e  and Energy, 
and t h e  Agency f o r  I n t e r n a t i o n a l  Development. .Major 
goa l s  of t he  program a r e  t o  s t r eng then  energy planning 
and a n a l y s i s  c a p a b i l i t i e s  and t h e  information base of 
developing coun t r i e s  ; t o  encourage technologies  drawing 
on indigenous (renewable) resources ;  t o  avoid premature 
commitment t o  high technologies ;  and t o  encourage 
decen t r a l i zed ,  renewable-resource technologies  f o r  r u r a l  
and community a p p l i c a t i o n s .  

This  r e p o r t  d e t a i l s  t he  proceedings of meetings held i n  
Cairo,  ~ g y p t  from February 14 through February 22, 1978. 
The p a r t i c i p a n t s  were o f f i c i a l s  of t he  governments of 
Egypt and t h e  United S t a t e s  whose major concerns and 
r e s p o n s i b i l i t i e s  a r e  i n  the  f i e l d  of energy. The top ic  
of d i scuss ion  was the  Developing Countr ies  Energy 
Program, and s p e c i f i c a l l y ,  Egyptian-U.S. cooperat ion 
under t he  program. Agreement was reached t o  conduct a 
coopera t ive  assessment of Egyptian energy development 
op t ions ,  and t h e  d e t a i l s  of a r ranging  t h i s  coopera t ion  
were arranged.  

The immediate goa l  of the  program i n  FY 78 is t o  demonstrate 
t h a t  t h e  United S t a t e s  can,  through c o l l a b o r a t i v e  e f f o r t s  
with developing coun t r i e s ,  a s s i s t  them i n  developing a 
s e t  of c r e d i b l e  energy s t r a t e g i e s ,  us ing  a sys temat ic  
a n a l y t i c a l  approach. We f e e l  t h a t  the  amiable and 
product ive  pre l iminary  d i scuss ions  he ld  i n  'Cairo a r e  a 
good f i r s t  s t e p  i n  t h i s  d i r e c t i o n .  

The purpose of publ i sh ing  t h e  proceedings of the  Cairo 
d i scuss ions  is t o  inform members of t he  Interagency 
Advisory Group, o t h e r  U.S. Government o f f i c i a l s  concerned 
with energy, and t h e  c i t i z e n s  of the United S t a t e s  of 
t h e  cu r r en t  s t a t u s  and out look of the  Developing Coun- 
t r i e s  Energy Program. 

I 
A , .  N. Ta rd i f f  1 Direc tor ,  ~ e v e i o ~ i n g  Countries 

Energy Program. 



THIS PAGE 

WAS INTENTIONALLY 

LEFT BLANK 



TABLE OF CONTENTS 

I. Executive Summary 

11. In t roduc t ion  

111. Summary 

I V .  Background f o r  the  U.S. I n i t i a t i v e  

V. A p p l i c a b i l i t y  t o  Egypt 

VI . Pre l iminary  Understandings 

V I I .  L ia i son  Arrangements 

Appendix A - Energy Resource Assessment Discussions 

Appendix B - Discussions on Planning 

Appendix C - Discussions on New Energy 

Appendix D - An Analy t ica l  Framework f o r  the  Assessment of 

LDC Energy Resource and ~ e c h n o l o g y  A l t e r n a t i v e s  

Appendix E - Contact L i s t  



EGYPT - UNITED STATES COOPERATIVE mERGY ASSESSMENT 

. . 
REPORT ON PRELIMINARY D I  SCUS,SIONS 

February 14-22, 1978 

CAIRO, EGYPT 

I. EXECUTIVE SUMMARY: 

During t h e  per iod  February 1-22, 1978, d i scuss ions  were he ld  between 

r e p r e s e n t a t i v e s  of the  governments of t he  Arab Republic of Egypt and 

the  United S t a t e s .  These t a l k s  r e s u l t e d  i n  an agreement t o  conduct a - - 

coopera t ive  Egypt-U. S. assessment of the  energy demand and supply  

opt ions  a v a i l a b l e  t o  Egypt. This assessment w i l l  u se  a sys temat ic  

methodology which r e l a t e s  d a t a  on the  a v a i l a b i l i t y  of energy r e sources  

t o  corresponding information on end-use demand s e c t o r  requirements.  

The assessment' w i l l  p rovide  Egyptian p o l i c y  and planning o f f i c i a l s  

with a t o o l  t o  support  d e c i s i o n  making i n  energy development. While 

t h e  breadth  and depth of the  assessment scope w i l l  n e c e s s a r i l y  b e  

l i m i t e d  by d a t a  a v a i l a b i l i t ' y  and t ime i n  t h i s  f i r s t  y e a r ,  t h e  i n t e n t  

of t h e  e f f o r t  is t o  e s t a b l i s h  t h e  c a p a b i l i t y  i n  Egypt t o  use  and 

f u r t h e r  r e f i n e  the  methodology i n  the  f u t u r e .  The Egyptian's agreed 

on the  f u l l  cooperat ion of Egyptian government o f f i c i a l s  and e x p e r t s ,  

and p l ans  were developed j o i n t l y  f o r  conducting t h e  c o l l a b o r a t i v e  

e f f o r t  dur ing  t h e  v i s i t  of the  U.S. expe r t  team beginning i n  mid-March, 

1978. 
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. . . , .  
February 14-22, 1978 ., . 

CAIRO, EGYPT 

Egyptian and,, U. S. Government r ep rqsen ta t  i v e s  m e t  in Cairo during 
, . 

t he  per iod  of February 14-22, 1978 . t k  d i scuss  a coopera t ive  

, . . I  . : . :  . . * 

Egypt - U.S. assessment of the  energy demand and supply op t ions  
. . 

' ava i l ab l e  to '  Egypt .  his r e p o r t  summarizes those  pre l iminary  

. . 
d i scuss ions .  

I .  . . . . 
pre l iminary  discbssion'-wer'e he ld  between U.S. r e p r e s e n t a t i v e s  

~ and t h e  fo l lowing  m i n i s t r i e s  and o rgan iza t ions  of the  Arab 

Republic of Egypt (A.R.E.). 

, . 
Minis t ry  of E l e c t r i c i t y  and Energy 

- Egyptian E l e c t r i c , i t y  Author i ty  . . .  - 7 ,  . . * .  
, Qat t a ra  ' ~ . e ~ r e s s i o n " A u t h o r i t ~  - . . 

. . .  
Nuclear. 'power Author i ty  ~ ' Nuclear Material Author i ty  ' 

I .  . . 
Solar  Energy Commission . . 

I 
Egyptian General P,etroleum Corporat ion 

I Chatrman f o r  Explora t ion  and 'product ion 
" Planning  and ~ c o n o m i c s  Pro j ec  t s , . 

Chairman, ~ ~ y p t  i a n '  Petroleum "company 

~ b y p  t i a n  ~ e o l o g  i c a l -  Survey and Mining Author i ty  
I n s t i t u t e '  of Nat ional  ,Planning 

. . 

I n  a d d i t i o n ,  meet ings were he ld  wi th  the  Min i s t ry  of Finance, 

t h e  Min i s t ry  of Indus t ry  and t h e  Minis t ry  of Planning. 



The pr.eliminary d i scuss ions  accomplished . .  . t h e  following:.  

o' The background and o b j e c t i v e s  of t he  U.S. i n i t i a t i v e  f o r  
a coopera t ive  energy assessment 'wi th  Egypt were explained.  

o Egyptian e l e c t r i c  energy a c t i v i t i e s  and t h e i r  p r i o r i t i e s  
were presented.  

o Methods under cons ide ra t ion  f o r  t he  sys temat ic  i d e n t i f i c a t i o n  
and assessment of energy op t ions  a v a i l a b l e  t o  Egypt were 
explained.  

.? . . o . The coope r i t i qh  of Egyptian eriergy r e sou rce  ~ & d . ~ i a n n i n ~  
o rgan iza t ions  was assured.  , , .; . 

. . . . . . 

o Arrangements t o  c a r r y  out- t h e ,  coopera t ive  assessment were 
. . 

plan;?ed. The U.S. assessment team 'w i l l  v i s i t  ~ a i r o .  f o r  
approximately one,month, beginning i n  mid-March 1978. 
, . , ! . ,  

I V .  BACKGROUND FOR THE U.S. INITIATIVE: 

I n  1977, Pres ident  Car te r  d i r e c t e d  t h a t  a program be i n i t i a t e d  . .  . 

which would address  t he  energy problems,of  developing coun t r i e s  " ,  

4 > . . . . . .  . '  , 9 .. 

cons ider ing  : . . 
, . . . 

o t h e  severe  impact t h a t  increased world. ,energy p r i c e s  
have had on the  economic and ' soc i a l '  d&velopment 'p lans  of 
many c o u n t r i e s ;  

, < . . 

o t h e  concern of the  U.S. s e t  f o r t h  'in t he  
U.S. Pres ident ' s  Apr i l  1977 energy policy, s ta tement ,  
with r e spec t  t o  the  imp l i ca t ions  f o r  i n t e ' rna t iona l  
s e c u r i t y  of excess ive  or  rap id  spread of s e n s i t i v e  
nuc lear  technology. 

o t h e  need f o r  e a r l y  a c t i o n  t o  a s su re  an o r d e r l y  world 
t r a n s i t i o n  from a petroleuk-based energ9 economy t o  new 
and renewable energy resources .  

An important i n i t i a l  . ob j ec t ive  of the .  program is t o  demonstrate 

t h a t  t h e  United S t a t e s  can work i n  cooperat ion wi th  o t h e r  



coun t r i e s  t o  employ a  sys temat ic  method of a n a l y s i s  which w i l l  
. , < ' ,  . ' .  . . .  . . .  . u '. i'.!. 

a s s i s t  them t o  i d e n t i f y  t h e  most b e n e f i c i a l  energy op t ions  
. . . . . .  . . . ,  . .. . . . . . . .  . ,  . . .. ' . U  

a v a i l a b l e  t o  those  coun t r i e s .  
. , 

I ( : , .  , . .  

In some count r3 .e~  t h i s  c'ould involve  ac taons  t o  reduce. o i l  

import*. :.In' the  case. 'of Egypt-,' on ,the o the r  hand',; a n  ,opt ion 

could'  be  'to maximize revenues from the  export  $of: o i l  by u t i l i z i n g  

. . .  o t h e r .  energ.y~~res.ources' f o r  domestic needs .: . . .. . . ' : .  .<+:: 

. . . 2 .  . . .  8 , :  , :  : , a'. .." . . .  .- , $ .  . . . . . .  , : 2 

Prel iminary c o n t a c t s  wi th  t h e  A.R.E. by t h e  U.S. Embassy ind ica t ed  
i.. . . . ., /'I . * !. , . .  . . 

a wi l l i ngness  of t he  A.R.E. t o  p a r t i c i p a t e  i n  t h i s  i n i t i a l  
. . .  , .  . . ., 

, . . . .  . . . . . .  . . . . : . . . . ,  

e f f o r t .  Based on t h a t  a f f i r m a t i v e  Egyptian response, Egypt was 
. . . . . .  1 h,' 1 * . *  - .  . . .  , . 

s e l e c t e d  a s  t he  f i r s t  country f o r  coopera t ive  assessment of 
. . .  . .  

0 .  2 :  , . . .  . . .  , - s  
. ,  , . . . . 

energy op t ions .  Major advantages a s soc i a t ed  with a  coopera t ive  

. " I  ef f  art: wi th  '8gypt:. Tnclude: . ' . . 

1 + o  ."'The .var'ietiy ,ijf,:energy 'demand- and supply  o p t i o n s .  a v a i l a b l e  

, , 
E g n  t 

I .  .... , , .  ' :  . . .  . . .  ~. . . .  

o The presence i n  Egypt of t echn ica l  e x p e r t i s e  on the  use  
.., . . . -.. : of a l t e r n a t i v e  .energy technologies .. 

.: T ,  3 . .  . -  .* - o: The ' a v a i l a b i l i t y  .in' Egypt of <b'asic.. da t a  :.on -energy 

, ' 
resources  and t h e  ex t en t  of p r i o r  economic and energy 

. . ,, planning 'by''.'Egyp't:i'an ' a u t h o r i t  i d s .  .: . . .  

Planning" oFithe: cooperat'$Ve asse'ssnient r e q u i r e s  having a  d r a f t  

- r epo r t  on ' t h e  r e s u l t s  o'f ' the  - assessmerit 'available.  by e a r l y  

summer (of 1978) f o r  review by t h e  Governments o f  Egypt and t h e  

U. S  . , p r i o r  t o  present5ng t h e  ' r e s u l t s  t o  the  UiS . Presid'ent ; 



The U.S .  i s  a l s o  conducting d i scuss ions  wi th  o t h e r  coun t r i e s  

wi th  r e spec t  t o  t he  conduct of s i m i l a r  coopera t ive  assessments.  
. . 

V. APPLICABILITY TO EGYPT: 
I 

I I n  the  last s e v e r a l  yea r s ,  r e c o g n i t i o n . o f  t he  c r i t i c a l  . ro le  of 

I energy demand and supply  ba lances  and t h e i r  a f f e c t  on every 

- v ' .  s e c t o r  of n a t i o n a l  economic and s o c i a l  growth has  r e s u l t e d  i n  

I cons iderable  i n t e r n a t i o n a l  i n t e r e s t  i n  t he  development of . 

comprehensive energy systems. I n  coun t r i e s  such as Egypt, which 

a r e  aggress ive ly  pursuing a broad range of s o c i a l  and economic 
I 

development programs, y e t  which have r e l a t i v e l y  l i m i t e d  f i n a n c i a l  

and resource f l e x i b i l i t y ,  t h e  a v a i l a b i l i t y  of such an energy 

assessment c a p a b i l i t y  may be  p a r t i c u l a r l y  va luable .  

The primary usefu lness  of t h i s  assessment methodology i s  a s  a 

., planning t o o l  for government po l i cy  makers to. assist them i n  

making dec is ions .  It should provide the  c a p a b i l i t y  t o  r e l a t e  
. .* 

.L , . "  ' . . 
d a t a  on the a v a i l a b i l i t y .  of va r ious  energy resour.ces t o  the  

t echn ica l  requirements fo r .  d e l i v e r i n g  t h e s e  resources ,  i n . o r d e r  

t o  m e e t  the  f u t u r e  needs .of t he  nat ion.  . T h i s  s tudy  %11 a s s e s s  

I the  interdependence of d i f f e r i n g  enepgy-related f ac to r s ,  . d t h  

I va r ious  s o c i a l  and. economic development op t ions ,  and w i l l  h e l p  

I s e l e c t  t h e  m o s t , e f f i c i e n t  and cos t  e f f e c t i v e  methods t o  meet t h e  



s .  I 

B r i e f ings  by Egyptian Government o f f i c i a l s  dur ing  t h e  recent  

d i scuss ions  have emphasized t h e  ex tens ive  range of planning 

a e t i v i t i e s  which have been completed o r  a r e  c u r r e n t l y  under way. 

In  t h e  energy supply s e c t o r ,  f a c t o r s  a f f e c t i n g  dec i s ions  f o r  

providing e l e c t r i c  ~ o w e r  from a  v a r i e t y  of sources ( f o s s i l ,  

expanded hydro, nuc lear  and new energy) were explained ,, a s  w e l l  

a s  how t h e s e  power req.uirements r e l a t e  t o  v a r i o u s  econo.mic . 

s e c t o r s .  I n  t he  energy demand s e c t o r ,  t h e  d i scuss ions  

covered t h e  importance of i d e n t i f y i n g  s p e c i f i c  energy requirements 

and t h e i r  p o t e n t i a l  c o s t s  and sources ,  down t o  a  p ro j ec t - spec i f i c  

l e v e l .  

It has  been made c l e a r  i n  t hese  d i scuss ions  t h a t  Egyptian 
. .  .. 

decis ion  makers a r e  concerned with the  i n t e r r e l a t i o n s h i p  of 

energy with domestic expansion p l ans  i n  a  v a r i e t y ,  of s ec to r s .  
. . , . 

Also involved is the  a l l o c a t i o n  of f inanc ing  from a l a r g e  number 
. . .  

of u n i l a t e r a l  and m u l t i l a t e r a l  sources  t o  a v a r i e t y  'of d i f f e r i n g  
, . #  . . 

p r o j e c t s  . ' ~ ~ ~ l i c a t i o n '  of such an assessment methodology f o r  

t hese  circumstances is e s p e c i a l l y  app ropr i a t e .  

The current.energy_assessment c o l l a b o r ~ i o n  w i l l .  produce both 

near- and ' longer- term r e s u l t s  f o r  Egypt. . . . . . .. 



Near-Term Resu l t s  

Among t h e  immediate r e s u l t s  a r e  t he  fol lowing:  
.? 8 .  

1. "Through d i r e c t .  p a r t i c i p a t i o n ,  a n  . increased f a m i l i a r i z a t i o n  

.ona ' the p.art of .Egyptian' energy and planning e x p e r t s  .with 

t he  most r e c e n t l y  developed and recognized methodology and 

2. . '';A co ' l laborat  i v e  ,' o b j e c t i v e  , and comprehensive review and 

assessment of a l l  a v a i l a b l e  d a t a  on e x i s t i n g  a n d . p o t e n t i a 1  

resburces ,  i nc lud ing  o i l  and gas,  geothermal,  c o a l ,  nuc l ea r  

raw materials ,. water . resources  and hydropower gene ra t ion  

p rospec t s ,  new energy p rospec t s ,  and energy-related minera ls ;  

3. The i d e n t i f i c a t i o n  and examination of s p e c i f i c  energy 
. . . . . . ' .i 

supply a l t e r n a t i v e s ,  based on i d e n t i f i e d  and p o t e n t i a l  

resources ,  and on both a v a i l a b l e  energy technologies  and 
, . ,  . . . .  . . 

those under development. Implementation f a c t o r s ,  such a s  . , . .  . . ... . . ' >  

requi red  lead  t i m e s ,  c o s t s ,  a v a i l a b i l i t y  of  f inanc ing  
. . _ _  ' .  . :? . . . . .  

( c a p i t a l  and f o r e i g n  exchange),, needs f o r  manpower development, 
. . . ' ~ ) ;  . .  . 

. ?., . - 
and key p r o j e c t s ,  w i l l  be i d e n t i f i e d ;  

4. A c o l l a b o r a t i v e  pre l iminary  i n t e g r a t e d  a n a l y s i s  of the  

. - ' energy deniand and supply  o p t i o n s  a v a i l a b l e  t o  Egypt, t a k i n g  

.. . . i n t o  considerat ior i :  . . . 

a. e f f e c t i v e  long-term use of t h e  above assessed  domestic 

energy and technology r e sources ,  a s  assessed  i n  (2 )  

above ; 



b. Arab ~ e ~ u b l i c  of Egypt p lans  and o b j e c t i v e s  f o r  n a t i o n a l  
. . 

economic growth and s o c i a l  development, i nc lud ing  

n a t i o n a l  f i nanc ing ;  manpower, and o the r  support  

requirements and c a p a b i l i t i e s ;  

' c. The i n t e r r e l a t i o n s h i p s  of one energy demand or supply 

i .  . .  
f a c t o r  with o t h e r  f a c t o r s ;  and 

d. Act ions needed t o  begin implementation of i d e n t i f i e d  
opt  i ons  ; 

5. I d e n t i f i c a t i o n  of requirements  f o r  improved d a t a , o r  a more 

"in-depth" a n a l y s i s  ; 

6. C l a r i f i c a t i o n  of c r i t e r i a  f o r  assignment of p r o j e c t  p r i o r i t i e s ;  

7. Opportuni ty f o r  d i r e c t  t echn ica l  d i scuss ions  and information 

exchange between Egyptian and U.S .  e x p e r t s  from a 

wide-range of energy r e source  and technology s p e g i a l t i e s .  

We f e e l  t h a t  t h e  s p e c i f i c  r e s u l t s  i d e n t i f i e d  above w i l l  p rovide  

the  . b a s i s  on which t o  p l an  improved access  t o  indigenous Egyptian 

energy resources .  .. , 

. . , Long-Term B e n e f i t s  

.Through support  t o  t h e  p repa ra t ion  of r e q u e s t s  f o r  ou t s ide  

, a s s i s t a n c e  i n  meeting improved acces s  to  indigenous resources ,  

t hese  near  t e r m  r e s u l t s  w i l l  a l s o  suppor t  the ,  Arab Republic of Egypt 

i n  a t t a i n i n g  t h e i r  long-term development goa l s .  . 

, L. 
Other A c t i v i t i e s  .. , ,. 

+ f  > . - .  

During t h e  coope ra t ive  e f f o r t  t h i s  yea r ,  we a n t i c i p a t e  t h a t  

s p e c i f i c  a s s i s t a n c e  can a l s o  be provided i n  o the r  a r eas ,  such 

as : 



1. e s t a b l i s h i n g  arrangements between US and. Egyptian i n s t i t u t i o n s  
. , ' d,: , , 

t o  cont inue work on the  assessment methodology, i nc lud ing  

providing t r a i n i n g  o p p o r t u n i t i e s  f o r  Egyptian energy 

t echno log i s t s  and p lanners  at US i n s t i t u t i o n s ;  

2. providing t e c h n i c a l  and management support  f o r  energy-related 
. . - .  " .  

a c t i v i t i e s  under t he  Egypt-US J o i n t  Commission on Science 
. s .  

and Technology; . . .  . . 

3. provid ing  a s s i s t a n c e  i n  so lv ing  p a r t i c u l a r  t echn ica l  

. . 
problemk 'in such areas .  a s  ' ,h igh v o l t a g e  t ransmiss ion  ;. 

and 

'' 4 .  provid ing  informat ion ,  mater ials ' ,  'and t e k h h i c i l -  exchanges 

. . . . . . .on new energy sources  .' ' 

The fo l iowing  p r e ~ i m i i ( a r y  understandings have.been reached i n  

. . '  . . . .  . . 
,. . ' t h e  c k r s e '  of t he  d i scuss ions '  t 6  . da t e :  . . . .  . . 

1.  he' A;R.E. minis t r ies . ,  a u t h o r i t i e s  and i n s t i t u t i o n s - w i t h  

. >,. , :  ,, , 
whom discuss ions  have been he ld  suppor t  t he  concept 'b f  a  

sys temat ic  assessment of energy op t ions ,  a i d  w i l l ,  :cobperate 

f u l l y  with the  U.S. i n .  t h e  conduct o f '  such' &' aks'kssinent. 

2. The U.S. ~ e ~ a r t m e n t  'o f  ~nerg '$  and t h e  A.R.E. Minis t ry  of 

E l e c t r i c i t y '  and Energy w i l l  be t h e  l ead  t e c h n i c a l  agencies  

f o r  t he  coopera t ive  ' assessment.. I n  a d d i t i o i ,  t h e  u .s; 

Embassy w i l l  i n i t i a t e  con tac t s  in o t h e r :  approprkate:  AIR.  E. 

a .  I .  . . 
. . . . . . . , .  ' .  . . *  .. , , " .  
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Minis t r i e s  whose p a r t i c i p a t i o n  'is needed i n  the  analys is .  

The U.S. team.wil1 Snform Deputy Minister  Maher Abaza, 

Ministry of E lec t r . i c i ty  and Ene'rgy, of ind iv idua l s  from 

these  o ther  organiza t ions  with whom discussions have been 

held. Eng. Abaza w i l l  arrange f o r  a m i n i s t e r i a l  decree t o  
. .  . . .  . 

be issued on behalf of Deputy Prime Minister  Sultan which. 

w i l l  form an A.R.E. Committee, with membership from a l l  the  
. . , .. . . _ >  ' . . 

organiza t ions  involved. The committee w i l l  coordinate the  
. , 

work of the  j o i n t  assessment* 

3. The ob jec t ive  of the assessment is l imi ted  to :  

(1) i d e n t i s i c a t i o n  of ava i l ab le  energy demand and 
supply opt ions  ; 

(2) assessment of the  p r a c t i c a l i t y  of t h e i r  app l i ca t ion  
i n  Egypt; 

(3) i d e n t i f i c a t i o n  of major c o s t ,  economic, environmental, 
and s o c i a l  impl ica t ions  associa ted  with t h e i r  use; 
and, 

(4) d e f i n i t i o n  of key i n i t i a l  ac t ions  needed t o  begin t o  
u t i l i z e  se lec ted  energy demand or  supply options.  

Accordingly, the  assessment is not  intended t o  produce or  

modify a n a t i o n a l  energy plan f o r  Egypt. It can serve  a s  a 

b a s i s  f o r  AIR. E. planning a u t h o r i t i e s  t o  use ' i n  t h e i r  planning 

a c t i v i t i e s .  

. . .  4. To the  extent  poss ib le ,  a l l  energy demand and supply 

. . opt ions  which. are v i a b l e  f o r  Egypt w i l l  be assessed. 

Al te rna t ive  energy resources to  be considered include: o i l  
. . . 

. and n a t u r a l  gas, hydro&iect ic  power, nuclear  power, geothermal 



' 'energy, coa l ,  and va r ious  .new energy forms' ( s o l a r  h e a t ,  . . 

wind, s o l a r  e l e c t r i c , '  ocean thermal,  biomass, and energy 

s to rage ) .  

5. Schedule c o n s t r a i n t s  and da t a  a v a i l a b i l i t y  w i l l  l i m i t  the  

comprehensiveness of the  coopera t ive  assessment.  The 

assessment w i l l  i d e n t i f y  a r e a s  where f u r t h e r  d a t a  and 

a n a l y s i s  a r e  needed. 

6;- Energy demand and supply p r o j e c t i o n s  w i l l  be  formulated f o r  

t he  yea r s  1985 and 2000. Treatment of energy demand or 

supply t r e n d s  beyond 2000 w i l l  be  made on a q u a l i t a t i v e  

b a s i s  only. 

7. The U.S. assessment team i s  c u r r e n t l y  reviewing a v a i l a b l e  

information on enekgy demands, resources ,  and technologies  

app l i cab le  t o  Egypt. ~ r d m  these  reviews, in format ion  and 

I 

d a t a  requirements w i l l  be provided by t h e  U.S. team t o  

t h e i r  Egyptian coun te rpa r t s ,  p r i o r  t o  t he  U.S. v i s i t s  t o  

Egypt i n  mid-i arch . The' i d e n t i f i c a t i o n  of these  requirements 

w i l l  a l low t h e  ~ ~ ~ ~ t i ' a n s  t o  assemble a d d i t i o n a l  information 

necessary f o r  t he  j o i n t  t echn ica l  assessment.  

8. The U.S. w i l l  p rovide  Egypt wi th  a l i s t i n g  of a l l  m a t e r i a l s  

which the  Egyptian p a r t i c i p a n t s  have provided t o  them 

during t h e  f i r s t  round of d i scuss ions .  The U.S. w i l l  t ake  

the  r e s p o n s i b i l i t y  f o r  a s su r ing  t h a t  U.S. team members have 

access  t o  t hese  m a t e r i a l s  p r i o r  t o  t h e i r  a r r i v a l  i n  Egypt 



so  t h a t  d u p l i c a t e  d a t a  c o l l e c t i o n  e f f o r t s  and redundant 

d i scuss ions  a r e .  avoided. 

9 .  In  a d d i t i o n ,  t h e  U.S. w i l l  provide .Egypt wi th  a l i s t i n g  of 

m a t e r i a l s  and da t a  sources which it has used i n  the  United 

S t a t e s  i n  preparing f o r  the  j o i n t  assessment.  

10. Fur ther  d e t a i l  on t h e  d i scuss ions  held t o  da t e  is presented 

i n  : 

Appendix A - Energy Resource Discussion 
_ 

~ ~ p e n d i x  B - Planning Discussion 

.*. , , . , 
Appendix C - New Energy Discussions 

, *. 
11. A l is t  of p a r t i c i p a n t s  i n  the  f i r s t  round of d i sckss ions '  ' 

' 

is included a s  Appendix E. 

V I .  LIAISONARRANGEMENTS 1 

D r .  Emad El-Sharkawi, Undersecretary of S t a t e  and Managing 

D i r e c t o r ,  S tud ie s  Research and Development, ~ ~ k t i a ? .  E l e c t r i c i t y  

Author i ty ,  w i l l  be t h e  ch ief  l i a i s o n  o f f i c i a l  f o r  the  A.R.E. He 

w i l l  be  respons ib le  f o r  t he  planning and management of t he  , 

Egyptian p a r t i c i p a t i o n  i n  the  assessment.  D r .  El-Sharkawi w i l l  

r e c e i v e  two copies  of a l l  off  i c i h  communications between the  

U.S. and Egypt which d e a l  wi th  t h i s  a c t i v i t y .  H e  w i l l  p rovide  

one copy t o  Eng. Maher Abaza, s o  t h a t  Eng. Abaza may keep the  

Deputy Prime Min i s t e r  f u l l y  informed. M s .  Karla  King of t h e  

U. S. Department of Energy, who s e r v e s  a s  Executive Of f i ce r  

of t h e  U.S. team, w i l l  be respons ib le  f o r  U.S. l i a i s o n .  . 



APPENDIX A 

ENERGY RESOURCE ASSESSMENT DISCUSSIONS 

February 14-16, 1978 

Cairo,  Egypt 

This  r e p o r t  is based on d i scuss ions  with (1) a panel  of Egyptian 

resources  s p e c i a l i s t s  (an Energy Resource Work Group designated by 

Eng. M. Abaza, F i r s t  Undersecretary,  Minis te r  of E l e c t r i c i t y  and 

Energy) and (2 )  o the r  Egyptian o f f i c i a l s  concerned mainly with f o s s i l  

energy resources .  

Eaypt - P a r t i c i s  

Resource G m  

Eng. Mohamed Taha El  Saf ty  
Under Secre ta ry  of S t a t e ,  Qat ta ra  P r o j e c t  ' ~ u t t i o r i t ~  
Minis t ry  of E l e c t r i c i t y  and Energy 

D r .  Hussein Abdel Mohsen Hussein 
. .  . 

Deputy Chairman- 
Nuclear Ma te r i a l  Corporation 

. L .  

Eng. Samir Habib 
General Manager, Planning and ~conomics  of p r o j e c t s  ' 

Egyptian General petroleum. Corporation 

I 
Other Egyptian O f f i c i a l s  

D r .  Mostafa K. El  Ayouty 
Deputy Chairman f o r  Explorat ion and product ion 
Egyptian General Petroleum Corporation 

D r .  Ahmed N. El-Barkouky 
Chairman 
General Petroleum Company 

D r .  Mahmoud A. B. El-Koshairy 
P r e s i d e n t '  
Solar  Energy Commission 



D r .  Gala1 Moustafa 
Chairman 
Egyptian Geological Survey and Mining Author i ty  

M r .  Maurice Hermina 
Coordinator ,  U.S.-Egyptian Geological Ass is tance  

Pro j ec  t 
Egyptian ~ e o l o ~ i c a l  and Mining Authori ty  

I 

United S t a t e s  - P a r t i c i m  

D r .  John Reinemund 
U. S . Geological- Survey 

M r .  Robert McFarren 
Department of Energy 

Scope of Discussions 

The d i scuss ions  concerned t h e  scope a n d  ob jec t ives  of t he  proposed 
T 

resource  assessment s t u d i e s ,  t h e  methods and requirements of the  

s t u d i e s ,  and t h e  p lan  of a c t i o n  t o  be foilowed. The foiI%wing i s  a 

summary of t h e  views and information covered i n  each of t hese  a reas .  

Resource Assessment Objec t ives  

The resource s t u d i e s  w i l l  a t tempt  t o  achieve the  followihg: 

1. To provide  t h e  b e s t  poss ib l e  assessments,  w i th in  the  l i m i t s  of 

a v a i l a b l e  t ime and d a t a ,  of known and p o t e n t i a l  resources . a v a i l a b l e  

f o r  t h e  product ion .ef -energy  i n  Egypt. These assessments w i l l  form a 

b a s i s  f o r  eva lua t ing  energy r e source  and technology op t ions  i n  

supplying f u t u r e  energy demand. They w i l l  inc lude  assessments of 

. petroleum and n a t u r a l  gas ,  coa l  and o the r  s o l i d  hydrocarbons, 



nuclear  r a w  m a t e r i a l s ,  hydropower, geothermal,  ocean energy, 
. . .  

s o l a r ,  wind and biomass resources .  

2. To i d e n t i f y  methods and assessment f a c t o r s  t h a t  may b e  used by 

Egyptian energy p lanners  t o  c a r r y  out  more complete assessments  of 
. .i 

energy r e sources  i n  t h e  f u t u r e ,  i nc lud ing  gu ide l ines  f o r  p o s s i b l e  
. .  .:.. . .: ::. . . . . . . .  . . .  

f u t u r e  exp lo ra t ion  and development p r o j e c t s .  
. . .. - 

. . 
3. To develop and test an a n a l y t i c  process .  for..nation&l energy 

resource  assessments t h a t  may b e  u s e f u l  i n  . 'o ther  ' c o k t r i h s .  
. , . . .  . . .  . . 

. . 
Standards f o r  resource  c l a s s i f i c a t i o n  and terminology a r e  t o  be . . .  . . . .  . . , .  . 

. . . . . . . . .  

inc luded ,  a s  are procedures f o r  t he  use  of d a t a  i n  the  a p p r a i s a l '  
. . .  . ,z . . .  

of m u l t i p l e  resources .  

It is n o t  expected t h a t  t he  planned survey assessments  w i l l  r e s u l t  i n  
I 

a complete eva lua t ion  of a l l  of Egypt's known and p o t e n t i a l  resources.  
,. . . .  . -T 3 . .  

However, i t  is expected t o  provide  i n t e r i m  assessments ,  based on , 
. . . . . .  ' .  I . . .  . :- 

. . . . . . . . .  

a v a i l a b l e  d a t a ,  which w i l l  be of use i n  t he  o v e r a l l  eva lua t ion  of . . . . .  ., . . . 

energy opf i ons  i n  Egypt. 
" ,- , . . -  . . . . . .  . . .  . . . . . . .  , . : . . .  . ,  . 0 ,  

I t  "is exp la ined i  t h a t  t h e  %esobrc& ' assessme*ts w&ld 'be c lo&e iy  

coord ina ted  wi th  ana lyses  by' o t h e r  U.S.. and' ~ g ' y p t i a n  experts whiCh 

. . . ' L  

w i l l  address  : . technology requirements , .  e&virorinienial e f f e c t s ,  . manpower 

requirements ,  c o s t s ,  and t h e  "e'conomic , s o c i a l  and ' i a f r a s t r u c t l r e  

cons ide ra t ions  'which a r e  r e l a t e d  t o  t h e  dkvelophe*t' and d s e  of ' those 

energy resources .  This  coo rd ina t ion  w i l l  a l l ow i n p u t s  t o  t h e  Reference 



~ n e r ~ i  syk t=& frimewbrk t o  be in teg ra ted  , ' f o r  comparative assessment 

of a l l  a v a i l a b l e  energy opt ions .  Because those analyses w e r e  top ics  

of d iscuss ion f o r  o ther  working groups, t h i s  working group 

t h e r e a f t e r  con£ ined it's discuss ions  to  resource assessment a c t i v i t i e s .  

Methods and keduiremknts' .' . 
. . 

. . 

The Egyptian and U.S. resource s p e c i a l i s t s  w i l l  'cooperate i n  the  

assembly ' and ebal'uation of resource  da ta .  A 'team of U.S. s p e c i a l ' i s t s  

w i l l  be assigned'  to '  Egypt . f6r  t h i s  purpose f o r  not 'more than one 

month, beginning about the  middle of March. 1t is the  u'.s'. ob jec t ive  

t h a t  the  r e s u l t s -  'of the  j o i n t  assessments b'e" incorporated '- in a  d r a f t :  

r epor t  by June, 1978.. Th'e Gocedure  f o r  the  resource assessnient 

(which w i l l  be in teg ra ted  with the  corresponding s t e p s  of the  w e r a l l  

assessment of energy opt ions)  w i l l  genera l ly  be  a s .  follows: 

1)  a&sembly a*d sykthks is  of i&ormation a l ready a v a i l a b l e  i n  

r e p o r t s ,  m'aps'; o r  o ther  'documents (the U.S. s p e c i a l i s t s  w i l l  ' 

study 'such' in£  ormat ion  a s  they ' can" obta in  p r i o r  to. departure 

from the  U.S., and review previous ly  assembled information 
. . 

': d u r i r i i ' t h e  ' f i r s t  p a r t  of.  t h e i r  ' v i s i t  ' i n  Egypt):; 

.' 2 )  . ex&inkt iori and i n t e r p r e t a t  ion of add i t iona l  data., o r .  c o l l e c t i o n  

of new da ta ,  > i f '  Eeasible,  by u.s.' s p e c i a l i s t s  worwng- with 

Egyptian counterpar ts  during the  l a s t  p a r t  of t h e i r  v i s i t  , i n  



- 17 - 

3) prov i s ion  o f ,  needed inpu t  to: Reference Energy,. . . . .  System a n a l y s i s  . ! .  

. . .  framework;. . . - .  . .  . .  

. . 

. . . .  4 )  prepa ra t ion  of a d r a f t  r e p o r t  by U.S. s p e c i a l i s t s  a f t e r .  

t h e i r  ret .urn . t o  . t he  ..U.S., followed . . by tr .ansmit ta1.  . , of , the ., , - .  , ,, . .  . .  

d r a f t  t o  Egypt f o r  review, and p o s s i b l e  . . r e v i s i o n s  . . o r  .d- . . . .  
. . . .  . . . . . .  i .  

d i t i o n s  by Egyptian coun te rpa r t s  ; and 

5 )  j o i n t  c o n s u l t a t i o n s  of Egyptian and U.S. s p e c i a l i s t s  about 

t h e  r e s u l t s  of t he  s tudy  and t h e  con ten t s  of  the  r e p o r t  a f t e r  

; its review i n  Egypt; . .  , . . . . . .  , . . : I '  ... 

To c a r r y  o u t .  +he s t e p s  requi red .  f o r  t hese  . . resource  assessments,  . ,  d , . : . . .  

in£ ormat . . b .  ion. sources  , and requirements i n  each r e sou rce  . ca tegory  . were . , ; 

i d e n t i f i e d  as fol lows:  . . , . . . . , I .  , ; . _  . . .  . 

. . .  Petroleum and n a t u r a l  . . . .  . . 4 . . . .  ":, . . . , 
I . ,  . 

The a v a i l a b l e  information , .  . r e s i d e s  wi th  the  . . .  .Egyptian . . .  General  Petroleum 

Corporat ion (EGPC) i n  . . .  t he  . form of . s t a t i s t i c s  on. r e se rves ,  p roduct ion ,  
' .  L . ' " .  

and.  d i s t r , i b u t i o n  of t he  known resources ,  :as  w e l l  as geological.,, .... 
- 8 .  

geophysical ,  ,and d r i l l .  h o l e  d.ata . . .per t inen , t  t o  , ,  . t he  , . .  assessment , 
1 o,f 

undiscovered ( p o t e n t i a l )  resources .  The U.S. . w i l l  . provide  .. . a , s e n i o r  

petroleum geolog$st  and geo,physicls t  from t h e  U.S. Geological  . . ,Survey. 

t o  work wi th  .... , t h e  EGPC s p e c i a l i s t s  , . i n  t h e  review, synthesis, , ,  . ,. . : and 

eva lua t ion  o f ,  t h i s  i n i ~ r m a t i o n  ... . . . . . . .  . . . . 

EGPC a l s o  has  much subsurf a c e  in£ ormation t h a t  may b e  h e l p f u l  i n  

a s se s s ing  o the r  resources ,  such as gamma ray l o g s  showing r a d i o a c t i v e  



zones, l i t h o l o g i c  and e l e c t r i c  l ogs  showing p o s s i b l e  sedimentary, 

minera l  d e p o s i t s ,  and - thermal  in£ ormat ion  , app l i cab le  t o  geothermal , , 

r e sou rce  assessment.  EGPC has  agreed t o  make such information 

a v a i l a b l e  t o  the ,  e x t e n t  f e a s i b l e ,  cons ider ing  t h e  l a r g e  volume of d a t a  . . 

involved. . . . . . . ;  

. . 
Coal and o t h e r  s o l i d  hydrocarbons ' 

, . 

The e x i s t i n g '  in format ion  r e s i d e s  most ly wi th  the  Geological  survey of 
, . . ,  . , . . . : 

Egypt, bu t  f u r t h e r  i n d i c a t i o n s  of t hese  resources  may b e  i d e n t i f  i 'able '  

i n  wel l- log in£ dkmition he ld '  by EGPC. The US (U.S. ~ e o l o g i c a l  Survey) ' 
. 

w i l l  provide a s p e c i a l i s t  t o  work with these  agencies  i n  t he  review 

and eva lua t ion  of the  da t a .  

Nuclear raw m a t e r i a l s  
' , "  .. . . . .7 . 2 . .  

. . 
Ground and a i r b o r n e  surveys ha& been conducted over l a r g e  a r e a s  by 

the  Nuclear Ma te r i a l s  ' ~ o r ~ o r a t ' i o n  (NMC) . A ' cons iderable  number "of 
, . .- * 

radioact iv.  anomalies have been found and d e t a i l e d  exp lo ra t ion  has 

,. , . . . , . ,  , ?',5:> . . 
been c a r r i e d  out ' a t  a number of s i t e s .  The m i s t  p rokis ing  i i t e  is 

., . *.. . . . I . ;  . . .  ' . , . ,  . , .  . 
l oca t ed  a iong  shea r  lodes  i n  g r a n i t e  i n  t h e  sou theas t e rn  p a r t  of 

Egypt. Avai lab le  information has  not  been synthes ized .  The U.S. 

(U.S. Geological  Survey) w i l l  se*d a nuclear  resources  s p e c i a l i s t  t o  
. . . ,  .. 

work with the  NMC t o  review and eva lua t e  & s t i n g  informat ion ,  and " 

a l s o  t o  examine f i e l d  l o c a l i t i e s ,  t o  t h e  ex t en t  f e a s i b l e .  ~ u b s u r f a d e  

(gamma ray)  information from EGPC w i l l  a l s o  be s tud ied .  



Hydropower 

Egypt a l r eady  has  an e x c e l l e n t  base  of information on hydropower 

I p o t e n t i a l .  However, t h e  p o s s i b l e  development of p r o j e c t s  i n  

I a g r i c u l t u r e ,  mining, and o ther  s e c t o r s  r e q u i r i n g  water f o r  
I 
I i r r i g a t i o n ,  i n d u s t r i a l  use ,  o r  o the r  a c t i v i t y  may have an e f f e c t  on 

r i v e r  water  a v a i l a b l e  f o r  hydropower. The U.S. (U.S. Geological 

Survey) w i l l  provide a water  resource  s p e c i a l i s t  t o  s tudy  water 
. . 

supply needs f o r  energy development and a l s o  t o  consul t  w i th  Egyptian 

s p e c i a l i s t s  on the  impact of development p r o j e c t s  on hydropower 

resources .  

Geothermal 

Egypt is be l ieved  t o  have cons iderable  geothermal p o t e n t i a l ,  bu t  . . 

l i t t l e  exp lo ra t ion  has been c a r r i e d  out s p e c i f i c a l l y  t o  i d e n t i f y  
.. . 

such resources .  The Geological Survey of Egypt is undertaking a 

I study,  and t h e  Egyptian Nat iona l  Committee f o r  Geological  Sciences 

I has  compiled geothermal anomaly maps. D r .  El-Koshairy gave two of .. . - .  
t he se  maps t o  D r .  Reinemund of t he  USGS. I n  a d d i t i o n ,  cons iderable  

I information on 'thermal g rad ien t s  and subsurf  ace  temperatures is . . 

a v a i l a b l e  from EGPC. The U.S. (U.S. Geological  Survey) w i l l  p rovide  a 
h 

s p e c i a l i s t  t o  work with these  agencies  i n  reviewing and eva lua t ing  t h e  



Seas and Lakes-Thermal Conditions - '> 

Thermal g r a d i e n t s  i n  t he  seas  border ing  Egypt may c o n s t i t u t e  an energy 

resource.  The assessment t e a m  s p e c i a l i s t  w i l l  s t udy  any r e l e v a n t  

information a v a i l a b l e  i n  t he  U.S. and any informat ion  Egypt may b e  

a b l e  to  provide  t o  determine i f  cond i t i ons  seem favorable  f o r  s e a  and 

l a k e  thermal technology. 

So la r  - 
Sola r  energy i s  be l ieved  t o  have high p o t e n t i a l  f o r  f u t u r e  use i n  

Egypt. Since Egypt's s o l a r  energy resources  a r e  we l l  known, t h e  need 

now i s  f o r  s t u d i e s  of app l i cab le  technology. Accordingly, t h i s  

s u b j e c t  w i l l  be covered by a s p e c i a l i s t  i n  t he  assessment of app l i cab le  

s o l a r  technologies ,  r a t h e r  than the  assessment of s o l a r  resources.  

(The Egyptian Solar  Energy Commission has rece ived  proposa ls  from 

American f i r m s  [Westinghouse, Metr icsl  f o r  s o l a r  f e a s i b i l i t y  s t u d i e s ,  

f o r  which the  Egyptians a r e  now seeking  f i n a n c i a l  support . )  

Wind - 
A smal l  p r o j e c t  involving U.S. a s s i s t a n c e  t o  the  Minis t ry  of Energy ' 

and E l e c t r i c  Power is a l r eady  i n v e s t i g a t i n g  t h e  use of wind energy i n  

Egypt. The wind resource information and s p e c i a l i s t  guidance from 

t h a t  p r o j e c t  w i l l  be u t i l i z e d  ine" th is  study. 

Biomass . 

Information on biomass r e sou rces  w i l l  be  suppl ied by t h e  Minis t ry  of 



Energy and E l e c t r i c  Power. A U.S. biomass expe r t  w i l l  p a r t i c i p a t e  i n  
. . 

the  .,assessment. 

Energy Related Mate r i a l s  

Explorat ion and product ion of energy r e q u i r e s  a wide range of m i n e r a l , .  . . .  

raw-,mater ials  such a s  b a r i t e  f o r  d r i l l i n g  mud, i r o n .  f o r  s t r u c t u r a l  

s t e e l ,  and l imestone f o r  cement. Also, f u t u r e  energy demand,w$ll be: 

a f f e c t e d  by mining, minera l  p rocess ing ,  and r e l a t e d  i n d u s t r i e s . b a s e d  

on the  e x t r a c t i o n  of minerals .  The U.S. (U.S.., Geological  ..Survey) w i l l  

a s s i g n  a s p e c i a l i s t  t o  work no t  on ly  with the  Geological  Survey of 

Egypt i n  rev+ewing and eva lua t ing  t h e  p e r t i n e n t  . d a t a ,  bu t  a l s o  wi th  : : .. . 

t he  EGPC i n  . .  i d e n t i f y i n g  subsur face  i n d i c a t i o n s  o f , s u c h  resources.  

This e f f o r t  w i l l  be coordinated wi th  t h e  Survey's e x i s t i n g  coopera t ive  

p r o j e c t ,  w i th .  t h e  U.S. Geological Survey t o  prepare  .metallogenic maps, 

of Egypt. . S. 

SUMMARY OF REQUIRED. ACTIONS . . . .  . ,  

The pre l iminary  d i scuss ions  r e s u l t e d  i n  t he  formation of a p lan  of .. . . : . 

ac t ion .  Through mid-April 1978., t h e  p lan  is as fol lows:  . . ,, . 

UNITED STATES ACTIONS: : -;. .: . . . . .. . . 

1. For each. of the  resources  i d e n t i f i e d  above, the,.U.S. w i l l  - 

send a s ta tement  t o  the  app ropr i a t e  Egyptian agencies,  ( a t -  , . 

l e a s t  one week be fo re  t he  v i s i t s )  o u t l i n i n g  t h e  information.  . . 

. needs and proposed p l an  of a c t i o n  f o r .  the  study,, of t h a t .  , , .. 



. . 

resource.  . Que'stions concerning . the  a v a i l a b l e  resource d a t a  

w i l l  be included. .The s tatement  w i l l  be accompanied by a l ist  

bf  p r i n c i p a l  ref errinces t o  Egyptian resource  d a t a  a l r eady  

a v a i l a b l e .  i n  t h e  U. S. Reference documents .describing"methods 

and procedures  of r e sou rce  a s ~ e ~ s m e n t  i n  use . i n  the  U.S. w i l l  

b e  included,  ,at l e a s t  f o r  some of the  more . important ' resources.  

2. The U. S. w i l l  provide b iographica l  ' i n fo rma t ion  for.  those 

resource  s p e c i a l i s t s  who w i l l  v i s i t  Egypt. A t  p resent  ,: t h e  .:,!.. : 

' fol lowing c a t e g o r i e s  of r e sou rce  s p e c i a l i s t s  ( a s  noted 

above) are expected t o  be on theSU.S. Team. 

Petroleum Geologist  
Petroleum Geophysicis t  
Geothermal Geophysicis t  
Nuclear Ma te r i a l s  Geologist  
Coal .and Sol id  Hydrocarbon Geologist  
Water Resource Hydrologis t  
Energy Related Mate r i a l s  Geologist  

(Team Leader) 
Biomass S p e c i a l i s t  

3. The U.S. team w i l l  a r r i v e  dur ing  t h e  last two weeks of March 

and remain i n  Egypt f o r  pe r iods  of 2 t o  4 weeks, depending on 

t h e  amount of d a t a  a v a i l a b l e  and t h e  requirements of t he  

i n d i v i d u a l  resource  assessments.  The U.S. resource  expe r t s  

w i l l  provide a gene ra l  b r i e f i n g  on resource assessment 

concepts and methods s h o r t l y  a f t e r  a r r i v i n g  i n  Egypt. They 

w i l l  be prepared t o  demonstrate and d iscuss  procedures used 

i n  t h e  U.S. ,. as w e l l  as t o  review and e v a l u a t e  t he  Egyptian 

resource  d a t a  with t h e i r  counterpar t s .  



4. The resource and technology exper t s  on the.US team w i l l  

. provide input  t o  the  Reference Energy System. a s  t o  the - .  . . 

a v a i l a b i l i t y  and p r a c t i c a l i t y , o f . . u s e  of :a  p a r t i c u l a r , r e s o u r c e .  . 

, . The team w i l l  begin preparing a d r a f t  resource assessment 

. .. . r epor t  upon t h e i r  r e tu rn  ..to the  U.S. f n  April.. This assessment 

. . w i l l  be included i n  the  d r a f t  r epor t  t o  be j o i n t l y  -reviewed 

i n  Egypt .%n l a t e  June o r  July. - 

EGYPT ACTIONS , 

1. P r i o r  t o  the  a r r i v a l  of the U.S. resqurce team, t h e  Egyptian 

s p e c i a l i s t s  w i l l  assemble a s  much of the ... needed, information 

a s  f e a s i b l e  and schedule j o i n t  sess ions  f o r  the ana lys i s  of 
C '  

da ta  upon the  a r r i v a l  of the U.S. team.. This t a sk  w i l l  be 

coordinated under the  supervision .of .Dr.. El-Sharkowi, t h e  
. .  . (  . . 

chief A.R. E. l i a i s o n  o f f i c i a l  . I . . 
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D r .  Mustafa Swedan 
. Egyptian E l e c t r i c i t y  Author i ty  
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, , - .  1 .. . 

M r .  Robert McFarren 
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SCOPE 0F.DISCUSSIONS 

Two p r i n c i p a l  i t ems  were d iscussed:  

(1) t h e  a n a l y t i c a l  methodology t o  be used f o r  the  assessment;  
and 

. I  _ i  

( 2 )  t he  d a t a  needed f o r  t h e  assessment.  

Methodology: 

A d i scuss ion  of methodology followed t h e  p r e s e n t a t i o n  on ''An Ana ly t i ca l  
. . 

Framework f o r  t h e  Assessment of LDC Energy Resource and Technology 
r' 

Al te rna t ives"  ( s e e  page 35).  The group agreed t h a t  t h e  approach , 

2 :  

descr ibed  c o n s t i t u t e s  an a p p r o p r i a t e  framework f o r  a n a l y s i s  of energy 
. . 

demand and supply  a l t e r n a t i v e s .  It was pointed out t h a t  t he  r e s u l t s  



of more d e t a i l e d  modelling by the-Government of Egypt, such as the  

e l e c t r i c  s e c t o r  a n a l y s i s  using t h e  WASP k d e l ,  can be used t o  provide  

aggrega te  d a t a  f o r  t h e  Reference Energy System framework. 

I n  d i scuss ion  of t he  o b j e c t i v e  func t ions  of the  a n a l y s i s ,  i t  was 

s t r e s s e d  t h a t  t h e  a n a l y t i c  s t r u c t u r e  d id  not  involve an ogt imiza t lon  ., 

of a  s e l e c t e d  o b j e c t i v e  func t ion  o r  f u n c t i o n s ,  bu t  r a t h e r ,  i t  was 

designed t o  i d e n t i f y  t h e  p o t e n t i a l  e f f e c t ( s )  of v a r i o u s  energy supply 
. . 

or demand a l t e r n a t i v e s  on s e v e r a l  ob jec t ive . func t ions ' .  . 1 t . w a s  agreed 

t h a t  no s i n g l e  o r  composite o b j e c t i v e  func t ion  would be appl ied i n  t he  

planned assessment of Egyptian energy opt ions .  The fol lowing p o i n t s  

were made wi th  regard t o  t he  c r i t e r i a  (or  o b j e c t i v e  func t ions )  l i s t e d  

i n  t h e  p r e s e n t a t i o n  : . . 

o To ta l  Fuel Demand and Fuel M i x  : an  important, . , 'policy o.ption ': 

t o  be addressed i s  the  optimum use of n a t u r a l  gas, p a r t i c u l a r l y  

gas. now being f l a r e d ,  and a l s o  t h a t  a s soc i a t ed  wi th  f u t u r e  o i l  

product ion.  
. . . . .  , . . . 

o Basic  Human Needs : i t  is. important t o  inc lude  a  cons ide ra t ion  
.. , . .. .. . 

of t he  energy requirements  to  meet n a t i o n a l  s o c i a l  goals .  
, . . " 

This  is the  b a s i s ,  f o r  example, of t he  r u r a l  e l e c t r i f i c a t i o n  
t' , . . . 

program. An a n a l y s i s  of t he  s o c i a l  b e n e f i t s  o f .  t h i s  program 
. - . . . . 

is contained i n  a r epor t  by t h e  World Bank on t h e i r  r u r a l  

e l e c t r i f i c a t i o n  p r o j e c t .  
a 1: 



o O i l  Import Requirements: for Egypt, t h i s  should read "Maximum 

revenue over t ime from o i l  expor t s  and minimum petroleum 

. ! 
product .  imports". 

o  Consumer's Energy B i l l :  should be expressed '  a s  " t o t a l  

c o s t  of energy t o  a l l  s e c t o r s  and users".  

o  Employment i n  Energy Sector:  t h i s  is d i r e c t e d  toward the  

m a x i m u m  use of l o c a l  ' l abor ,  p a r t i c u l a r l y  where the re  is 

c u r r e n t  o r  a n t i c i p a t e d  unemployment (or  underemplobent ) ,  and 

where $uch l a b o r  can s u b s t i t u t e '  f o r  f o r e i g n  l abo r  o r  c a p i t a l .  

o  C a p i t a l  Requirements: c a p i t a l  requirements ,  and p a r t i c u l a r l y  

imported c a p i t a l ,  a r e  t o  be minimized. 

Data Needs: 

The b a s i c  d a t a  needed t o  perform t h e  a n a l y s i s  a r e  i nd ica t ed  on page 43  

of t h e  a t tached  b r i e f i n g  document. These elements must b e  spec i f i ed  

f o r  each a c t i v i t y  i n  t he  Reference Energy System (page 41).  Much of 

t h e  d a t a  f o r  t he  e l e c t r i c  s e c t o r  w i l l  be a v a i l a b l e  from t h e  cu r r en t  

work of t h e  Minis t ry  of E l e c t r i c i t y  and Energy. I n  o t h e r  energy 

demand s e c t o r s  t h e  fol lowing m i n i s t r i e s  may be' a b l e  t o  prdvide u s e f u l  

information : 

. a 

(This  list does n o t  inc lude  the requirements of o t h e r  p a r t s  of the  

s tudy ,  e.g. resources  and new energy, which a r e  being handled by o t h e r  . , 

d i scuss ion  groups)  . . 



Minis t ry  of Indus t ry  - f u t u r e  i n d u s t r i a l  . demand . f o r  energy 
. . .  

(hea t  and e l e c t r i c a l )  and major i n d u s t r i a l ,  generat iqn of . . 
. . . .. . : .  

e l e c t r i c i t y ;  . a ,  

Minis t ry  of Petroleum - f u t u r e  demand f o r  petr.:leum products  .. . 

by end-use s e c t o r ,  a n t i c i p a t e d  r e f ine ry  capac i ty  and product 

mix, and p l ans  f o r  t he  petroleum t r a n s p o r t  system; , 
. , .  ,. 

Minis t ry  of 1 , r r i ga t ion  - f u t u r e  i r r i g a t i o n  needs and, r e l a t e d  energy 
' I .  ' 

. .. .. . . . .  

requirements ; . . 
. . . . . .  

Minis t ry  of Agr i cu l tu re  - , f u t u r e  l e v e l s  of  a g r i c u l t u r a l  product ion,  
. . . . . ' ,  . . . 

f e r t i l i z e r ,  needs, and t h e  use, of c rop  r e s i d u e s  a s  fuel, ; .  . . . . .. . . . .  . 

Minis t ry  of Planning - a n t i c i p a t e d  t o t a l  .. ., g r o s s  domestic product (GDP) 
. . , ,I I .  . . 

growth and s e c t o r a l  economic growth; c u r r e n t  s t a t u s  of energy.system 
. . .. .. .. 

modelling i n  t he  Nation-a1 . . Planning I n s t i t u t e ;  : - .  . . 

Minis t ry  of t he  Economy - economic growth . . . .assumptio,ns :. . , and p ro j ec t ed  
. . 4, 

. , . . 

balance  of t r ade ;  . . , . .  . 

Minis t ry  of .Transportat ion . . - . f u t u r e  . t rans ,por ta t ion ,  p l ans  +d p,r.ojections 

f o r  f u e l  . . use ;  and . .  . . , .  
. . .  . 

Minis t ry  of Housing - s t a t i s t i c s  on .current  housing and housing p l ans ,  
' .- ' . , 

inc luding  new towns. . . . . _  . .  

I n  a l l  cases  it w i l l  be of i n t e r e s t  t o  e s t a b l i s h  o r  v e r i f y  c u r r e n t  f i g u r e s  
. .  .. . 

f o r  t o t a l  energy demand f o r  'co'nLentiona1 £1161 ( o i l ,  gas ,  e l b c t r ~ c i t ~ )  and 

non-commercial fuels:  pro j e c t i d n s  of f k t u r e  i n a u s t r y  a c t i v i t y  l eve lk  (e.g. 

amount of i r r i g a t i o n  pumping, t ons  of aluminum product ion,  &tc .) &di t h e  



a n t i c i p a t e d  use  of f u e l s  f o r  each a c t i v i t y  t ak ing  i n t o  account 

end-use device  e f f i c i e n c i e s  .are a l s o  t o  be e s t ab l i shed .  

SUMMARY OF REQUIRED ACTIONS 

I n  p repa ra t ion  f o r  t he  next  meeting i n  l a t e  March, t h e  fol lowing 
. , 

"act ion i t e m s "  w e r e  agreed upon: 

United S t a t e s  Actions: 

1. Assemble a  c u r r e n t  (1975) ~ k f e r e n c e ,  ~ n e r g y  Syst,em f o r  
. . . .  . . 

Egypt. .This w i l l  be used as the'  ba s i s '  f o r  ver f l f ica t ion  of 

included d a t a  and p r o j e c t i o n s  of f u t u r e  energy demand and 

supply p a t t e r n s .  

2. Prepare a  ques t ionna i r e  i 'dent i f  ying i n f  o k a t  i on  which 

Egypt should at tempt  t o  provide on energy demand, f u e l s '  

supply, and conversion processes .  
. . 

3. Prepare a  concise  d e s c r i p t i o n  of the  methodology t o  be 

used f o r  t h e  assessment and provide i t  t o  Egypt p r i o r  t o  

. .. 
t h e  planned U.S. team v i s i t  i n  March. , 

' , _ .  ' 
1 .  I .  I mt Actions:  

1. Summarize / ex i s t i ng  genera t ion  p l a n t  and t ransmiss ion  l i n e  

c a p a c i t i e s  and t h e  planned or  p ro j ec t ed  expansion o f .  
1 

genera t ion  (by q l a n t  s i z e  and, f u e l  type)  ,and t r ansmis s ion  

system c a p a c i t i e s ,  t o  t he  year  2000.. I 
2. Assemble information on pro jec ted  c o s t s  ( c a p i t a l ,  f u e l ,  I 

. . .  . , 
, . .  

ope ra t  in; add maintenance$. of e l e c t r i c  genera t  ion  by. major 

types ' (oi l - f  i r e d ,  gas-f i r e d ,  steam, gas t u rb ine ,  hydro,  

and nuc lea r ) ,  f o r  the  cu r r en t  system and f o r  planned I 
a d d i t i o n s  t o  ' the  system t o  the  year  2000. 0 
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P a r t i c i p a n t s  
.> . . 

D r .  Mahmoud A. N. El-Koshairy 
P re s iden t ,  Solar  Energy commission, 
Min i s t ry  . . of E l e c t r i c i t y  C Energy . . , , 

D r .  Mahmoud Higazy . . .. . . . $ .  

Egyptian E l e c t r i c i t y  ~ u t g o r i t j r  - 

D r .  A l i  Seif  Allah Derwish 
Solar  Energy Commission Member 
Minis t ry  'of E l e c t r i c i t y  & Energy 

. . I : . .  . '  
United S ta t e s '  

P a r t i c i p a n t s  
. . 

M r .  ~il ' l iarh ~ o r . t e r  
Department of Energy 

. . . . , . 

M s .  Karla King . , . . ,. . 
Department of Energy. 

o .  . 
SCOPE OF DISCUSSIONS: 

This  subgroup was p r imar i ly  'concerned wi th  techdalogies  fo r '  t he  

development and use of s o l a r ,  wind, biomass, geothermal,  ocean thermal,  
- .  

and o the r .  p o s s i b l e  resources  t h a t  do .  not  c o n s t i t u t e  .maj'or sources of 

. t 
. , . .  . . energy i n  Egypt at present  .' 

D r .  El-Koshairy provided an  overview of Egyptian Government p lans  t o  
" 3 .  ' . . .. . . 

e s t a b l i s h  a .Supreme Council f o r  New,Energy. He explained t h a t  s i x  
. . 



commissions, each s p e c i a l i z i n g  i n  a new energy a r e a ,  would be formed. 

D r .  ~ l - ~ b s h a i r ~  a l s o  discussed t h e  work which w i l l  be done by t h e  

Solar  Energy Laboratory, t h e  b i l a t e r a l  cooperat ion c u r r e n t l y  under way 

wi th  France, and Egypt's i n t e n t i o n  t o  i s s u e  a *  tender  f o r  1000 s o l a r  

hea t ing  u n i t s .  D r .  El-Koshairy a l s o  ind ica t ed  h i s  i n t e r e s t  i n  

exchanging ideas  with American expe r t s  i n  the  a r eas  of wind, geothermal,  

and ocean ene rg i e s  and i n  energy s t o r a g e ,  conserva t ion ,  and t h e  

. . 
eva lua t ion  of environmental impacts. 

The Egyptfan r e p r e s e n t a t i v e s  provided copies  of s e v e r a l  planning 

documents and gtudies;  Several  a d d i t i o n a l  documents w i l l  be t r a n s l a t e d  

i n t o  'Engl ish,  ' and -copies  w i l l  be made a v a i l a b l e  t o  t he  U.S. team. 

M r .  P o r t e r  d i scussed  t h e  approach the  U.S. Department of Energy i s  
. . .  

us ing  t o  analyze energy r e sources ,  technology op t ions ,  and end-use 

s e c t o r  demands. H e  pointed out t h a t  t he  methodology being employed 

. . 
- h a s  Been developed u t i l i z i n g  an  i n t e g r a t e d  systems approach. '  D r .  

El-Koshairy 'expressed i n t e r e s t  . i n  .providing t h e  Egyptian de lega t ion  

and other'interested.Egyptian expe r t s  w i th  a subs t an t ive  b r i e f i n g ' o n  

the  a n a l y t i c a l  system being used. M r .  P o r t e r  a l s o ,  descr ibed var ious  

types.  of. information and r e p o r t s '  which the  U.S. would t r ansmi t  t o  the  

Egyptian s ide .  

. -. 
' _ .  . .  . , .. . ' <  

Discussions were held on ways t h a t  new energy sources could be used t o  
. . . . . . 

supply s p e c i a l  needs, p a r t i c u l a r l y  f o r  r u r a l  development, and f o r  new 



towns and i n d u s t r i e s .  It was agreed t h a t  c a r e f u l  planning is necessary 

so  t h a t  these  new technologies w i l l  f i t  Egypt's o v e r a l l  economic and 

social ,  development plans. To do t h i s ,  i t  was suggested t h a t  the  

Min i s t r i e s  of Planning, Agr icul ture ,  Industry,  Housing, Finance and 

o the r s  a l s o  be consulted f o r  cont r ibut ions  t o  the  cooperat ive 

inves t iga t ion .  It was a l s o  agreed t h a t  consul t ing  with o the r  Egyptian 

organiza t ions  such a s  u n i v e r s i t i e s ,  the  Arab League Culture,  Education 

and S c i e n t i f i c  Organization, and the  Egyptian Society of Engineers 

would be of value. 

D r .  El-Koshairy expressed a d e s i r e  to  have more books and other  reference 

mate r i a l s  on new energy technologies.  M r .  Por ter  agreed t o  provide t o  

D r .  El-Koshairy a bibl iography of p r i n c i p a l  references on new technologies 

which a r e  being used by U.S. s c i e n t i s t s .  M r .  Por ter  w i l 1 , a l s o  inves t iga te  

means t o  provide the  books and mate r i a l s  to  D r .  El-Koshairy. 
,, ' 

Discussions,continued on . the  most e f f e c t i v e  ways f o r  U.S. team technologis ts  

t o  i n t e r a c t  with t h e i r  Egyptian counterparts .  It was agreed t h a t  the  

more extens ive  the  advance prepara t ion ,  the  more meaningful t h e .  

meetings i n  Egypt would be. D r .  El-Koshairy requested tha t  the U.S. 

provide s p e c i f i c  guidance on topics  f o r  d iscuss ion and information 

which is needed from Egyptian energy technologis ts .  M r .  Por ter  

indica ted  t h a t  a ques t ionnai re  and information request  package was i n  
. .* .'.I 

prepara t ion  i n  Washington &d t h a t  it would be transmit ted a s  soon a s  



poss ib le .  (This w i l l  occur immediately a f t e r  the  U.S. team predeparture 

b r i e f i n g s  t o  be held i n  Washington February 28-March 3.) M r .  Por ter  
" .  

emphasized the  need f o r  each U.S. t echn ica l  s p e c i a l i s t  t o  con t r ibu te  

t o  t h i s  information request  package. 

Arrangements f o r  the  j o i n t  technica l  i n t e r a c t i o n s  w e r e  discussed. It 

was agreed t o  emphasize having small  groups of exper ts  on p a r t i c u l a r  

technfcal  sub jec t s  meet. t o  concentrate on an in-depth information 

exchange and assessment. Because the  time of the U.S.  visit to  Egypt 

is l i m i t e d  t o  approximately-one month, and Egyptian experts  a r e  

a l ready heav i ly  burdened by the  volume of t h e i r  on-going work, 

advance n o t i c e  of meeting'.arrangements and t h e  topics  t o  be discussed 

is p a r t i c u l a r l y  important.  It was agreed t h a t  the  number of l a r g e ,  

general ized meetings should be kept  to a minimum, so  t h a t  the  ava i l ab le  

t i m e  could b e s t  b e  u t i l ized  f o r  in-depth technica l  exchanges. 

. . 

It was a l s o  agreed t h a t  a f t e r  the  U.S. team has  completed its v i s i t  
. .  . 

and i t s  f ind ings  have been in tegra ted  i n t o  the  o v e r a l l  ana lys i s  ( i n  
. . .  

I .  . . .  . . . ,. . 

the,U.S.),  t he  d r a f t  r epor t  w i l l  be c i r cu la ted  f o r  comment by the  

Egyptian p a r t i c i p a n t s .  A proposal t o  hold a j o i n t  seminar i n  Cairo to  . . 3'  

discuss  the  r epor t  was suggested--this could probably occur in l a t e  

June or July.  
. .  , , . . . 



SUMMARY 0F.REQUIRED ACTIONS . . 

.. . . , . . . .. : . .  .. t ,  , ' 

United S t a t e s  Actions: 
I . E  . . . 

1. The U.S. w i l l  p rovide  a d d i t i o n a l  m a t e r i a l s  on d a t a  sources and 
, I  . : _  : . I  

methodologies t o  Egypt. These w i l l  be t r ansmi t t ed  no l a t e r  than 

the  f i r s t  week of March. 

I 2. The U.S. w i l l  p rovide  a b ib l iography on new energy t ,echnologies 

and., w i l . 1  make sugges t ions  on. procedures f o r .  Egyptian expe r t s  . to. , ., 

o b t a i n  U.S.. energy r e f e r e n c e  ma te r i a l s .  on' a cont inuing  basis.. . . : 

3. To a l low .the Egyptian c o u n t e r p a r t s  to  make, advance, prepara t - ions  : .. 

I f o r  t h e  t e c h n i c a l  meetings, t h e  U.S. w i l l  t r ansmi t  a desc r ip t , i on  , . 

of t he  information i t  seeks on . p o s s i b l e  new energy .tec,hnol.ogy. . . . , 

I a p p l i c a t i o n s  i n  Egypt. Thfs w i l l  be done no l a t e r  than . the f i r s t  

. . week of March. . . . . . .  . .  

I 4 .  The U.S. w i l l  be prepared t o  g ive  Egyptian p a r t i c i p a n t s  a subs t an t ive  

b r i e f i n g  on the a n a l y t i c a l  system which i s b e i n g  used. This  can  
. . * " 

.I :. . -  . . , , - .. . 

be  he ld  a t  t he  beginning of t he  U.S. team v i s i t .  
. . ., -, . .  . . . .  . . 

5. The U.S. w i l l  remain i n  c l o s e  con tac t  w i th  t h e  Min i s t ry  of E l e c t r i c i t y  
. . 

and Energy, t o  exchange information and t o  provide  advice  and 
. . .  . 

a s s i s t a n c e  i n  t h e  scheduling of t echn ica l  meetings and o the r  
? " . .  . 

arrangements dur ing  t h e  U.S. team v i s i t .  
. . ,  

6 .  The U.S. w i l l '  provide information on the  p r o f e s s i o n a l  backgrounds 

of U.S. team members and t h e  expected da t e s  of t h e i r  s t a y s  i n  
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7. The U.S. w i l l  provide copies  of the d r a f t  r e p o r t  of t he  assessmertt .; 

f o r  Egyptian comments and w i l l  b e  prepared t o  p a r t i c i p a t e  i n  a 

j o i n t  Egypt-U. S. review seminar.  

mt Actions: 
I 

I 1.. Egypt w i l l  provide t r a n s l a t e d  copies  of t he  r e p o r t s  d i scussed  

above, a s  w e l l  a s  a s s i s t a n c e  i n  obta in ing  o t h e r  r e f e rence  m a t e r i a l  

on new energy technology a p p l i c a t i o n s  i n  Egypt. (Completed 

. 2/22/78) 

- 2. The Min i s t ry  of E l e c t r i c i t y  and Energy (EEA) w i l l  coord ina te  t he  

formation o f .  a formal A.R. E. committee t o  f a c i l i t a t e  cooperat.ion 

between Egyptian Minis t ry  r e p r e s e n t a t i v e s  (and r e p r e s e n t a t i v e s  of 

o ther  i n s t i t u t i o n s  and o rgan iza t ions  i n  Egypt) and t h e  U.S. 

assessment team. EEA w i l l  a l s o  a s s i s t  i n  making t h e  necessary 

con tac t s  and meeting arrangements between U.S. t echno log i s t s  and 

r e p r e s e n t a t i v e s  of t hese  o rgan iza t ions .  

3. The A.R.E. Minis t ry  of E l e c t r i c i t y  and Energy. w i l l  a s s u r e  t h a t  

' .. 
the  U..S package of information r eques t s  and t o p i c s  f o r  i n v e s t i g a t i o n  

. . 

is  d i s t r i b u t e d  appropr i a t e ly .  

4 -  The A.R.E. Min i s t ry  of E l e c t r i c i t y  aqd Energy w i l l  make. arrangements 

f o r  i n v i t i n g  Egyptian .experts t o  p a r t i c i p a t e  i n  b r i e f i n g s  and 

seminars which may t a k e  place.  
. . 



APPENDIX D . , . . 

. ,AN ANALYTICAL FRAMEWORK FOR . . . . . 

. THE ASSESSMENT. OF LDC .ENERGY:.RESOURCE .. . , 

.AND TECHNOLOGY ALTERNATIVES .. . 

This  appendix con ta ins  the  Reference Energy System b r i e f i n g  presented 
I . . :  

by Brookhaven Nat iona l  Laboratory's Po l i cy  Analysis  Div is ion  t o  the  
. . . .  . . . . 

Department of Energy's Egypt ~ s s e s s m e n t  Team during t h e  predepar ture  
. .. 

. .. . . ._ ., , .. . ., . , . ,  . 

b r i e f i n g s ,  February 28 through March 3, 1978. This  p r e s e n t a t i o n  
, . ,  .. . . . ,  . . 

exp la ins  the a n a l y t i c a l  framework t o  be used i n  the  Egypt-U.S. 
. . . ,. . . . . 

Cooperative Assessment. The b r i e f i n g  was a l s o  given t o  Egyptian 
. . . .  

government o f f i c i a l s  dur ing  t h e  pre l iminary  discussions., : in Cairo. 



COUNTRY ENERGY ASSESSMENT 

PROPOSED JOINT 

' 'ENERGY SUPPLYIDEMAND ANALYSIS 

0 = OUTPUTS . 

ii 127-686 
. . @ = TEAM OUT PUTS^ : , - . . 

.. - .. . . - 
, . . . .  

' : 

.. - , . 



PURPOSES OF ANALYSIS 

ASSESS THE EFFECTS OF 

- DEVELOPMENT OF CONVENTIONAL ENERGY ,SOURCES . . . . 

- INTRODUCTION OF ALTERNATIVE ENERGY'SUPPLY AND END USE ' '. .. 
. . 

TECHNOLOGIES (INCLUDING NON-COMMERCIAL .SECTOR) . . 

ON : - 
- TOTAL FUEL DEMAND AND FUEL MIX 

- BASIC HUMAN NEEDS . . 
" t 

. . . . 

- OIL IMPORT REQUIREMENTS 

- CONSUMERS ENERGY BILL . 

- EMPLOYMENT IN ENERGY SECTOR 

- CAPITAL.REQUIREMENTS 

- ENVIRONMENTAL QUALITY 

CONSIDERING: 

- BASIC UNCERTAINTIES. 

- AVAILABILITY OF 'DATA : . 
. . 

- GOVERNMENT ALLOCATION AND PRICING POLICY . . 
. . 

- ALTERNATIVE FUTURE WORLD OIL PRICE " :  

- ALTERNATIVE RURAL AND URBAN DEVELOPMENT STRATEGIE s 

- ALTERNATIVE GDP AND SECTORAL GROWTH RATES 



- ALL ENERGY USES AND S U P P L I E S .  

- HISTORICAL ECONOMIC AND ENERGY C O N T E n  
. . 

: .  : - PROCESS DETAIL 
.:. I, .. . . : l, . , 

2. PROJECT FUTURE MFERENCE DEMAND 

- USE,NATIONAL ECONOMICDEVELOPMENT PLAN . . . ..* . .. . 

30 CONSTRUCT FUTURE REFERENCE ENERGY SYSTEM . . _. . . -  
. . , , . .  

- TECHNOLOGICAL DETAIL 

4. DERIVE SYSTEM REQUIREMENTS 

- RESOURCES 

- ECONOMIC . ,  * 

5 ASSESS RESOURCE A V A I L O I L I T Y  . .* . . , s .  . .  ,. .. . . 

6. ANALYZE ALTERNATIVE RESOURCE, TECHNOLOGY SUBSTITUTIONS 

- EFFECTS ON RESOURCES, ECONOMICS, ETC. 



o END USE DETAIL AT FUNCTIONAL L E p  
7.. . . . _: 1 . 

-KEY TO FUEL SUBSTITUTION AND CONSERVATION ANALYSIS 

-REFLECTS IMPORTANT SOCIAL AND ECONOMIC DEVELOPMENT 
.. ,. . . 

PARAMETERS , . 

-KEY TO TECHNOLOGY AND FUEL SUBSTITUTION ANALYSIS 

o FLEXIBILITY IN TECHNOLOGY ASSESSMENT . . 

-EXPLICIT ASSUMPTIONS 

-READILY EXTENDED TO OPTIMIZATION FORMAT . . . 

-COMPATIBLE WITH ECONOMETRIC APPROACH 

L x ,  
k 
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REFERENCE ENERGY SYSTM - COMERCIAL,AND NON-COMHERCUL PERCY - ImIA.1972 . . 

Sector  

. . 
i 

- 111(.85) - 
' -Hydroelectric  

. . 

Tota l  Resource  consumption^ 4540, . 
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EXAMPLES OF TECHNOLOGIES FOR,REFERENCE ENERGY SYSTEM 
. .  . . . .  

. . 
. . 

o EXISTING TECHNOLOGIES 

EXTRACTION 
. . . . 

EG: ONSHORE OIL . 
. . 

OFFSHORE OIL ' . .. 

SURFACE MINED COAL 

CONVERSION .. . 
~ . .  . . 

EG: REFINING . . . .  : . 
OIL STEAM ELECT~IC 
GAS TURBINE 

UTILIZATION 
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WOOD STOVE a' . 

o NEW TECHNOLOGIES , 
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, . . . .  . . , 

CONVERSION 

EG: FLUIDIZED BED 
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SOLAR WATER HEAT 
INDUSTRIAL COGENERATION 
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Figure 4 
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Notes t o  Flowchart on Reference Case 

Pro j ec  t i o n  Methodology 

1. These a r e  t o  be Reference P r o j e c t i o n s  f o r  p o l i c y  a n a l y s i s ,  

p r e d i c t i o n s  o r  f o r e c a s t s -  . . 

2. Current RES designed i n  terms of a c t i v i t y  l e v e l s ,  p rocess  

e f f i c i e n c i e s  and f u e l s .  .Rural  and urban s e c t o r s ;  commercial and 
. . ... . 

non-commercial f u e l s  a r e  d i s t i ngu i shed .  

3. Projec ted  a c t i v i t y  l e v e l s  a r e  independent of f u e l s  and based 

on economic development plan or social/economic goa ls .  Reference 
. . 

Energy systems w i l l  be e s t a b l i s h e d  f o r  1985, 2000, 2020. 

4 .  Rural and urban popula t ions  and a c t i v i t i e s  w i l l  be d i s t i ngu i shed .  

5. The " t e c h n ~ l o g i e s ~ ~  and f u e l s  used t o  provide energy t o  end use  
, . 

. . a c t i v i t i e s  w i l l  be p r o j e c t e d ,  based on cu r ren t  t r ends ,  na t iona l "  

1 .  , '  

I 

plans ,  economic. competi t iveness  ; resource  cons ' t ra in ts  , and s o c i a l  . . I,.: ' -  

. . 

, . . , 

. , preferences .  ~uman  and anlmal power w i l l  be  included. . 
. ..  . .. . 

6. Supply ' A d  conversion technologies  w i l l  be se lec ted '  on the  . . 

. . 

same bases  a s  end use tekhnologiee.  . . . . 
. .' I. . . . , 

. ' 7 .  I f  a v a i l a b l e  in 'Egypt ,  o r  i f  d a t a  and t ime permit t h e i r  

cons t ruc t ion ,  .op t imiza t ion  models of , i nd iv idua l  s e c t o r s  i n  the  

e n t i r e  energy system can be used t o  guide the  choices  of 

I t echnologies  and f u e l s .  



. 8. .The methodology provides an independent p ro j ec t ion  of e l e c t r i c i t y  

. I , .  v L )  *demand which can  be  compared with in-country e l e c t r i c  s e c t o r  

p ro j ec t ions .  Comparison may lead  t o  .adjustment of e l e ~ t r i c  

sha re s  i n  c e r t a i n  end uses .  

9. Expected GDP growth r a t e s  from National  Economic Development 

Plans o r  o the r  sources  w i l l  be used, a long  with t h e  income 

e l a s t i c i t i e s  of demand (e-g .  from in t ra -count ry  ana lyses)  t o  

p r o j e c t  t o t a l  energy resource  requirements.  These w i l l  be used 

a s  a check, and poss ib ly  f o r  adjustment,  of t o t a l  resource 

requirements implied by t h e  pro jec ted  RES . 
10. H i s t o r i c a l  t r e n d s  of s e c t o r a l  growth and f u e l  use  may b e  used t o  

independent ly p r o j e c t  f u t u r e  fue l - spec i f i c  s e c t o r a l  energy use 

f o r  guidance i n  cons t ruc t ing  t h e  pro jec ted  RES. 

11. Impl ica t ions  of the  r e f e rence  p r o j e c t i o n  t o  be ca l cu la t ed  

inc lude  : 

a )  t o t a l  energy r e source  requirements 

b)  import and/or expor t  requirements 

I c )  energy c o s t s  to  consumers 

d)  c a p i t a l  requirements 

e )  ba lance  of t r a d e  e f f e c t s  

f )  l abo r  requirements 

g) environmental imp l i ca t ions  



. ~ -i2. "-The~. level  of .de ta i l  and -re l iabdl i ty  w i l l  depend on :the ava i lab i l i ty  

" . ,.of data.: 'Detai l  can be bui l t .  up in. those~  sectors which. pertain 

, .  - 
. -  ' to' potential  collaborative' a c t i v i t i e s .  . . .. ....' * _  

' . .  _ .  - 2  - . _ .  

-1 . .. , .  . : .., ; .  ...us ' .  . . 
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