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Energy Planning and Management

Project Paper # 650-0059

‘I. Project Summary

A. Recommendations
. 1. Grant

Authorization of a grant of $6,600,000 is recommended to assist

the Governm-nt of the Sudan (GOS) to strengthen the planning and

" management capacity of the National Electricity Corporation (NEC),
the National Energy Administration (NEA), and the General Petroleum
Corporation (GPC). The Ministry of Energy and Mining (MEM) will
represent the GOS as the grantee for the life of the five year project
(FY 82-86). The NEA, NEC and GPC, semi-autonomous bodies which
operate within the MEM, will be executing agencies, The GOS contri-
bution to the project will amount to the U.S. dollar equivalent of
$5,595,000 which includes CIP generated iocal currencies equivalent
to $2, 935 000.

2. Grant Conditions and Waivers

. The project will include no special conditions precedent, but the
.GOS as grantee will covenant on (1) counterpart persomnel, (2) NEC -
donor coordination, (3) the role of the private sector, and (4) energ
pricing analysis., Details are in Section V.F

Bt'LeéaI Criteria:
The Pijectiﬁeetsfa}i;applicable‘statutory criteriak(SeefAnnex‘I),

-With respect to the Host Country
contrihution requirement, combined NEC, MEM/NEA and GPC inputs to the
project equal 45 8/ of total project costs. :

" The GOS request for the project is attached
:as Annex N.: Delegation of Authority to the Director of USAID/Sudan - -
to ‘approve and authorize the project is contained in State 138318, May
20, 1982 (See Annex P), and the revised Delegation of Authority 140.

‘ﬁ;;Summary'Descriptioniof the Project

i flﬁ'The'Problem

.Sudan faces an energy crisis of major proportions. .Evidence of the
seriousness of the crisis is most visible in the disruptions of the
transportation because of fuel shortages, frequent electric power outages
resulting in major disruptions to industry and irrigated agriculture, and
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“the removal of nearly all vegetation suitable for fuel in ever-increasing
areas around population centers, ‘Macroeconomic data show that 807% of
Sudan's total export income 1s used to meet the imported conventional
energy needs of the country. Yet, Sudanese per capita energy consumption
is an estimated 35% of the African average and less than 7% of the World
average. Inadequate supply and unreliable distribution of energy are
significant factors in the overall poor performance of the economy, and
particularly as major constraints to growth of the private sector.
Irregular availability of fuel disrupts the shipping of raw materials

and finished goods. Lack of fuel and electricity has deprived major
irrigation agricultural schemes of water at critical times, limited the
operation of agricultural field equipment and curtailed movement of
agricultural labor and the marketing of the harvest. Frequent power
outages have led to growing reliance on stand-by generation for both
industrial and residential use, thereby increasing energy costs to
consumers and foreign exchange drain for imports of generators and fuel.
Organizational and managerial problems in the electric utility and
petroleum corporation are serious enough that management at both corpo-
rations are seeking immediate managerial and operational assistance.

~ In the traditional energy areas, it is estimated that over 14 million
tons of wood are removed from Sudan's forests annually while reforesta-
tion and natural growth replenish one-tenth of this amount each year.
As a result, extensive deforestation, desertification and soil erosion
are occurring at a rapid pace. Additionally, there is a need to better
understand the economic impact of current energy pricing and allocations
policies. Developmentally sound energy plans for all sources and users
need to be established. This is essentially true for the electric and
petroleum energy areas which have caused the Sudanese economy serious
problems in the last five years. -

2. Project Goal and Purpose

The goal of the Energy Planning and Management Project (EPM) is to °
ease energy-related constraints to economic recovery while contributing
towards the longer term goal of meeting Sudan's requirements for-domestic,
agricultural and industrial use in ways that are economical, efficient
and environmentally sound. In order to achieve this the project will:

a. increase the short-term reliability of the 3lue Nile electric power
grid and improve the managerial and financial capability of the National
Electricity Corporation (NEC) to generate, transmit and distribute power,
and

b. improve the capability of the National Energy Administration (NEA) -
and the General Petroleum Corporation (GPC) to plan and prepare for the
~ most efficient use of Sudan's energy resources.

The EPM will achieve these purposes by concentrating upon.strengthen-
~* 4ing these three institutions within the Ministry of Energy and Mining
. which have the primary responsibility for public sector energy manage— )

. ment and planning functioms. S <



.3 Project Activity :

Solution of the energy problems of the Sudan. requirEache joint effort
of the government and the private sector. = The GOS has the responsibilit
for planning and policy formulation and shares with the private sector
the management and distribution of supplies. Energy conservation and
improved efficiency are chiefly = the responsibility of private end-users.
The project is aimed primarily at the agencies of government which manage
energy in the Sudan, that is NEA, NEC and GPC. However, the energy
management and energy efficiency programs developed by these agencies will
have a direct impact on industrial, commercial/institu“ional, transportation
and agricultural end-users which will contribute to tke easing of energy
constraints. The ability of GOS to analyze energy problems and plan
viable strategies to deal with them will be strengthened through support
of the NEA. Assistance to the economic and technical planning sections
in NEC and GPC will also contribute to this goal. However most of the
assistance to NEC will address the immediate organizational, managerial and
tactical planning needs of this operational entity. The project activities,
outputs and end status for each of the three organizations is as follows.

National Energy Administration

At the end of the project,the NEA will be capable nf assessment and
analysis of energy supply and demand data by sector for the purpose of
preparing developmentally sound energy plans and programs for Sudan. The NEA
will also play a key role in developing energy policy and pricing alterna-
tives. Assignment of staff to the new organizational structure will be
completed early in the project, followed by consolidation of energy supply
and demand analyses capability. Each year NEA will revise national
energy plans and oversee special analyses of prioritized energy problems.
It will have all central staff planning responsibilities for the energy
sector. Close coordination with the GPC, NEC, the Forestry Department
of the Ministry of Agriculture, the Ministry of Finance and Economic
Planning and other GOS agencies will be required in order for NEA to be
effective in its role. Because there is no agency for fuelwood within
the MEM, NEA has and will continue to take the lead in.fuelwood management
and planning.

, For all NEA activities, the project will provide 128 person months of
long and gshort-term technical assistance as well as $418 000 for
professional and management training.

"'National Electricity Corporation

Short—term technical assistance will be given to NEC early in the
project in order to complete a nationally-mandated reorganization and
decentralization of services. Additional long-term and short-term
technical assistance will be provided to improve operations and maintenance
with the goal of rapidly improving reliability. Power outage frequency
and duration will be reduced and outage schedules established.



~.."This short-term reliability objective complements the longer-term
j‘goal of reorganization and management improvement, In order to achieve

~..better management and planning of the utility, financial controls will

be established. In concert with a restructured tariff, NEC cash flow
will improve. Load management plans will contribute to increased power
factor values., Conservation and efficiency promotion programs by NEC
will improve electric use efficiency. In addition to the 132 person
months of technical assistance provided to strengthen NEC operations and
management, $230,000 of professional and managerial training will be
offered. At project end, NEC will be better organized and managed and
thus provide more energy for development, in a more reliable and efficient
manner.

" .General Petroleum Corporation

The GPC is responsible for the imporiation of all petroleum, the
operation of the refinery, and the transportation of products to the oil
companies and major users, and for supervising oil exploration and
“ production. Over the past five years, the GPC has been faced with
extreme difficulties during periods when foreign exchange has been
unava. .ble to purchase the necessary products. Although this project
can do little to overcome the foreign exchange constraint, it will help
the GPC develop more flexible allocation procedures to accommodate the
inherent instability of their oil supply financing. Further, the
project will assist the GPC in ylanning and developing its new role in
petroleum exploration and production matters. In addition, through
project assistance the GPC will improve its financial management and its
knowledge of world petroleum pricing. Scheduling and planning procedures
will be improved through short course professional training. Overall,
the project will provide GPC 22 person months of short-term training.
In-country short-term training will be provided in conjunction with NEA.'

b, inputs and Financial Summary

In addition to the technical assistance and trainipe listed in Section
-3 , the project will provide selected commodities to support the long-term

advisors, certain training testing equipment as well as microcomputers to .
handle some accounting and analysis. The $6,651,000 grant will finance
only foreign exchange costs. Local currency support will come from
funds generated from the Commodity Import Program (CIP), and from
operating budgets of the GOS.
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D. Project Implementation and Contracting

- Given the immediate crises facing the GOS, upon execution of the Project Agreement,
funds from the grant will be made available to fund the following contract services:

1. $100,000 of funding will be provided for the purpose of continuing the energy
assessment and analysis at NEA startelunder the Energy Policy and Plarning Project No.
936-5703. USAID judges that continuity in advisory assistance to the relatively
young NEA is crucial and therefore will request that these services will be added
to the existing contract.

.2, $238,000 will be provided for the initiai portion o special advisory services
- and maintenance and stores operations problems for the NEC for this project. Because
of the urgent requirements for these services, it is anticipated that the mission will
- request that these services be added to the existing contract with Bechtel, presently
funded under the ST/EY Conventional Energy Training Assistance Project.

3. The FY 1982 Commodity Import Program (CIP) has allocated $ 20 million to
. provide commodities in early FY 82 to improve the reliability and rehabilitate the
NEC Blue Nile Grid transmission system. A $1.168 million incrementally funded contract
with Bechtel has been signed for commodity procurement and installation advisory
services. Since, only $800,000 was available from the CIP Grant which has already
been provided to initially fund the contract, an additional $ 368,000 will bLe required
to complete the contract funding. This project will provide that amount for the
Bechtel services.

, Funding of these three contract additions directly contributes to the project
goal, purpose and outputs. I ' ' . el e s



Two four year AID direct contracts will be awarded following
dormal U.S. Government competitive procedures. One will provide
operational and planning assistan¢e to NEC while the other will

~ focus on NEA with some aid going to GPC. All long-term advisors
»* will be hired with the concurrence of the USAID/Sudan and the MEM.

E. Findings

On the basis of the analysis contained in the Project Paper, the
Director of USAID/Sudan concludes that the project is technically,

v economically and socially sound. The financial analysis and budget
are complete and the Project Paper supports the conclusion that the
‘project meets all applicable AID criteria. A negative determination
was made at the time of the Initial Environmental Examination
(Annex H).

F. Issues

The PID Review Cable (Annex P) raised certain issues that‘have'beenn
addressed in this Project Paper. The issues and the relevant sections :
that take these issues into consideration are noted below. o

A. Energy Efficiency: Section IV.D provides the economic analysis'.
of technical assistance and training, with examples cited for tne NEA,
“NEC and GPC.

B. Commodities: The purchase and resale of commodities to be imported
for this project will be subject to review at the time in light of
 possible further changes in the foreign exchange rates.

C. Implementation Plan: Due recognition has been given to the issue ..
‘of improving the terms of service of MEM professional employees in order.
to reduce the net immigration of skilled Sudanese. These issues are ..’
addressed in Section III. and elaborated in Annex F.,Sudanese Immigration
and Training. : : s

D. Evaluation: Computer-assisted evaluation methods .are to be an o
integral part of the project for the NEA, NEC and GPC. = Commodity purcha-
ses, technical assistance and training reflect this effort, as detailed inh
Section) ILID., Inputs. 2 Ji

F. Manpower Assessment and Training: Assessment of manpower and training
achievements will be carried out during the course of the project, with .
short-term and long-term training in the Sudan, the U S.,and third countries
being coordinated in a cohesive fashion. ~ : . ‘

1]



II.

Project Background

A. Sudan: The Land and the People

The Sudan is a vast nation of varied terrain, and equally
diverse people. Covering 960,000 miles and bordering eight
countries, the Sudan 1s the largest country in Africa. Its
aveal extent is equal to that of the U.S. east of the Mississipi
Rlver.

Some 20 million people live in the Sudan. Approximately 607
of the population is Ar-bic and lives in the northern two-thirds
of the country. About one~tenth of this population - 1.3 million
Sudanese - live in the capital, Khartoum and the adjacent cities
of Omdurman and Khartoum North.

The southern third of the country is populated by over 100
African tribes, living for the most part in a rural subsistence
agriculture. Unlike the Arab north, where large-scale irrigated

"~ farming to raise cash crops for the export markets requires sub-

stantial energy inputs for water pumping, agriculture and transport

- the South does not have an industrializing sector and almost all

energy needs are met by fuelwood and charcoal.

. B. Present Economic Conditions

The Sudan has a recognized but untapped potential as an agri-

" cultural leader in the Arab World. Moreover, 1t is showing prospects

of becoming a petroleum producer. Sudan remains a predominantly
agricultural economy. Crops contribute 40% to the GDP and are the
major source of exports for foreilgn exchange earnings. Cotton is the

- most Important cash crop, followed by groundnuts, sesame, gum arabic,

and sorghum, The yields of most crops in recent years have been
disappointing, reflecting agricultural problems cdue to erratic energy

~avallability.

Manufacturing accounts for about 107 of the GDP of Sudan. The

“-most significant sectors are sugar, textiles and cement. The

‘country's small manufacturing sector now 1s plagued with problems
.»: which permit only sporadic efforts at development. Stagnation has

affected the entire economy. General problem areas include rising..:

{i”. balance of payments deficits, caused in part by sharply higher costs
- . for petroleum imports, a wearing out and deterioration of the capital

stock and a high inflation rate as a result of global eventsiand.. .

‘internal policy decisions. In addition, there have been human

capital losses from immigration.

e The most pressing and immediate problem is the increased cost.zAﬁ
. of petroleum. Petroleum is intrinsic to the most promising develop- .

i?ﬁ_7ment efforts in Sudan. For example, mechanized agriculture is

-



conceivable on nearly 200 million acres. Presently, only 15
- million acres or 7.5% of this total is actively cultivated. This
. sector burns nearly 18% of all gasoil used in the country.
" Increased tillage would raise the oil import bill. In 1981, the
total bill for oil in Sudan topped $400 million. 0il is the
 largest factor in the yearly financial equation for the country.
The importation of petroleum drains foreign exchange accounts and
starts a devastating chaio reaction. In 1980, petroleum required
the equivalent of 63% of all foreign exchange earned from exports.
The resulting shortage of foreign exchange prevents the import of
sorely needed hardware, spare parts, medical supplies and other
larger capital commodities. This in turn strains existing infra-
structure. Consequently, capital stocks now are limited or
actua’ly degenerating, which further slows development and under- . ..
mines the economy. '

In 1973 the government's Interim Action Program was started.
Designed to increase the pace of developmeat, the program caused
'GDP to grow at about 4.5%. However, the rising price of oil and

other external pressures as well as those from within the country
.have created serious problems. Since 1978, the GDP has been
falling in real terms. In 1981, the deficit on the current
_ account was $700 million.

. Human capital losses are . also a serious drain in a nation
which has a nominal adult literacy rate of barely 20%. The lure
~ of employment in neighboring Arab nations is great for those with
. technical skills. The percentage of those trained who return to
work in Sudan is difficult to determine. A major public corpora-
tion in Sudan estimated, in 1980, that up to 50% of its supervisors,
70% of its intermediate level technicians and 50% of its vocational
personnel were apt to leave their jobs for better opportunities
outside the natior before they completed three years of service.
. The associated lead time for developing the labor force and managers
therefore is extended and development is delayed once again. More-
over, the agencies and corporations do not develop sufficiently .
experienced senior technical managers. This results in a continued
need for junior technical people and the disciplines of economics
and finance are de~emphasized. As a result, general economic '
analysis and planning is weak in many Sudanese organizations.

International market shifts and coincident government policies
have worked against the best chances for agriculture to become a
major positive influence in the face of the above problems. During
the 1970's when the price of cereal grains rose substantially, the-
Sudanese retired cotton fields and planted wheat instead. But
poor wheat crops ensued, while cotton failed to contribute all that
it might have done to generate export earnings and stimulate
.economic development.
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‘Projections for the Sudanese economy must reflect the serious
v basic problems and at the same time recognize the potential the
"nation has as the Arab World primary food producer and a likely oil
exporter. Significant petroleum production would provide fuel,
foreign exchange through export, fertilizers for agriculture and a
host of complementary support industries. The lead times assoclated
with a favorable balance of payment based on an o0il and agricultural
_exports scenario are considerable. More immediate remedial assist-
ance in the management and planning of present resources is the best
first step to enable Sudan to realize its full potential as a fuel -
producer and a leading food source in the region. :

C. Energy Sector

1. Energy Supply and Demand

: Tl Sudan consumes nearly 7.0 million tons of oil'equivalent in
 energy every year. Of that total, 857 is generated from wood,

- charcoal and biomass. Hydropower is responsible for an additional
1%. Refined petroleum provides the remaining 14% of the nation's
energy consumption. Unfunlfilled energy demands exist throughout
the Sudanese economy. Estiuntes of an unmet demand for oill run as
high as one million tons or rouyhly double the amount row consumed in
a calendar year. Potential demand for other energy smrces is
extremely difficult to estimate. Details on energy use are in
Figure II.1.

Each of the constituent energy areas has large problems.:
To a significant degree the individual troubles of the electricity,
petroleum and fuelwood sectors are interrelated. Four common
factors include the lack of foreign cxchange, the deteriorating
capital sctock, higher prices for oil imports, and domestic energy
price controls that do not fully ceflect their true costs.

2. Fuelwood

Fuelwood is the largest energy resource in the country, but it

- is being depleted at a very rapid pace. Overcutting and under-
managment of the forests threaten theilr survival. Fuelwood shortages
approach critical levels and the transpcrtation cost associated with
bringing the wood to the market centers has forced the price of the
fuel up. Managerment of the forests now is in the hands of provincial
governments, As part of the general governmental reorganization,
provinces are receilving control of those revenue resources which are
located within their region. Wood is one such revenue earner.
Because the provinces must finance their government operations, they
sell wocd for revenue. There is uno effort to conserve the resources
and avoid overcutting as the short-term gains of _he sale of wood
prove to be an attractive option to local governments.

A



Figure II.'1
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Government
Services

Construc~ = T <=
tion, 0il e e
exploration

PEWC 64
Electricity ’
generation

o2 20

Total 64 52070 6 65 2209 1647 ,.9937100.07-3;547, 1,850 77 55054 6,959  100.0

Notes: _ ' 7
41.8 x 10°  Joules = 1 tontdilleduivéiénf7i{*

* indicates less:than 500 toms
Totals may not add due to rounddng @ .~ o
Households use of Biomass includes 9 00 tons vegetable oil for lighting ".:

Source: NEA Energy Policy & Planning Project data (July, 1982) -
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) Fuelwood constitutes 51% of Sudan's energy consumption.

Nearly all is burned in households. Wood charcoal represents

277% of local energy consumption with households again consuming

95% of it. Supplies of fuelwood for charcoal are acutely short

in the Khartoum area. Most of the fuelwood 1s from the provinces

and shipped to Khartoum. Since 1970 and the use of mechanized

wood harvesting, the forests have receded 150 miles while!.the.cost” per mile of
shipping wood to Khartoum has doubled. Deforestation has serious

widespread environmental and ecological impacts.

3. Petroleum

' The petroleum sector has experienced serious supply and dis-
tribution problems. Foreign exchange shortages are the root cause
. but not the only reason for these problems. The General Petroleum
‘Corporation (GPC) pipeline, for example, did not conform to original
*.design specifications, and has been inefficient. 0il distribution
. equipment is aging. The railroad is narrow gauge and frail and
" cannot carry large tank cars. Rail tank cars, furthermore, are
- often out of service. Presently, jet fuel, some kerosene and gaso-
line is moved by rail. At the Port Sudan refinery, the unloading
- of tankers is by slow methods. The most pressing problem, however,
is the erratic variability of tanker arrivals due to foreign exchange
shortages, communications and scheduling difficulties. Tankers can
be days late, causing shutdowns of the Port Sudan refinery and
exhaustion of the nation's limited oil products inventory.

Within the petroleum sector, controlled petroleum prices and
government rationing policies combine to provide a distribution
process that works best in Port Sudan and Khartoum where two-thirds
of the fuel is used. In western regions of the country, the price
of gasoll has been about $10 per gallon or 10 times the official price.
The Sudanese economy consumed roughly 1.0 million tons of crude oil
and products in 1981. Approximately 557 of that amount is gasoil.
Motor gasoline of 78 octane accounts for about 20% and furnace oil
makes up 15% of the petroleum product barrel. LPG and kerosene
account fcr the remainder. The transiort sector consumed 57% of
all oil inputs in 1980 (571,000 tons) and the industrial sector 15%
(152,000 tons). These two sectors warrant consideration as primary
targets for energy management initiatives and efforts to improve
petroleum end-use efficiency, including a review of official prices
and pricing strategy, and the role of private sector enterprise.

The supply of petroleum is frequently interrupted because of
limited foreign exchange, pipeline or rail problems, or because of
a tanker arriving late in Port Sudan. In the first six months of
- 1982, over 80% of pipeline downtime was attributable to a lack of
product which was the direct result of refinery shutdowns when no

crude oil was available. The national petroleum company, which
..operates the pipeline facilities and the refinery, attempts to
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maintain a minimal seven day supply cushion. Interruptions beyond this
length cause significant dislocations and shutdowns. Throughout the country
there 1s a storage capacity of barely 500,000 barrels or 17 days worth of
supplies. Since stocks are seldom held very long, some of this capacity

i1s unused..

As detailed in Attachment C, there are encouraging prospects for eventual
oil production in the Sudan. A very active oil exploration and development
program has been underway for most of the past decade, and has already resulted
in several commercial finds being reported. Further work in these discoveries
is needed, and the construction of pipelines and other facilities will be
costly and slow, but already there are. good prospects for substantially relievin
the impact of o1l imports on Sudan's trade deficit within a few years.

4., Electricity

An important constituent of the energy sector is electricity generated from
fossil-fuel-fired and hydropowered units. During the period from 1974 to 1980, t
demand for electricity doubled. The lack of foreign exchange and the brain drain
been particularly harmful to this sector. Power demand continues to increase at
rates which outpace new generating capacity. A pivotal year for the electricity
sector will be 1983. At that time, some new capacity is expected to be ingplace
and operable shortly thereafter. The new generating units will provide an
efficient addition to the existing system, thereby easing the present burden.

The largest users of electricity are households (38%) and heavy industry
(35%) . These are followed by agriculture, government and services (e.g.
street lights, water pumping). The largest generating capacity is within the
Blue Nile Grid (BNG) which developed 811.5 Gwh in 1980. Among the industries
using electricity, the largest consumer is the textiles group (337%) and sugar
manufacture (24%7). The oil and soap industries consume 13% and the cement
industry is a major user of electricity generation purchased by industry. To
create thie electricity the NEC burns 79,000 tons or 6% of all petroleum consumed
in Sudan annually.

Electric power is used principally in the Khartoum and Blue Nile areas.
The BNG is prone to brown-outs, black-outs, and general load management problems
which interrupt electric service daily. The NEC (National Electric Corporation)
is responsible for electric power. Withir this organization, several problems
exist. The original plant and equipment is in serious disrepair because of a
lack of spare parts.
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* Moreover, it is aging and needs substantial overhaul. In addition,
‘the organizational structure at NEC is not strong. One outcome is
th2t the collection of bills is extremely spotty, and the tariffs for
residential electricity understate the true cost of this service.
Maintenance and repair scheduling is another area where NEC lack of
organization is apparent, in part due to the brain drain -abroad.

5. Conclusions

g The energy sector problems of the Sudan are multiple but in time
- can be managed., The present energy mix is not sustainable indefinite-

{~‘ly. Estimates are that fuelwood will begin to be in increasingly

short supply by the end of 1986. Continued increases in oil bills
and the frequent breakdown of worn electric generation equipment are
two other large handicaps. The situation is quite serious today but
there is a great deal which could be done to ease these problems.

An improved ability to manage existing energy resources including
electricity will go a long way to reduce the energy supply crisis.
Moreover, a sustained training effort to instill planning capabilities
will provide needed long-term management skills., Planning and
management abilities will enable the Sudan to adopt an optimal energy
mix strategy to preserve indigenous resources and lower fuel costs,
thereby improving the nation's economic health in the short and medium
term.

Long range planning must allow for the eventual development of a
Sudanese petroleum producing industry. Technical assistance and
training under a management and training program will allow the Sudanese
' GPC and NEA to develop policy toward and working relationships with the
- private sector. This offers the best opportunity to develop petroleum
resources rationally to the mutual benefit of private oil companies and
. the Sudanese nation.,

‘-_D. AID Energy Sector Strategy

AID gives a high priority to energy because of its direct and
. immediate beneficial impact on the economy of the Sudan and the quality
of life of the people. ATD seeks to complement the roles of other

. donors including the IBRD and other developed countries. The Commodity

Import Program (CIP) gives AID the capacity for quick response to
critical short-term needs for equipment, spare parts and other
commodities.,

USAID is positioned for institution building by its capability
for close monitoring and day~to-day dialogue between recipient, institu-
tions, technical advisors and donor representatives to adapt the -

_ projects to constantly evolving needs.

o The principal goals of USAID involvement in the energy sector
“n;of the Sudan are to help the Sudan to:.

1§
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St 1. Relieve immediate energy constraints by improving efficiency
*Qand reliability of the electric power system. -

o - The gap between electric generating capacity and the demand

' for electricity cannot be completely closed during the next few years,
fbut it can be reduced. Improving reliability of available electricity |
" and reducing demand through improved load management and industrial and
commercial sector energy conservation are the only possibilities for
-significant positive short-term impact on the agro-industrial sector
and the general public. In addition to getting the most out of the
existing system during this period, the enhanced reliability and demand
management program is critical for the efficient delivery and use of .
- additional power supplies when they become available later in this
decade.

To improve the efficiency and reliability of the system over
the short -term, USAID will meld CIP financed spare parts, replacement
equipment, and other essential commodities with technical assistance for
equipment maintenance, load management, energy efficiency, and other
means to improve system efficiency. USAID assistance for analytical
studies and policy formulation will support the effort to improve
performance of fthe BNG. Improvements in efficizncy of use by larger
industrial and commercial concerns will reduce the demand on the now
overtaxed system, reduce electricity production costs, and also reduce
demand for new generating capacity in the future. In addition to
making end-users aware of the specific options by which they can cut
their energy requirements, USAID assistance will provide the necessary
training cf Sudanese technicians, and mechanisms for making available
the required equipment and credit. USAID will also provide technical
assistance for thea current reorganization and management reform of the
NEC as an important means toward effective and efficient use of the
existing facilities.

2. Plan and prepare for most efficient use of its energy
resources.

Achieving this goal will require a coordinated and integrated
approach to the development of conventional and renewable energy by both
the GOS and the donor community. Central to this effort will be USAID
assistance to the NEA to strengthen its capacity for planning and policy
formulation. This will follow through on the effort already begun with
ST/EY support in increasing an indigenous capability for dealing with
longer term national energy policy issues such as energy pricing,
regulatory policy, supply and demand analysis, the implications of the
Sudan becoming a petroleum exporter, biomass utilization, preservation
of the environment, and development of alternative renewable energy
resources.,

Improved planning will also anticipate the long-term needs of
the energy sector so that responses can be made in a timely fashion and
long lead time options, such as water power, will not be foreclosed by
delay. Improved policy analysis will develop the information and _
augmentation to promote a longer term, comprehensive energy efficiency
- program directed at the general public as well as the industrial and

19
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commercial users. Already the Energy Policy and Planning Project
has suggested areas where improved energy use efficiency can

achieve significant couservation of petroleum as well as electricity.
With more than half of national petroleum consumption in the form

of motor fuels, this becomes a prime target for price and regulatory
incentives to encourage more fuel-efficient practices, particularly
in the industrial and commercial sectors.

In the renewable energy sector, USAID will support policy
formulation and project implementation to increase the supply of
fuelwood as well as to adopt and disseminate appropriate technologies
which better use wood and substitute energy resources (e.g. other
biomass, solar and wind power). USAID will encourage optimal use -
of the private sector to develop and disseminate renewable energy
technologies.

W
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ITII. = Proféct Description

A.  Goal and Purpose

The Energy Planning and Management Project (EPM) is designed to ease energy-
related constraints to economic recovery while contributing towards the long~term
goal of meeting Sudanese energy requirements for domestic, agricultural and industrial:
uses in wvays that are economical, efficient and environmentally sound. In order to
achieve this goal the Project will:

a. increase the short-term reliability of the Blue Nile electric power grid
and improve the managerial and financial capability of the National Electricity
Corporation (NEC) to generate, transmit and distribute power, and b) improve the
capability of the National Energy administration (NEA) to plan programs and implement
strategies for the most efficient use of Sudan's energy resources.

To achieve these two purposes, the EPM project will concentrate upon
strengthening three institutions within the Ministry of Energy and Mining which
are charged with the primary responsibilities for energy management and planning
in the public sector: The NEA and the NEC menticvned above and the General Petroleum
Corporation (GPC). The NEC segment of the EPM project will concentrate upon the
operational problems of this public corporation. The NEA segment will address the
planning and policy issues of energy management in the NEA, and the planning and
policy implications of GPC activities.

Selected use of short-term and long-term technical assistance will be
coupled with a mixture of in-country and overseas training programs, and an appropriate
range of commodity and local currency supports in order to conduct the EPM. The financial
plan for the EPM calls for the USAID inputs of $ 6,000,000 excluding 10% contingency
and project evaluation over five years, with approximately 48.4% of U.S. dollar budgets
for NEC, 45.2% for MEM/NEA and 6.4% for GPC. GOS inputs will tctal $ 5,068,000 -
over five years, with approximately 40.7% of funds budgeted for NWEC, 45.1% for
MEM/NEA, 14.27% for GPC. The GOS contribution includes both financing from its recurrent
budget and from CIP local currency generation.

In terms of functional support, technical assistance will account for
82.8% of the overall U.S. dollar spending effort excluding 10% contingency and
project evaluation. Training will account for 10.8% and commodities 6.4% of the
foreign exchange budget.

B. End of Project Status

At the conclusion of this five-year project (i.e. during 1987), the energy
planning and management capabilities of the GOS will have been improved such that:

1. NEC will provide more reliable electricity service, through the regional-
ized system of electricity boards and by the combined effects of:

a. improved organization and management structure within NEC.
b. orderly maintenance and repair schedules.
c. effective use of spare parts provided by the CIP.

, d. improved cash flow by accelerating the collection of‘accounfs
payable.

2, . NEA will be capable of planning and advising on the implementation of
energy supply and demand policies that are of optimal benefit to the Sudan.

3. GPC will have reviewed the planning techniques and appropriate policies
to import, process and distribute petroleum products in an orderly fashion. At the
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same time, GPC will be capable of respouding to changing circumstances in the _
exploration, production, refining and marketing of domestic crude oil resources.
This latter capability will be extremely important as the GOS builds a second
oil refinery and moves towards becoming a potentially significant oil producer
and exporter.

4. Public corporations, government institutions and larger private
companies which are substantial energy users will be using their energy supplies

more efficiently in the production of goods and services.

5. Commercial and financial arrangements for distribution, servigingfandA .
financing of cost-effective and energy-efficient equipment will have been strengthen—

) CQVZ' OutEutB
1. National Energy Administration

The EPM project will assist the NEA to become established as a respected
central sources of useful energy data and policy alternatives. At the conclusion
of the project, the NEA will have completed a series of analyses and plans that will
benefit overall national energy management and planning in the Sudan. Trained
NEA professionals will be available towork with NEC, GPC and other GOS departments
to coordinate and monitor interdisciplinary energy projects that will add to the
efficient use, appropriate pricing and effective management of Sudanese energy supplies.
Detailed outputs of anticipated NEC activities are summarized below.

1. Adoption of an orderly transition to new organization structure.

NEA professionals have been operating as a task force in conjunction
with the Energy Policy and Planning Project but have not yet been assigned permanent,
structured jobs. Assignment of NEA staff professionals into working departments will
be completed during the first yezr of the project. Written job descriptions will
be prepared and issued. Individual job performance and overall organizational
effectiveness will be reviewed annually.

2. National energy supply and demand planning and evaluation functions
consolidated at NEA.

MEM will centralize national energy planning activities at NEA and
. assign multi-fuel supply policy studies to NEA, In addition, NEA will be formally
charged with the responsibility to evaluate tl.e overall energy consumption of the
Sudanese economy by fuel type.

3. Energy analyses and policy option papers prepared.

NEA will prepare and disseminate energy studies on key topics of
national concern, gather reactions from interested GOS and private-sector entities
and frame national policy options for decislon and implementation by MEM. Ten such
studies will be completed during the project life. Among the topics to be considered
as candidate subjects are:

1. efficiency of petroleum consumption in the transportation sector.

o b. cost-benefit analysis of reforestation and substitution of oil
for fuelwood in the Roseires Dam watershed.

c. economics of regional controls on fuelwood -~ cutting and
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deﬁores;ation.i_

d.. consumption patterns of electricity and oil in export-oriented
industries, with policy recommendations to improve energy use efficiency. . ’

- e. - timing and impact on regional energy supplies of Power III;
Power IV and Power V electricity - generating projects under alternative scenarios.

4, Detailed energy plans completed and reviewed annually.

NEA will compile an annual plan of national priorities and actions
to address the orderly use of available renewable and conventional fuel resources,
including anticipated electricity output and anticipated oil availability as well as
projected fuelwood and charcoal use. This plan will include specific recommendations
on MEM and GOS actions to promote the use of available fuels in end uses that contribute
most to the well being of the nation.

5. Recommended policies and plans implemented.

In response to directivesfrom the MEM, the NEA will work independently
and in cooperation with GPC, NEC and other GOS entities to carry out the policy actions
determined from NEA recommendations.

6. Capacity for computer-assisted data processing and analysis expanded.

Five members of the NEA staff will be trained during the first two years
of the project life in the use of microcomputers to speed project analysis and to store
key data for prompt retrieval. The desk-top computer already in place at NEA will be
supplemented by state-of-the-art equipment to permit customizing of software packages
and semigraphics printing.

7. Plan for regional energy allocation developed.

NEA will prepare a region-by-region plan for the distribution of
petroleum and the gneration of electricity in accordance with regional economic require-
ments. Data will be gathered by NEA through field trips and consultation with regional
governments, GPC and NEC. One outcome of this plan will be an assessment of likely
regional fuelwood and charcoal requirements. The plan will reflect several alternative
scenarioa of fuel availability and economic activity.

8. Energy pricing and regulations in accordance with national development
priorities implemented.

A detailed economic analysis of energy pricing for oil products, electric-
ity, fuelwood and charcoal will be completed in the first two years of the project.
Then, NEA will conduct biaunual reviews of national energy pricing and regulatory-
practices 1in order to advise MEM on the relative effect that these factors are having
upon national development. The assessment will cover such issues as electricity
tarif{s, gasoline and diesel price levels and controls, significance of black markets
on oil products, and their impact upon individual regions of the Sudan.

9. Fuelwood and traditional energy subsector policy estabiished and initial
action taken.

NEA will consult with the Ministry of Agriculture and other relevant

- GOS agencies in order to prepare a national plan for the orderly monitoring of
fuelwood harvesting and charcoal production. Implementation of this plan will provide
NEA with the necessary data to propose a national policy on the use and replenishment
of fuelwood and other renewable energy resources, reflecting regional government
capabilities and requirements. The NEA will take appropriate actions to track the
outcome of these policy directives.
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10 Expanded use of energy-efficient equipment promoted.

The performance and cost effectiveness of various energy-using
equipment will be analysed to determine their appropriateness for the Sudan.
Equipment surveys will be performed at Sullanese large energy-users to determine
equipment needs to improve energy utilization and energy efficiency. Strategies
for improved distribution, financing and serving of energy-saving equipment will
be developed and steps taken to implement these strategies.

11. Energy information needs prioritized and strategies implemented.

An energy information network will be established. The NEA will
gather general energy publications, local energy data and analyses for its energy
library. Surveys of existing mechanisms for transferring information in the Sudan
will be performed. Priority information needs of government, industry, professional
societies, large energy-users, schools and training institutions will be identified.
Then, an energy information reference system will be made available to the appropriate
entities in the energy sector.

12, Case studies of successful energy-efficiency operating experiences
prepared and findings documented.

Where appropriate, case studies will be prepared primarily for
presentation to professional societies and corporation in the trade publications.
Abstracts will also be prepared for use by the media.

2, National Electricity Corporation

Project support to the NEC will center on the goal of increasing
the short-term reliability of the Blue Nile electric power grid, and improving
the managerial capability of the NEC to deal with the commercial issues raised by
the decentralization. Specifically, the EPM project will provide a team of long-term
technical advisors and training to assist this public corporation in improving its
financial controls, budgeting, planning, load management efficiency and administration
of inventories and stores. As detailed in the following outputs, the EPM project
will contribute towards establishing the newly-created NEC as an effectively-run
business.

1. New NEC organizational structure and management procedures developed
and implemented.

Until recently one government agency (PEWC) was responsible for both
electric power and water. Now the NEC is a separate organization for electricity.
The Irish Electricity Supply Board (ESB) will develop a new organizatiornal structure
and related management procedures for NEC. Implementation of this new organizational
structure and related management procedures will be carried out under this project.
In addition to the general implementation of new management systems and controls,
additional assistance will be provided in certain financial, planning and technical

areas.
2. Maintenance procedures reviewed and, where necessary, new procedures
ol develpoped and implemented.

Proper maintenance of equipment has been a continuing problem for NEC.
While many problems are due to shortages of parts, it is possible that maintenance can
be improved through the development and implementation of new maintenance procedures.
Doing so could enable NEC to make better use of its existing facilities and enhance
the benefits to be gained from additional generating facilities now being built or
planned.
24



95; Purchasing and stores procedures reviewed and, where neéessafy,
‘ new procedures developed and implemented.

For a maintenance program to operate effectively, the purchasing
and stores systems must also function effectively. Purchasing and stores systems
help support utility operations. Therefore current purchasing and stores operations
will be reviewed and, where necessary, modified. Also included in this effort will
be a review of technical specifications to .assure they are up to date.

4. Planning and budgeting procedures and techniques reviewed and, where
necessary, new procedures and techniques developed and implemented.

The electric utility industry is capital intensive and long lead times
are associated with many capital items. Therefore good planning is required for successft
operation of an electric utility. For planning to be successful, it must have
management's support. Budgeting, on the other hand, is the link between planning and
financial controls. Budgets are detailed financial descriptions of plans against
which actual performance can be measured.

Planning and budgeting procedures and techniques will be reviewed,
and, where necessary enhanced. A good working relationship will be established between
NEC planning and the NEC management. NEC planning links will also be established
between NEC and NEA, on such matters as support to regional governments regarding
electricity generation and distribution.

5. Financial control system and billing procedures reviewed and, where
necessary, new procedures developed and implemented.

Financial controls are required to assure that expenditures do not
exceed budget levels and that collections of revenues meet projected goals.
Pilling procedures must be capable of providing the NEC with a smooth flow of revenues
in a timely manner. The current financial control systems and billing procedures
will be reviewed and, where necessary, modified, in order that the NEC can be run on
good business principles.

6. Energy efficiency and load management programs reviewed and, where
necessary, new programs developed and implemented.

One important way for NEC to balance electricity supply and demand is
to improve the efficiency of electricity use. Working in conjunction with the private
sector, programs will be developed to provide more output per unit input of electricity.
Included in this effort will be power factor corrections. It is also necessary to plan
for those times when supplies are not adequate to meet demands, even after the installa-
tion of new equipment and the introduction of improved planning and management techniques.
Therefore, load management and load shedding plans will be reviewed and, where necessary,
new | lans developed and implemented.

7. Electricity tariffs of NEC and regional electric systems reviewed for
economic and social impact.

The rates charged by NEC and the electricity systems operated by the
regional governments are supposed to reflect true costs. This charges also will have
social impacts. As part of this project, the economic and social consequences of
electricity tariffs will be assessed. This output will be made available to the NEA
for national energy planning purposes.

3. General Petroleum Corporation

The GPC has considerable autonomy as a public corporation, with specific
responsibilities for the procurement and importation of crude oil and petroleum products,
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refining and shipping of fuels from Port Sudan to Kbartoum, commercial relations with
the four oil marﬁeting companies, and monitoring of the exploration and development
drilling activities of private o0il companies. Sharply high oil prices in recent
years have raised the value of energy inputs handed by GPC, to more than $ 400
million per year, and have made it very important that GPC management and planning
functions be executed in an orderly and cost-effective manner. These needs are
addressed by the EPM project and specifications of this project are discussed

in the following outputs.

1. Flexible oil products allocation system designed.

In order to be better able to make tactical decisions on the
allocation of refined petroleum products, GPC will design and create a systematic
model of the Sudanese o0il terminal and distribution system. This tool will have
the capability of providing timely information on the consequences to the oil
distribution system at large of allocation decisions. The model will be able
to deal with individual products and individual regions of the country. It will
include lead and lag times for the movement of oil products by various transportation
means.

2. Improved distribution scheduling system designed.

GPC will review procedures for procurement and importation of crude
0il and refined products, and eventual distribution of refined oil products. The
purpose of the reivew will be to identify opportunities to increase overall system
reliability in scheduling products shipments. Based upon this review, actions will
be taken, as warranted, to achieve the more orderly distribution of available oil
products, and to advise end-users in advance of unavoidable shortfalls in deliveries.
In particular, the review will examine how the skills of the private sector oil
distribution companies may be used more fully to achieve smoother allocation
mechanisms.

3. Reduction in crude oil and refined products purchase costg,

During the course of the EPM project, GPC will increase its awareness
of international crude oil and refined products market conditions and be capable of
using this improved market intelligence to achieve lower procurement costs for oil
imports. GPC ability to so this must rest on a timely availability of foreign exchange.
Asguming funds are available, GPC should be able to affect the equivalent of a 20 cent
per bbl reduction in supply costs through a combination of lower oll prices, reduced
demurrage and freight costs and extended credit terms.

4. Improved financial and management systems.

As a consequence of the EPM project, GPC management will have more
time for strategic corporate planning and decisions will be based upon more rigorous
analytical procedures. These improvements will be reflected in the overall financial
performance of the GPC. Amongst these improvements may be a faster response time
from the Bank of Sudan in financing decisions affecting the purchase of imported
crude oil and refined products.

D. Project Inputs

1. Summary of Inputs

Inputs for the EPM project including a 10% contingency and funds for project
evaluation, will total $ 12,244,800 and will be provided by AID and the GOS.
Government contributions come from both its recurrent budget and the CIP generated
local currency fund. Inputs are summarized by source in the following charts where
currency has been converted to U.S. dollar equivalents at the official exchange rate
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of ﬁS'dLQOVeqnals'S 1.00.  The following analytical tables exclude the’ 10% contingency
and the cost of the EPM project evaluation. e
. $000

GOS contribution

 Foreign ~ CIP | Regular ‘
. Exchange " Funds Budget Total

Technical Assistance $4,916.3  1,606.3 2,418  8,940.6
Training 6476 304.8 - 1,042.4
Local Consulting and. Studies’: ;;;;;,Jﬂf 420 o 7{}; flfx420
Commodities TaBsT 229 2'i“;';[:; ?: 618

2, 650 3 72,418 11 021

Total

 ‘These' sums; amount to. the- following percentages of 'fhe» ﬂto_tél’ project:

'3, 2
. . ___GOS contribution
-Foreign CIP Regular L
" Exchange = Funds Budget ‘Total

Technieal‘Assistance f ?7“4539,? 14.5 21.9 'j}f8l§3‘
Training - f};‘§g8 '3 5 - "ﬁiQ;B
Local Consulting and Studies t,';ﬁ;f.‘ 3. 8 ; o i
Commodities “~v53;5gr 2 lf3ﬁe7id

| '_Gronpeqdaeeoreing?toFlnstitntion within the MEM, the overall budgets are.
$000

S GOS contribution
" Foreign ~  CIP Regular
.‘Exchange Funds Budget Total

NEC ©2,910.8 1,284.9 781 4,976.7
NEA/MEM 12,660 1,170.3 1,116 - 4,946.3
GPC . 38L.9 195.1 521 ~+1,098

Total "ﬂ‘ . 5,952.7  2,650,3 2,418 . 11,021

.ttt} 1 ! ==l====== TR o | maasnasz
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By agency, the proportionate spending is budgetted to bé?
%
SR ,_;YGOS'Contribution
Foreign = CIF =  Regular
ixchange ;_fFunds - .Budget

NEG '
NEA/ME
GPC' "

o LT

Totaiﬁ?

‘Bv ‘type of activity thé:budgetiis

Technical Assistance’

Training

Local Consulting.

Commodities

Total:

Jetails on these inputs are présenféd.iﬁ‘ﬁhé;faiiéﬁiﬁé;éhbééétiénsfffg1”

"ﬁ2.j ‘ Technical Assistance

s The NEA/MEM technical assistance team will be led by a Chief of Party who will
divide his time between the MEM, where he will be a senior policy advisor, and the NEA,
where he will provide energy policy and planning aid. The NEC Chief of Party will be
resident at the NEC and will concentrate his efforts on operational matters. Job
descriptions, scope of work & 4 minimum qualifications of all long~term technical
advisors are detailed in Appendix B (Job Descriptions). Selected short-term technical
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agsistance will also be provided to the NEA, NEC and GPC in areas of specific needs.

a. National Electricity Corporation

Long-term technical assistance will be previded by a team of four specialists,
whose terms of residency and areas of operational concentration will be:

Person-months %
NEC Chief of Party 48
Maintenance, purchasing and stores 18
Financial controls, budgets, planning 24
Energy efficiency, load management ' 12fﬁ

Total

Short-term technical assistance-totheiNEC‘will involve theése special areas
of emphasis: T oS e ‘ :

‘erson-months ~ __ %
Interim Advisor to NEC Director o 10 - ,3525]
Manpower and staffing levels : 6

Systems analyst, operations research - - ,fIOjf?
Computer applications and programming | .8

Financial analysis, cash flow management

Total - : " 40 s 100

=immms C mmmsmom

The NEC also will receive short—term technical assistance from Bechtel in
the procurement and installation of CIP-funded purchases to rehabilitate the BNG. -

b. National Energy Administration/MEM

Long-term technical assistance will take. the form of a three-member team
of advisors, with these terms of residency and areas of specialization'

L Person-months . %
NEA/MEM Chief of Party e a8 50
Energy planning and economics FATEMEN PR 30 oL
Supply logistics, pricing and allocations “’, o 18 : | %};9
Total 9%6 100

Short-term techunical assistance to the NEA and MEM will concentrate upon
these aspects of energy planning and management.
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Manpower and staffing levéls

Energy efficiency end-use |

Supply and demand analysis

Computer applications and programming
National energy policy and administration

Forestry and renewable energy sources 58: :25
Distribution and marketing of fuels i37: 9
Total ' : 11'f7“;“ T3 | 10b

. The NEA/MEM will also receive short-term technical assisiance through
an extension of the ISTI/EDI Energy Policy and Planning Project contract.

Ce General Petroleum Corporation

R No long-term technical assistance on operational issues is budgeted
for the GPC. Selected planning and policy evaluation issues, such as supply
planning and allocations pulicy, will be addressed in consultation with the GPC

by the NEA/MEM long-term technical advisors.

Short-term technical assistance to - the GPC will include:

Agreements and licensing for exploration and production e

, - Person-months 4. -
Mhnho&ef and staffing levels 2 - ﬁ7'y9€
Exploration and production economice ‘6 . ,ffg7%

Storage, distribution, logistics

Total j}1907ﬁ2;1 

3. Training

The training component of the EPM project will use Sudanese training facilitte;
and instructors, whenever appropriate. Cerv:ain training courses and inspection visit:
will take place in the U.S. or third countries. For the most part, the training will
be non-degree short courses although some long-term graduate degree training is
planned for che U.S. Please refer to Annex F 5o a discussion of local training
alternatives that could assist in loweringz the net immigration of skilled Sudanese

workers.

The training component of the EPM project anticipates that NEC training will
be directed at operations and tactical problem-solving. The NEA and GPC training,
on the other hand, will address longer-term strategic aspects of energy planning
and management. A close coordination between NEA and GPC will be necessary in'the
selection of appropriate issues and course attendees.
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The”training budgets may be sumﬁari;ed)ag»fbllows:

$00( |

» 'Eoreign ‘ - CIP
- _Exchange ‘Funds . Total
NEC ©-229,5  128.5  358.0
NEA/GPC © 418,1 ' 266.3  684.4
Total - 647.6 394.8 1,042.4

The absence of a GOS contribution from regular budget funds reflects the fact
that the GOS personnel time has been assigned to the tehnical assistance component of
the budget analysis. This decision recognizes the much more substantial role that
technical assistance will play in the EPM project.

The training activities, as classified by location and duration, are as follows.
Short-term courses will typically be for one or cwo weeks in the Sudan, involving
a team of U.S. and Sudanese instructors. The short-term third-country and U.S. -
training will include a series of inspection tours. Long-term training is defined -
as being of 12 months or longer. :

Location 7 Iype. S € N 2

Sudan }hbffﬁgérm :395’1; 373.8:

U.S. . hort-term 126:8

U.S. .ong-term :” 2.4

Subtotal, U.S g 178.37  16.0°
Third-country ihbrt-te:m  f;;73;3w ﬁ}3;Q,

Total . jhort-term  596.2  394.8.

Total o ong-term . - 51,4 :‘;quélw ,
Total, All Trainin S tes7.6 3948 1,042.4
4. Commodities

' Commodities are not a major portion of the EPM project, totalling $ 618,000 in
foreign exchange and CIP funds. Of this, 50% is for NEC, 42% for NEA and 9% for GPC.

The principal purchases will be seven vehicles for long-term technical advisors (4 NEC,

3 NEA), with adequate provision for maintenance and fuels, audio-visual equipment and .
related training materials, and microcomputers with associated peripheral equipment and
software packages. An analysis of the commodities budget follows, incorporating shipping
and contingency allowances.
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000

A"”f;CI?;j - Total
NEC Y o ;o T Tt '
Four vehicles @ $15;OQQféhiéfiné§? ‘j90
Spare parts, POL  ,“f‘l 150.6
Audio-visual; training ~¥2§}4
Microcomputers,‘recordp,régentipn; 40
Total NEC 307
NEA/MEM L
Three vehicles @ § 15 000+shipping ‘; . 68
Spare parts, POL ‘ A5 o113
Audio-visual; training j525:f L= ff“25
Microcomputers .50 i;'fjif .50
Total NEA/MEM 159 98,6 - 257.6
Audio-visual; trainingn' ﬁn25:; 225
Microcomputers - [ ;328E£ 28
Total GBC = ° 534 7 , . 53.4
Total, Commodities i 388 e 12292, 618
E. - . Key Assumptions to Project Success

. In design of the EPM, several assumptions have been made rEgarding the
. {nstitutions to be assisted by this project, and the economic and compercial environment
iof the period during which the project will be implemented.

* The assumptions are believed to be pragmatic and reflective of established trends
in the economy of the Sudan, the approach of GOS, USAID and AID/W to the issues addressed
. by this project, and the number of capital projects already underway in tle Sudan.

‘ It is assumed that GOS will continue to support the NEA as an institution for
-energy policy and planning activities, and that this agency along with the GPC and NEC
will have the necessary authority and funding to implement their plans and programs

in a timely fashion.

Extraordinary changes in the international price of crude oil and refined products
~ (e.g. more than twice the world's average inflation rate) are not expected to occur

during the years of the EPM project. Furthermore, it is anticipated that the remedial
repairs to the BNG and execution of Power III projects will proceed close to schedule,
e.g. within 207 of planned time tables.

Furthermore, it is assumed that the overall balance of payments situation in
the Sudan will not worsen, and sufficient foreign exchange will be available for the
purchase of sufficient if not optimal quantities of petroleum. Insofar as NEC reverues
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are concerned it is assumed that the GOS will allow NEC to ‘generate’ and ‘retain sufficient.
funds to sustain operations.

The continuity of AID funding throughout the life of the EPM project is assumed,
and lastly it is assumed that the professional staff of NEA, NEC and GPC who receive
training and other EPM benefits will remain at their posts and not emigrate at a
greater rate than in the past.

F. Relation of Project to AID and Other Donor Activities

In addition to the EPM project, USAID is providing $100 million in CIP which will
consist, in part, of $20 million for the rehabilitation of the BNG and increased reliabilit
of NEC operations. These CIP funds will directly address the NEC's need to improve the BNG
and are complementary to the efforts of this project to improve NEC planning and
management. The $ 20 million is being committed in 1982 with the expectation that major
components purchased by these funds will arrive during 1983 aud be fully operational
before the end of 1983.

A second USAID project, the Energy Policy and Planning Project, has provided NEA
with initial data collection and analytical capabilities. This work will be extended
under the EPM project, .

USAID is also funding a renewable energy project, Rural Renewable Energy (650-0041),
which will interface with the EPM project in the areas of enargy planning for renewable
energy sources such as fuelwood and hydropower. The Rural Renewable Energy Project
focuses on new and improved renewable energy technologies but also will study the
potential for solar and wind energy. As a national policy body, the NEA will obtain
new skills in renewable energy data collection, management and planning under the EPM
project. These will be useful in developing new renewable energy policies in response
to AID Rural Renewable Energy Project. (No, 650-0041).

Other donor efforts include those of the World Bank, notably the electric power
generating projects, Power III and Power IV. The estimated cost of Power III is
$290 million and that of Power IV $485 milliion. In addition, the British ODA is
financing a new facility at the Burri power plant which will provide 40 MW of new electric
power. The Third and Fourth Projects (Power III and Power IV), financed by the World ”
Bank, will result in new generating capacity and new transmission circuits between the
Sennar junction and Kilo 10 substations. Details of these donor activities are in Annex
G.

Related to the Power III project is assistance from the Irish Electricity Supply
Board (ESB) in selzcted areas of applied training for electrical technicians at these
new power stations. The ESB has also provided management advice to NEA that is being
coordinated with the management and planning components of this project.

Finally, there are private sector activities that are providing some energy
planning and management skills. In particular, U.S. and European oil companies have
been conducting an active petroleum exploration and development program that is detailed
in Annéx C. As these efforts unfold, GPC exploration and production staff will receive
private sector U.S. and third country technical training of both a long-term and short-
term nature. The relative level of support by the EPM project to the GPC reflects this
private sector effort.
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IV. Project Analysis

" A. Financial Analysis and Budget

The Sudan Lnergy Planning and Management Project will provide
technical assistance ($8,941,000), training ($1,042,000), local
consulting and studies ($420,000) and commodities ($619,000) to
assist the operations and management of MEM/NEA ($4,994,000)

NEA ($4,926,000), and GPC ($1,098,000), Funds are also provided
for project evaluaticn ($64,000) and a 10 percent contingency
($1,195,000). The total project budget including the contingency '
is $12,195,000 of which AID is contributing $6,600,000 (54%).

In the budget design, U.S. dollar funds were inflated at 10% a
year and Sudanese pounds at 20% a year. Detailed project budgets -
appear in Annex O, while the summary budget follows. - ‘
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Sudan Energy Planning and Management Project

Technical Assistanc:
Long-term
NEC (102 pm)
MEM/NEA (96 pm)
Subtot.al

Short-term
NEC (30 pm)
MEM/NEA (32 pm)
GPC (22 pm)
Subtotal

Total T.A.
Training

Long-term

MEM/NEA

Short-term
NEC
MEM/NEA
Subtotal

Total Training

Local Consulting & Studies

NEC
MEM/NEA
GPC
Total

Commodities
NEC
MEM/NEA
GPC
Tatal Commodities

Project Evaluation

Total before contingency'f

Contingency 10%
Total EPM Project

Rounded Project Total

Short-term Technical Assistance includes funds for the contract

Summary

LOP Budget ($000)

GOS
Regular Grand -
USAID CIP Budget Total Total{
,_(Ex)v (L) (LC) o
1,574.8 3844  781.0 1,165.4  2,740.2
1,529.4 - 436.0 1,116.0 1,552.0  3,081.4
3,104,2 820.4 1,897.0 2,717.4  5,821.6
930,194 - 391.4°  1,321.5
'553.5 269.4 - 269.4 822.9
328.5 _ 125.1 _ 521.0 _ 646.1 974.6
1,812.1 785.9 ~ 521.0 1,306.9 3,119.0
4,916.3 1,606.3 2,418.0  4,024.3  8,940.6
sL4 20 - 2,0 534
S 229.5  128.5 - = 128.5 358.0
- 366.7  _ 264.3 - i _264.3 631.0
596.2 392,8 = T 392.8 989.0
- 647.6 ‘,394;8 - 1394.8  1,042.4
= 2500~  250.0  250.0
=0 . 100,00 . = . 100,0 ~ 100.0
= 007000 = 70,0 - 70.0
28200 T - - T420.0 T 4200
76. 130.6 - 130.6  307.0
388.8 229.2 T - T229.2 - 618.0
5,998.4 ~2,668.2 Z,418.0 5,086.2 11,084.6
__600.0 " 266.8  _ 242.0 508.8 _1,108.8
6,598.4 2,935.0 2,660.0 5,595.0 12,193.4
6,600.0 12,195.0

. services described in para ID of the Project Summary, p. 5.
*fPerson-month totals do not reflect these contracts.

5,559.0
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“IV. B, Technical Analysis

1. National Electricity Corporation -

V'é. Description and Institutional Analysis

The National Electricity Corporation officially came into
existence in June 1982, arising from a recrganization of the
Public Electricity and Water Corporation (FFWC) that divided
the electric utility from the water operation. The NEC ‘
continues to be a publicly owned electric utility, but its
responsibilities are limited to the interconnected Blue Nile ,
Grid (BNG) and Eastern Grid. The distribution of electricity
to several regions within the grid, and the generation, trans-
'mission and distribution within six Independent power areas not -
connected to the grid will be controlled and operated by
regional authorities.

NEC is still running all operations but now is beginning
to plan the transfer. However, there are a number of serious
questions and problems related to the devolution. For example,
the relationship between NEC and the new regilonal operations is
~ not clear, The services NEC must provide to the regions are
. not fully defined. The process of coordinated utility planning
~ 1s also uncertain. For the regions connected to the central
grid, the bulk power prices and policy are under study. The
procedures for operations of the regional utilities also have
to be planned, including selection of institutions to be the
local operating authority. And, new tariffs havse to be
established with the ultimate goal of utility financial self-
sufficiency.

These concerns are only a few of a series of problems that the
NEC and regional authorities must address in the next few years.
Not only NEC and the regional authorities, but also the GOS place
a high priority on the decentralization.

A second important institutional aspect of the recent
reorganization of the PEWC is the present requirement for new
operational and management: procedures at the NEC. The Irish
Electricity Supply Board (ESB) is presently preparing a new orga-
nizational structure upon which NEC will build. NEC expects
to revise nearly all of its operation procedures including
finance and collection of accounts receivable. New manuals of
orders and job responsibilities will be required. Substantial
changes will occur in NEC operations in the next two years.

Blue Nile Grid Operations

iy _About 80% of total national electricity demand is inlthevBNG}i
Electricity use in the BNG avea has doubled during the seven °
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. year: prior to . 1981 . The present distribution of energy con-
..¢ sumption (kilowatt hours) is estimated to be as follows:

Residential 40.5%
Industrial 39.5%
Agricultural 10.5%
"Other 9.57

100.0%

~ In recent years, more balanced demands on the BNG have allowed
‘consumption (Gwh) to grow faster than capacity (MW). There was :
a 10.4% annual growth in consumption and a 9.8% growth in capacity
between 1974 and 1981. The annual system load factor (actual
consumption divided by the amount of electricity the system could
produce if it operated at maximum capacity at all times; a situation
that is neither possible nor desirable) is currently about 62%. '
Peak demands (MW) occur in summer afternoons during periods of high
air conditioning demand.

‘The rated capacity of the power plants on the BNG total 230 MW,
ﬂibut maximum present output is only 189 MW as showbelow:

NEC System: BNG

Existing Generating Plants

T Year Rated . -  .'*";lPresénthnxiﬁﬁmf
- "'Type Installed Capacity (MW) ”Outputi(MW)} -
Burri Diesel 1964 15 | 10
Burri - Diesel . = 1981 15 15,
Birr{  Stesn 195 30 10
Kilox er 1969 ., 15 13.5"
Roseires ~ Hydro. ‘1971—80;,;; ljbf 1207

Sennar e Hydro '1962
Wad Medani Diesel 51950'67f

ni "

Nther

230

_ The Roseires hydro facillity, which currently accounts for 63% .
of BNG maximum output (MW) is 500 km from Khartoum, and connected
by a 220 kv single circuit transmission line. Therefore, any
fault on this line precipitates a cascading outage condition for
the -systemw. In 1981, there were 20 power failures in the BNG

system, of which 13 failures were due to outages on the 220 kv
1ine. .

S
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" Bevenue from the sale of electricity in 1980/81 fiscal year
was LS 38.8 million. Approximately 80% of the revenues were from
the sales of the BNG. Expenses were LS 36.4 million, leaving'a
cash income before provisions for depreciation of only LS 2.4 -
million, as detailed below: '

Million LS

Production Expenses 16.3 : :
Distribution Expenses 7.0 18.0
Administration Costs 6.4 'LL;:
Financial Costs . fAf6,zx ”Lﬁ‘i
Total Cash Costs 36.4. 93.8}
‘Cash Income Before Tax . f7254i ;‘;
28.8 1000

‘In 1980/81 book value of the PEWC assets specifically allocated
-to-electricity was LS 77.5 million. Cumulative depreciation in
past years was LS 50 million, indicating an initial book value of
LS 127.5 million for electricity sector assets. This valuation
would need to be adjusted upwards to account for inflation in order
to arrive at the true replacement cost of NEC assets. Furthermore,
the asset base does not include all capital plant obtained by donor
grants, an important understatement of the gross asset base. Even
before making such corrections, it is clear that the LS 2.4 million
cash flow is woefully inadequate to cover depreciation and other
non-cash charges necessary to replace capital equipment. The NEC
is in serious financial straits.

Financial constraints have lead to woefully iradequate expenditure
on replacement parts and maintenance. Regular maintenance and repair
procedures have been set aside and crisis is the norm. Serious
inventory control and maintenance problems now exist for the BNG and
local distribution systems. The reliability of the BNG has dropped
substantially in the last three years. Improvement of maintenance
and inventory control will be part of the major reorganization of
operations at the NEC.

Given the above proposed and planned expansions, NEC will generate
adequate power for the development needs of the BNG area by 1984~5.
Substantial donor assistance is being provided for generation and
transmission including the AID $20 million Commodity Import Program
(CIP). The managerial and operational capability of the NEC, an
aspect equally important as generation, has recieved much less support
from international donors. As NEC generating capacity expands, its
managerial skills must keep pace. Training and advisory services in .
NEC operations are a high priority. B



- _;3_.4 e

~ 'Power System Expansion: Work on Power II is currently being.
completed and Power III projects are underway. Financing is beingi
sought for Power IV. : , : v
hogn ;

?1f Power 'II is a short-term expansion program confine& to thé BNG
service area. It was designed to alleviate chronic capacity
shortage problems.

The Power III project will cost $290 million and has five. main
components (1979-1986). Funding is through the IBRD, with contri—‘
butions alsc originating from the ODA, the Federal Republic of
Germany, the GOS and the NEC.

The five components are:

1, Addition of the fifth and sixth turbines (40 MW each).at
Roseires, along with embedded parts for the seventh unit.

‘2. Construction of a 60 MW {2x30 MW) oil-fired turbine plant
- 1in Khartoum North.

3. Installation of 40 MW (4x10 MW) of additional diesel genera-ﬁ
ting capacity at Burri.

‘4. Stringing a second 220 kv transmission 1ine between Sennar
~ and Kilo X. : ,

5. Reinforcement and extension of existing transmission 1ines
and substation facilities in Khartoum North. ST

‘The proposed Power IV project (1985-1990) consists of:

1. Installation of 60 MW (2x30 MW) of thermal generation at Kosti

or Khartoum North. A station at Kosti would burn residual
- fuel oil produced at the proposed new refinery.

2. Completion of Roseires Unit #7 (40 MW).
3. Additional 20 MW (2x10 MW) at Burri.

-power at Sennar. NEC plans to propose this project as part
of Power V, for completion in 1989/90.

}b; USAID Assistance

Reorganization of NEC to meet its new responsibilities is one of

‘the first orders of business for the corporation. The Irish

:Electrical Supply Board (ESB), which was already providing training

services to NEC, has been asked by GOS for a new organization
scheme. A draft of the ESB proposed new organization chart is

shown in Annex Q. The proposed new organization structure will be

reviewed by NEC and Sudanese management cxperts.

4. A fourth project, which is dependent upcn making the Roseires ;
Dam higher, is the installation of 30 MW of additional hydro'”

2
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USAID will then assist NEC in implementing the agreed—upon o

_ management structure and related management systems. This will

© be the primary responsibility of the principal long-term technical
‘advisor to NEC. The Resident Advisor will also help NEC senior

. management in the technical and managerial questions related to

decentralization.

The areas of purchasing and stores will also receive immediate
attention. While many of the problems in this area are related
to the chronic foreign exchange shortage, NEC and USAID agree
enhanced planning and management in this area will improve NEC' 5.
operations. ’

A key part of the reorganization will be to assess the business
performance of NEC. To meet requirements placed upon it by the
GOS and various donors, NEC must be financially sound. To assist
NEC in the commercial aspects of operating an electric utility,
long-term technical assistance will be provided in the areas of
planning, budgeting and financial controls. One important aspect
of this area is improved billing and bill collection.

Even with the implementation of Power III and Power IV, the NEC
will need to conserve electricity. It is therefore important that
its customers make effective use of electricity. Load management
can also help bridge gaps between supply and demand. Technical ,
assistance will be provided to assist its larger customers in making
more effective use of electricity, including improving power factors,
and in improving load management procedures.

c. Technical Issues

With respect to the NEC, there is a risk of oversaturating the
- management with technical help and training but not an unacceptably
high risk. NEC is going through two major changes simultaneously:
: the management structure is being reorganized through tue auvspices
of the T ish ESB and the national electricity distribution and
marketing system 1s being regionalized by the transfer of authority
to the local governments. Extracts from the enabling legislaticn
that created the NEC in 1982 are attached as Annex:M... -

. NEC reorganization and management planning requirements are
diverse and substantial. NEC senior managers have shown high
_ interest in the CIP procurement to improve the reliability of the
BNG and related reorganization steps. A continued high level of
involvement by NEC will be necessary in the form of a clear commit-
ment from counterparts for the EPM to achieve optimal results.
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2. National Energy‘Administratidn

a. Description and Institutional Analysis

The NEA was established within the MEM in 1980 to act as a

. central data collection and dissemination body, with national:
energy policy and planning responsibilities. NEA has as its
principal function the development of sound energy management
policy recommendations for the renewable and conventional fuels
upon which the MEM can base suitable Sudanese national energy
strategies. A secondary function is to assist in implementing
policies and program as determined by the MEM. Another important
role of the NEA is to consult with and advise the GPC, NEC and
the private sector when research suggests policy or operational
changes that may be in the national interest. o

The NEA role in collecting and evaluating data on fuelwood, oil -
and electricity supply and demand is critical. This role is
particularly important in the area of forestry and fuelwood. The
decentralized nature of the fuelwood industry fostersa lack of
coordination and management. Since decentralization of forest
management in the late 1970's, fuelwood management has been turned
over to regional governments. Overall coordination of fuelwood
policy is absent. Because fuelwood accounts for four-fifthsof
all energy used, it is important that management issues be
addressed nationally.

The institution is young, being only two years old, but already
the NEA has gathered a nucleus of qualified professional talent.
Its staff numbers 49, plus two long-term U.S. advisors assisting
in its initial task of completing a national energy assessment.
The present composition of the staff is:

Field Number of Staff
Chemical/Petroleum Engineering 13
Mechanical/Electrical Engineering )
Subtotal Engineering 18
Economics/Statistics 8
Chemical/General Science/Economics 6.
Physics/Math 4.
Zoology/Botany 2
Subtotal Sciences 20
Agriculture 3
Forestry P4
Geology/Geography R g;gg
Subtotal Renewable Resources 9
Law/Public Affairs o 2
49

Total all NEA Staff 5

o

N
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The overwhelming factor in an institutional analysis of NEA is
its lack of organizational structure. To date, the staff has
functioned as a task force working on the energy assessment. It is
imperative that the NEA establish a firm organizational structure
in order to build an institutional capacity. An organizational plan
has been accepted and one important early output of the EPM project
will be the assignment of personrel to these positions. Adminis-
trative procedures, organization and job responsibilities will follow.

Not only is the organization of NEA very recent but also most of
its staff are young professionals in entry-level jobs. In relation
to the NEA need to establish its authority as a component of the GOS
energy structure, the relatively young staff is a drawback. Yet,
the success of a staff operation to a large extent will hinge on the
quality of its werk and the working relations maintained with line
operations. To date, NEA has worked well with the GPC and PEWC while
its relations with the Forestry Departmenc are exceptionally strong.
Part of its success is because NEA professionals are in the same
disciplines as those in NEC, GPC and Forestry. They relate well and
understand the issues and problems. A second reason for the success
of NEA is that this office has filled a void in GOS national energy
planning at a critical time. The NEA's energy assessment is giving
Sudan policy makers much new information to assist in national energy
and development planning. And, other special studies are leading to
proposed projects to help the energy sector. Lastly;NEA has benefit-
ted from donor assistance which is providing short-term and long-term
training and advisors. These actions not only build the capability
of the staff but also give NEA some status by virtue of having
attracted the interest of an international donor.

Although much has been accomplished at NEA,substantial institutional
development is required for NEA to grow into the GOS central body for
energy planning and policy analysis. NEA progress and performance
in the first two years show that it has made a good start to consolida-
ting its position as a central energy planning staff. NEA has gathered
a useful range of regional and national energy data; individual staff
analysis capabilities and understanding of the energy sector are '
expanding.

b. USAID Assistance

The importaunce of USAID assistance to NEA over the past two years
in training, data collection and task management is recognized by NEA
and MEM as a key factor in its progress. The possibility of continued
steady achievement by NEA without continued advisory and training
assistance for a 3-5 year period is difficult to predict. Absent
donor support,NEA is less likely to become a recognized central energy
planning body and NEA staff capabilities would expand at a slower pace.



In regard to energy management, analysis and planning, donor assistance
for NEA institutional advancement is a sound developmental investment, It
greatly increases the chances of NEA contributing to the GOS needs for an
energy advisory and analytical unit. There has been a void in the Sudan in
this area and the need for this function is not questioned by the MFM.

The EPM project will provide funding for short-term technical assistance.
services to NEA to June 1983, when the long-term coatractors are expected to
arrive. It is anticipated that these services will be provided by amendment
of an existing contract for similar services being provided by ISTI/EDI in
Sudan under the Energy Policy and Planning Project (936~5703). This interim
assistance provides continuity and assures that the progress made is not lost.
The nature and level of assistance provided under a new contract or contract

amendment will be similar in quantity of effort to the Energy Policy and Planning

project. Two long-term advisors will be working at NEA; the Chief of Party
will divide his time between NEA and MEM. Short term consultants will assist
in special issuvs and problems as the needs arise, and long-term and short-
term training will be available to upgrade the staff skills.

c. Technical Issues

Achievement of project outputs requires no special technology. The
techniques planned fer data coilection, analyses and information systems
have been tested and used widely in other economically developing
countries. By and large, the real questicn is the institutional capacity
of NEA to do the job. EPM project assistance directly addresses this concern,
not only by providing advisors and training to NEA but also to NEC and GPC.
To a considerable extent, NEA must rely on these institutions and the private
sector to gather data and provide technical advice. By providing assistance
to these other MEM energy institutions as part of a comprechensive energy
management and planning project, the objective of coordinated energy plarning
is fostered.

A final management concern is the extent to which NEA can absorb the
assistance provided by the EPM project. Since the level and type of
assistance is not substantially different from the Energy Policy and
Planning project, NEA is expected to benefit fully from the training
and advisory services provided. Furthermore, NEA managers have shown
a keen interest in the project and a high level of commitment and involvement
is expected during implementation. .
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:a. Description and Institutional Analysis

: The General Petroleum Corporat on (GPC) is a public corporation
engaged in most aspects of the petroleum industry in the Sudan.

. Prior to 1980, GPC was known as the Petroleum General Administra-
‘tion (PGA). TFunctions range from the supervision of exploration
and development efforts by private sector oil companies, to
domestic crude oil refiniug, international procurement of crude
oil and refined products, pipeline transmission of products from
Port Sudan to Khartoum, transfer of products to private oil market-
ing companies and the orderly allocation of products around the
country according to state policy. Annex R is the organizatiqp-
chart. o

The GPC is responsible for supervision of all oil and gas -
.exploration licenses. Presently, there are seven major interna-
tional oil companies searching for oil in Sudan. Chevron has :
expended $300-400 million in oil exploration in the last six years.
Discoveries to date havebeen announced as capable of producing
about 20,000 bbl per day. For more details see Annex C. The-
GPC also evaluates and analyzes geological and geophysical data
produced by the companies engaged in exploration. The GPC will
be the state entity to represent the GOS =~ . when oil production
and possible exports . . begins late in the 1980s.

The GPC also acts as the crude oil and refined products purchas-
ing agent for the GOS, arranging supplies from the international
market. Moreover, GPC is a joint 50/50 partner with Shell in the
Port Sudan refinery. The private marketing companies in the
Sudan (Mobil, Shell, Agip and Nitoc) must purchase all their petro- .
leum fuels from GPC, unless special permission for direct imports
is granted by the GPC. No limitations exist on importation of
oils and lubricants. ' .

The Port Sudan refinery is small (25,000 bbls/day capacity) and
aging (no new capacity has been added since the 1960s), but well-run.
However, owing to crude oil supply shortages, the Port Sudan refinery
operated at about three-fourths of its capacity in 1981.

The Petroleum Products Pipeline Public Corporation (PPPPC),

- formerly an independent state-owned company, became a semi-autonomous
body within the GPC during 1981. Its 8" diameter pipeline runs
1,200 km from Port Sudan to Khartoum. Gasoil and some gasoline is
pumped on a toll basis for the major private marketing companies.
Some products (namely jet fuel and gasoline) are moved by rail, but

. substantial volumes move from Port Sudan by road tank-wagons. The
GPC is excluded from this transportation area. The tank trucks
normally are privately owned and either independently operated or
cqntracted by one of the major marketers to haul fuel.



© . GPC 1s also responsible for the review of government controlled
;0il prices, recommending adjustments at intervals. AJl key oil
products are subject to GOS price controls. Sudanese. official

. prices for gasoline and gasoil are somewhat low by world standards
(e.g. 90 cents per U.S. gallon for gasoil). Physical shortages
and supply problems outside the Khartoum area are widespread and
are causing grevious damage to the local economy, particularly in
the north and west. Black market prices of up to ten times the
official price are frequently cited by informed sources.

Supply conditionsin the south are also erratic and difficult;
this region is supplied to a small degree by river shipments from
Kosti but receives oil primarily by road from Kenya. Petroleum
‘consumption in the south is miniscule, being under 1,000 bbls
'ﬁer day for a region with approximately seven million people.

GPC responsibilities involve very large sums of money. The
0oil import bill alone is $400 million per year. Relatively
speaking, the value of petroleum as an energy input to the Sudan
is about ten times the electricity irput (NEC sales are approxi-

‘mately $40 million in local currency).

The GPC acts as the procurer of fuel oils for the NEC, and also

:“ acts as the exporting agent for that portion of residual fuel oil.

*which 1s refined at Port Sudan but in surplus in national require-
ments. These sales generate some foreign exchange for the GPC
but on balance the GPC is a major disburser of foreign exchange

on behalf of GOS and isthereby deeply influenced by Bank of Sudan
actions.

b. USAID Assistance:

A GPC has received USAID technicg)l advisors and training support
~'during 1980-1982 in the course of /Energy Policy and Planning project.
Because GPC is a public corporation with operational responsibili-~
ties that have been seriously impacted by foreign exchange limita-
tions beyond their control, most of the emphasis of GPC in the past
two years has been on coping with immediate crises. GP{; management
has had insufficient time to schedule, plan and 2analyze long term
actions that would ease the burdens now shouldered by the organiza- -
tion.

USAID will continue to provide selective support to GPC iu those
.areas where short-term technical assistance can be of the most value.
These areas include the design of improved crude oil and refined
products supply schedules, allocation mechanisms and distribution
plan to permit a more orderly and predictable delivery of petroleum
supplies into the Sudanese economy. These steps cannot add to the
foreign exchange that may be made available to buy oil, but they.
"'will help to improve the overall management of the supply and dis-

‘ tribution chain in a concrete fashion.
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Assistance to the GPC will also include the availability of
NEA long-term technical advisors to address planning, fuels
pricing and supply scheduling questions of concern to GPC manage-
ment. These advisors will deal with the broad planning aspects
that can permit GPC to discharge its functions more effectively.
In addition, GPC will have available a CIP-generated fund that
can be used to commission studies and secure the expertise of
.private sector Sudanese advisors and other public-sector Sudanese
institutions.

The EPM project has been designed with full awareness of the
rapid changes taking place in the Sudanese oil industry. Highly
significant oil discoveries and the prospects for a second oil
refinery (See Annex D) will result in the role of the GPC altering
in the next few years. Portions of the short-term technical
training have been structured with these possible changes of
‘circumstances in mind.

It is expected that the GPC and NEA will work together in a
cooperative fashion to review energy pricing and allocation policies,
and make suitable recommendations to the MEM after the economic and
soclal consequences of any adjustments have been thoroughly assessed.
Because of the national energy policy implications of such studies,
the technical assistance and training budgets for these tasks have
been assigned to the NEA portion of the EPM project.

c. Technical Issues

GPC management are more seasoned than the NEA, for example, and
are fully capable of absorbing all of the benefits that may arise
from the successful executions of the programs in this project.

GPC training facilities are not adequate, and the commodities budget
provides for the purchase of suitable audio-visual equipment and
other supporting materials in order to properly outfit a training
room that will be provided by the GOS.

Also, GPC will set aside appropriate facilities to house a
microcomputer, peripheral equipment (e.g. printer) and software
packages that will be highly beneficial in speeding GPC computations
and project analyses. The microcomputer will be notably useful in
tne design and implementation of improved crude oil and refined pro-
ducts scheduling and delivery logistics plans and procedures.

"
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IV.C. Social Soundness Analysis

The Sudan Energy Planning and Management Project (EPM) benefits
key public and private institutions in the energy sector and related
fields of the national economy. A large percentage of the national
population will also profit from the project's activities. Those Sudan-
ese who will experience significant gains live within the area served
by the Blue Nile power distribution grid (BNG), which service 30% of
the national population. Since the nation's largest urban concentration
(Khartoum/North Khartoum/Omdurman) is served by the BNG, any increase
in energy supplies will be of considerable socio-economic value. A-
side from the urban beneficiaries, imppoved reliability in the elec-
tric power supply and better allocation of petroleum products will as-
sist the farming sector. Lack of fuel and electricity has deprived ir-
rigated agricultural schemes of water at critical times, limited the
operation of field equipment and curtailed movement of agricultural
inputs, including labor, and has complicated the marketing of harverted
crops. Improved management of oil and electricity will ease the fuel-
wood supply difficulties in the rural areas.

1. Urban Beneficiaries

Improved reliability and increased supply of energy will have a
major positive impact on the industrial sector of the national economy,
much of which is located in the area of BNG. Currently, the rapid rate of
rural sto-urban migration, especially in the great Khartoum metropoli-
tan area, creates a surplus labor pool which the local economy is un-
able to absorb. Tens of thousands of new arrivals and their families
eke out a hand-to-mouth existence while making little or no positive
contribution to the economy. In large part this situation is a direct
result of the industrial sector's generally poor performance and its
inabiTity to create new jobs. One of the principle reasons for this
slow expansion rate is inadequate energy supply, especially electrical o
power and refined petroleum products.

Ho hard statistics exist on the disincentives to industry that stem
from energy deficiencies. An indication of the magnitude of the pro-
blem is exemplified in the following: during the period May-September
1980, no electrical power was supplied to the major industrial area
of North Khartoum for a period of over 90 days. The PEWC disconnected
many factories from the city's power grid. Those factories having
private generators were permitted to operate, but fuel allocations by
the GPC typically were adequate for only one-quarter to one-third of
normal operations. Those factories without generators simply closed
down. Permanent laborers continued to draw their wages throughout the
enforced furlow. Tens of thousands of daily laborers, however, re-
ceived no compensatinn. A similar situation occurred in 1981 and 1982.
The resultant lcss of production was somewhat Tower in 1982 since most
factories had imported generators. Wevertheless the lack of fuel again
reduced nomal hours of operation and a concurrent reduction in the
number of available jobs. The costs to the Sudan economy were high,
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The socin-economic cost in terms of human misery also was inordinately
hich. Hundreds of thousands of families suffered directly or indirectly
from loss of income. The Tack of adequate energy supplies, therefore,
has a distinctly injurious human cost component. Increased energy avail-
abiTity will have a direct positive effect on the human condition in
urban areas. Economic growth and new job opportunities will raise per-
onal income and consumption levels.

2. Rural Beneficiaries

Along the BNG there are dozens of agricultural schemes which
rely on electric or petroleum-powered pumps for irrigation. The
Rahad Scheme, for example, is one of the largest but its operations
are indicative of other commercial schemes.

Approximately 100,000 agricultural laborers and tenants work the

Rahad Scheme's one million acres. These producers are dependent upon
the Schenme's irrigation canals to deliver the water required to support
their crops. The canals, in turn, are dependent on pumps to move water
from the Blue Nile into the Rahad River which feeds the canals when
the river's flow is inadequate to meet demand. The pumps are electrical
and depend upon the BNG for power. At critical times during c¢he crop
cycle, the power supply from the BNG has been insufficient to meet
the Scheme's needs. Therefore, Rahad suffers delays in planting and
production losses both due to the inability to deliver water on time,
A reliable year-round supply of power will enable production increases
on the Scheme and at similar enterprises along the BNG. A concomitant
rise of income for hundreds of thousands of agricultural Taborers and
small-scale commercial producers will be an obvious social benefit.

Aside from provision of electrical power, mechanized agriculture
will benefit from a comprehensive, long range petroleum distribution
policy. Thousands of tons of agricultural production remains unrealized
under the prevailing-jallocation process. During the peak harvest season
of the 1981/82 crop year, for example, the dura farmers in the Gedaref
region (the "breadbasket" of Sudan? were unabie to obtain sufficient
fuel to power their mechanical harvesters, The fuel was available in
Port Sudan, but the allocating agency failed to recognize the seasonal
requirements of the mechanized schemes. Consequently, thousands of
acres of dura were not harvested while other fields were cut before
the crop had already begun to deteriorate. Since dura is both a domes-
tic staple and a major export crop, the economic losses sustained be-
cause of this petroleum distribution problem were considerable.

Nearly all rural Sudanese cook with woud products. A growing
shortage of fuelwood is a major problem in runy parts of the country
and has resulted in sharply increased prices and acute deforestation.
The efforts under the project to develop rational fueiiv..ood policies
and management programs will help stabilize the fueiwond supply and
prices. Proper forest management and planned fuelwood production will
help correct the ecological damage due to present nractices, Farmers
and villagers now are concerned over the daily deterioration of their
environment which results from overcutting and inattention to the eco-
Togical balance.



- 44 -

3. Features of the Social Environment in Relation to the Project

There are no sociocultural institutions or processes which are at
variance with the Project's objectives. The preva.i.1g pattern cf out-
migration of technicians and otner skilled individuals to the neighbor-
ing Arab states, however, raises a significant socio-economic issue
for the prcject. The social benefits from training and working with
expatriate couterparts are too easily lost if trainees leave the Sudan.
The delicate issue of individuai freedom and social responsibility
of trainees to use new skills in che Sudan is not easily resolved.

While it is impossible to guarantee that pavticipants and others
receiving technical assistance will remain in Sudan, there are ways c¢f
increasing the probability that they will. One method is to select
mid-career individuals with families for overseas trainina. Records
show that the typical sojowrner is a single male fresh from college
or with only a few years of on-the-job sepvice. Naturally, mature mid-
career people do leave Sudan but they tend to leave less often than
their younger colleagues and remain abroad for shorter periods.

It is now MEM policy to require returning participants to pledge
themselves to government services for a specified p~~iod. The iength
of time depends on the length of their training. But there is no real
penalty for breaking this agreement. One rational method of preventing
unilateral abrogation of these service contracts is to consider some
type of bond system. Under such agreements certain wages are set aside ::
and are forfeited by the employee failing to fulfill his service rommit-
ment. Another approach which may be used alone or in conjunction with some
kind of bond is an incentives scheme. This may be in the form of salary
bonuses as the employee gains seniority. This system encourages long-
term employees, the organization's most valuable assets, to remain
with the organization.

A11 three of these approaches to the brain drain will be conswderec
and tested, in the project implementation. The EPM also will use on-
the-job, in-country training as mush as possible both to cut costs and
curb the temptations of taking jobs outside of Sudan.

Decentra11zat1on

The continued devolution of central government functions to the newly
established regional governments raises the issue of the:extent to which
the functions presently performed by the NEC and other relevant central
agencies can be decentralized. NEC is under directive of a recently passed
law for PEWC reorganization to decentralize and devolve to regional
governments. This wili create additional staffing nzeds, short-run dis-
continuities in policy and program formulation, and possibly even slow
the momentum towards attaining an integrated nat1ona1 approach to energy
planning and policy making. .
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Although there have been suggestions that decentralization might
be instituted on a limited basis, it is too early to assess the ex-
tent or scope of the decentralization. The project implementor should
be aware of any movements to decentralize and take appropriate steps
to insure that advisory and policy studies are coordinated with any
structural or functiona! modifications in key organizations.

Decentralization and migration are salient features of the
social environment which potentially could have significant impact
on implementation and ultimate project success. Since both are well
beyond the control of the project, they wiil be monitored closely and
adjustments in training, technical consultations and other inputs will
be made as the situation werrants.

4. Summary and Conclusions

The Sudanese citizen, the ultimate beneficiary of this project,
is a passive participant: his/her living conditions can oniy improve
as the project's outputs and purposes materialize. More energy will
result in more jobs and higher produc*ion, hence in rising incomes and
a better standard of 1iving. No prevailing social attitudes or customs
need be changed for the Sudanese to benefit from the project's ultimate
outputs. Urbanization is already a growing trend in Sudan, and while the
success of the project might be said to stimulate it marginally (by leading
to an expansion of the industrial sector), this would be more than off-
set by the creation of new employment opportunities and the insulation
of the existing job markets from the effects of an unreliable flow of
energy. Also more reliabie energy supplies in rural areas will lead
to a growing rural economy and act to slow down migration to the towns
and cities. 0veralléﬁroject is socially sound.
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IV.D. Economic Analysis

1. ' GDP losses due to energy problems

The Sudanese national economy generates a GDP of $ 5 billion annually
or approximately § 300 of real GDP per capita. Output per capita, adjusted
for inflation, has fallen during the last three years. The agricultural,
manufacturing and government sectors of the Sudanese economy continue to
decline. The construction and service industries, however, were estimated
to have experienced some modest but real growth, apparently the result of
a combination of private capital transfers by individual Sudanese working
nut of the country, and government expenditures in these sectors. One of
the critical elements preventing a stronger GDP performance is the troubled
energy sector, especially electricity supply.

Between 1974 and 1980 demand for electricity doubled but generating
capacity grew by only 20%. Consequently, demand outstripped supply and
placed excessive stress on the BNG in particular. Power outages which now
are a daily occurrence effect all the mzjor domestic sectors. In manufacturing,
where 35% of all NEC - generated electricity (292 Gwh) is consumed, the effects
are especially damaging. Textiles, cement, sugar and oil and soap production
all dependa on electricity, and losses incurred by these key industries due to
power failures are unmeasured for the economy as a whole.

Textiles consume 33% of NEC generated electricity (80 Gwh). However,
textile manufacturers in the Khartoum area have said an average of 110 days
per year of lost production was due to power cutages. This has meant output
of textiles has fallen at the same time that the number of textile factories
has risen. Textile spinning operations have been at only 33% of capacity.
As a result, Sudan is not yet self-sufficient in textile production despite
having the capacity to manufacture sufficient quantities of cloth to meet
domestic demand.

The cement industry consumes 1.6% of all NEC sales of industrial
electricity. This particular industry operates at about 58% of capacity. It
is less frequantly subject to the frustration of power outages because of the
relatively smell amount of electricity in its fuel mix. The industry generates
ten times the awount of electricity it buys from its own internal generators.
It uses a substantial amount of o0il: nearly 100,000 tons of gasoil, 3,000 tons
of diesel o0il, and nearly 20,000 tons of furnace oil annually. The cement
industry's reed for what is becoming an increasingly undependable electric
supply cannot be compensated by shifting the dependence to oil, which is itself
also suhject to disruption.

Energy use in the sugar industry shows & similar pattern. to. cement,
Sugar refineries buy 24% of NEC electricity supplied to industry, or 58.8 Gwh
of electricity per year. About three-quarters of the sugar industry's
electricity needs are generated internally, amounting to 232 Gwh annually. To
do so, the industry uses 11,000 tons of gasoil, 38,000 tons of furnace oil and
430,000 tons of crop residues each year. Despite the level of internal
generation that should favor reliable operations, the Sudanese sugar industry
operated at an indicated 17% of designed capacity utilization in 1980. A
major reason for this poor performance is the disruptive impact of unannounced
cuts to electrical service.
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The manufacture of edible o0ils and soap takes 13% (31 Gwh) of all
electricity sold to industry. This is augmented by internal electricity
generation of about 13 Gwh. These industries' fuel mix includes 5,000 tons
of gasoil and diesel fuel, 19,000 tons of furnace oil, almost 30,000 tons
of wood and 42,000 tons of crop residues. Here again, the electricity
component is critical to production. Power outages serve to frustrate
smooth, continuous operation. Moreover, energy is used unproductively
after outages to reheat cooled boilers and refinery line equipment.

The agricultural sector uses 11% of all NEC-sourced electricity (79 Gwh)
and generates 40% of the GDP. The electricity used is devcted to irrigation
in the Khartoum area and in the central, northern and eastern regions of the
country. Decreased crop yields due to less than optimal watering at critical
growth stages result in a lower GDP. The agricultural industry used
approximately 91,000 tons of gasoil in 1980. Of this, irrigation used 32%,
agricultural operations (tillage, cultivation) used nearly 64%, and the
remainder was used for canal maintenance. The electricity used for irrigation
pumping is the equivalent of 26,000 tons of gasoil. Roughly half of all
agricultural irrigation depends upon electricity.Plans call for expanded
electric pumping in the BNG area where 92% of all electric pumping now is
done. Doubtless such expansion will place greater stress on the BNG system.
This makes load management, outage scheduling, energy efficiency efforts
among large users, increased power factor values and improved production
per unit energy vital immediately and for the long-term.

Petroleur supply problems also cause production declines. 0il

distribution breakdowns affect industry differently than do electricity outages.

First, this is because 0il is used in more industries for fueling basic ,
processes than is electricity. Second, oil disruptions can cause simultaneous
problems across an industry. For example, farms use electricity only for
irrigation. Petroleum, however, is used for irrigation, cultivation and
tillage and harvesting.

Many manufacturers have installed oil-fired generators to provide
their own independent source of electricity. If NEC electricity supplies
were able to meet current industrial demand on the BNG and in Port Sudan,
it is estimated gasoil consumption wnuld drop by 21,000 tons, This is
equivalent to 4% of total national gasoil consumption. Firms and individuals
use oil because they believe it is more reliably available but as more
manufacturers and farmers choose to use petroleum fuels, the result is a
greater drain of foreign exchange to buy oil and further petroleum supply
problens., Regardless of the fuel choice, electricity or oil, eyery sector
of the Sudanese economy has production capacity lying idle because of fuel
unavailability. Furthermore, the available fuel often is consumed without
applying prudent fuel management technicques at a national or individual level.

2, Export losses from electricity outages and petroleum shortages

Sudanese exports consist primarily of agricultural products. Cotton is
the principal export commodity followed by groundnuts, sesame and sorghum.
In 1981, exports fell 3.3% by valuz from the previous year. The performance
of the irrigated cotton sector has been especially disappointing. Production
has dropped by 287,000 bales between 1979 and 1981. The reasons for the
decline in cotton production are many but electrical outages contributed to
lower production because of inadequate irrigation.
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Petroleum chortfalls are doubly injurious. First, they have the
direct effect of curtailing all operations using this particular fuel.
Second, shortfalls of oil reduce the ability of the electric company to
provide peak load service consistently. Export losses due to fuel supply
problems annually range into the tens of millions of dollars. Potential
exports of commodities which remain unproduced, because of the limited
quantities of petroleum, are worth hundreds of millions of dollars eacn
year.

Tie energy predicament aggravates special problems related to fuel-
wood. The acacia trees which produce gum arabic, for example, represent &
significant export commodity of the nation. On average, a gum arabic
tree lives 25 to 35 years with economic quantities of gum being produced
after the sixth season. 1In the Sudan,a significant drop in gum arabic
production is estimated to be partially caused by early cutting of acacia
trees for fuelwood. If sufficient quantities of conventional fuels existed,
either for electric genera-.on or direct substitution for fuelwood, the
compound problems of decreased gum export and deforestation would be partially
ameliorated.

3. Multiplier Effects of Energy Shortages

Reliable supplies of eneryy are central to the smooth functioning of
any economy. The Sudan is no exception. When oil or electricity supplies
fail unexpectedly, the cascade effect of these interruptions causes losses
to occur throughout the economy.

One example of note can be cited from the recent experiences of the
agricultural sector. In 1981, export earnings from dura were above expectations
and as a consequence, many private farmers decided to expand their plantings
of this cash crop in 1982. This action was taken on the assumption that dura
prices on Saudi Arabian markets would remain strong.

The expanded plantings of dura led to greater demands for diesel to
power tractors for tilling the soil and planting the crop. Once planted, more
gasoil was needed for pumps to provide irrigation water. Electricity for
water pumps was also in demand. Harvesting again called for sufficient
distillate fu~l to power the farm machinery, and the transport to Port Sudan
required additional fuel for trucks. All of these energy demands were made on
top of an already overtaxed energy supply system and sufficient petroleum and
electricity supplies were not forthcoming. Some farms lost crops, either from
inadequate water in the early stages or crops rotting at harvest time. Other
agriculturalists sought and received special allocations from the GPC in order
to move the dura to markets. These special allocations came from the fixed
supplies available and caused more severe shortages elsewhere in the economy.
It was a policy judgement that dura harvesting should be given priority.

Unfortunately, the Saudi dura markets weakened in 1982. Export sales
opporcunities were fewer. The crops remain in surplus and unsold. Meanwhile,
those sectors of the economy whose petroleum and electricity allocations were
cut were unable to make up for the losses, The outcome produced a double-
edged loss.



This multiplier effect could have been reduced very significantly if
the national policy decision to give dura exports special energy assistance
had been more thoroughly understood (an NEA function), if allocations
procedures had been followad more systematically (a GPC function) and if
electricity and petroleum supplies had been available in a more predictable
and orderly fashion (NEC and GPC functions).

Similar examplzs could be cited for other crops such as sugar cane
and cotton, where domestic self-sufficiency in the production of sugar and
textiles has not been achieved despite the construction of sufficient but
underutilized productive capacity. Imported sugar raises food costs; imported
textiles drain foreign exchange reserves. Both events have negative effects
upon the national economy.

4. Savings on Petroleum Purchases

Petroleun imports are overwhelmingly the single largest item in the
national budget of the Sudan. Foreign exchange costs for crude oil and
refined products imports in 1982 will be $ 400 million, or about 80% of the
value of all Sudanese exports.

Although these sums are quite large in the Sudanese context, the Sudan
is a very small oil consumer even in compavison to other African LDCs on a
per capita basis. Petroleum imports are azround 30,000 bbls per day, when
foreign exchange is available. Such small volumes give the GPC little buying
power on world markets. In addition, the use of smaller tankers to deliver
crude oil and refined products incurs higher shipping costs per bbl relative
to other buyers.

GPC can be expected to continue to rely on Saudi Arabia and other
Arabian Gulf oil suppliers. The official price for Saudi light crude has
been $ 34 per bbl f.o.b. Saudi Arabia with some discounts to certain buyers.
A 6% discount or $ 2.00 per bbl might be the present limit of Saudi price
reductions. Realistically, the Sudan might be able to achieve one-tenth
of this amount or about 20 cents per bbl in lowered costs by virtue of more
effective purchasirg. The same magnitude of potential cost reductions exists
for gasoil imports. These reductions would come about from several factors:
greater awareness of international market conditions, fewer delays in
executing purchase decisions and documentation, longer lead times in scheduling
deliveries. ‘

If 20 cents per bbl was saved through a combination of GPC technical
assistance and training, this would amount to over $ 1.7 million per year in
foreign exchange savings. Even five cents per bbl would mean § 425,000 per
year.

5. More electricity available through improved NEC Management

NEC electricity generating capacity in the BNG has a rated capacity of
230 MW with a true capacity of approximately 180 MW, Various capital investment
programs are underway that will effectively double NEC generating capaclty by
the end of the 1980s. The cost of Power III will be $ 290 million according
to IERD estimates, in order to add 180 MW of new generating capacity, string
a new 220 kv transmission line and reinforce existing lines and substations,
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If $ 290 million is needed at today's costs in order to add the
equivalent 180 MW that the BNG is now providing, it is clear that the EPM Project
could provide substantial benefits to the economy of the Sudan by its
expenditures of less than $ 5 million in foreign exchange on NEC and
electricity~related NEA technical assistance and training, On a replacement
cost accounting basis, the EPM outlays would need to result in an effective
gain of 4 MW or approximately 2% of the 180 MW current generating capacity
(and less than 1% when Power III is completed after 1986) in order to recoup
the costs. This gain may be achieved by reducing the frequency of outages
through better maintenance scheduling which includes preventive maintenance,
from overall efficiencies achieved through energy management (e.g. use of load
shedding schedules, correction of power factors for industrial and commercial
customers), and from better financial accounting practices that strengthen
NEC cash flcws.

With respect to the cash receipts, NEC accounts receivable are currently
averaging over five months. Billings are approximately LS 5 million per month,
which represents over LS 25 million in working capital tied up unproductively.
Improved billing and collection practices should half this time within two
years, which would result in LS 10 - 15 million in NEC capital available for
other purposes. It would also reduce the interest charges to carry these
outstan"ing accounts. Assuming a nominal 10% per anium cost of capital, the
interest savings every year on LS 15 million would be LS 1.5 million in ongoing
cash flow benefits.

6. Economic Benefits of NEA Planning and Analysis

The NEA is less than two years old. 1Its value to the GOS has not yet
been fully demonstrated but there is clear evidence from its performance in
1981 and 1982 that NEA can be an effective arm of the GOS and warrants cost~
effective technical assistance and training.

NEA, as a staff group, has the responsibility of conducting energy
management planning studies that cross interdisciplinary lines within the
MEM. An example of this type of study can be identified from research done
under the Energy Policy and Planning Project in the area of the Roseires Dam
watershed. NEA learned from this work that local residents had been unable
to obtain Kerosene for cooking and illumination (owing to petroleum supply
and distribution problems). Substitution of fuelwood for this purpose led to
over-cutting of trees in the watershed and a consequent runoff of silt that
had a two-fold impact. Top-~soil was lost, and the Roseires Dam experiericed
a reduction in electricity generating capacity because siltation occured more
rapidly than in previous years.

One remedy suggested as part of the proposed Power V is to raise the
Roseires Dam, which is the heart of the BNG generating system. This approach
would be technically feasible but highly expensive. BAn alternative approach
may be to replant trees and reduce silt runoff. To do this effectively,
residents in the Roseires watershed might need to be supplied at least
temporarily with alternative petroleum fuels to ensure an end to excessive
tree-cutting.

An NEA study of the technical and economic options of these alternative
would involve NEC, GPC and forestry personnel in the Ministry of Agriculture,
as well as other governmental agencies outside the Ministry of Energy and Mining,

o

5 R
"



- 51 -

A second example of an inter-Ministry exercise in energy efficiency
can be noted. Transportation in the Sudan is the major end use market for
diesel fuels. Sudan Railway, long-~distance trucks, busses and smaller vehicles
are diesel-powered, An efficiency study of freight and passenger travel
patterns could lead to improved fuel use arrangements and contribute to
savings on foreign exchange, savings in scheduling times and a better
prioritization of transport fuel allocations,

To illustrate the magnitude of these potential savings, it should be
noted that the transport sector consumed 51% of total petroleum imports i
1980, amounting to 571,000 tons of oil (4.1 million bbls). Implementation
of an integrated transportation strateqgy for the Sudan which ied to a 5%
reduction in fuel use would generate a gross savings of foreign exchange, at
current world oil costs, of $ 7 million per year. Against this would be set
any one-time investinent costs to achieve these ongoing benefits.

As a further example of the potential economic benefits of energy
efficiency programs that can be formu:lated with NEA assistance, the industrial
sector consumed 15% of total petroleum imports in 1980, or 152,000 tons
(1.1 million bbls). A 10% reduction in fuel use by this sector would result
in gross foreign exchange benefits of $ 3.7 million annually arising from
lower oil imports.

7. Economic Analysis of Energy Pricing Policy

One of the significant problems found within the energy sector is the

distortion in fuel allocations arising from artificially low government-establishied

prices for some petroleum products and certain electricity customers.

The NEC is responsible for the design of electricity tariffs and the
GPC has a similar function for petroleum product prices, notably the two key
transport fuels: gasoline and diesel. Energy pricing decisions are made by
the GOS at the highest level, because these prices can have serious political
and social consequences for the Sudanese people.

Presently, the pricing structure for oil products and also for
electricity does not reflect the full replacement cost of the primary energy.
This means that the GOS is subsidizing energy prices by an indirect transfer
from other sectors of the economy. The conscious decicion to subsidize energy
costs is a legitimate role of govermment but the cost of this decision needs
to be fully understood, and the end-user beneficiaries identified carefully.
At this - time, the GOS does not have such information.

One manifestation of these pricing and ailocation dislocations in the
Sudanese economy is the active black market for gasoline and diesel in the
more remote parts of the country. An Imperial gallorn of gasoil changes hands
for LS 10 ($ 9 per U.S. gallon) in the northern, southern and western provinces,
or at a level ten times that of the official price set in Khartoum. Uncertainty
of supply and high costs for the limited available supply are key restraints
on agricultural developments in these regions.

It is difficult to estimate the impact on rural prices if the official
price were to rise. There is insufficient data about the unauthorized reselling
of fuel in areas far from Khartoum Province. TFor example, part of the arms
length mariet prices may reflect the true transportation costs to distant
regions of the country. A price for fuels which more nearly approximates
replacement costs would have a real impact throughout the Sudanese economy,

5b
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For example, in the agricultural sector, higher energy prices would be very
likely to lead to a change in crop choice, cropping systems and famm size,
With the shortage of seasonal labor in certain agricultural areas of Sudan,
the GOS may prefer to subsidize diesel prices to promote further farm
mechanization. Similarly, subsidized electricity costs for irrigation
pumping may be desirable to promote cash export crops and foreign exchange
earnings.

Any energy pricing policy decisions for the Sudan must respond to a
wide range of special problems in the functioning of the domesti¢c economy
(e.g. poor transportation infrastructure, foreign exchange shortages, slow
communications) and government concerns for the public welfare. All policy
decisions about national energyv prices involve deepset social and political
concerns. Jiven these factors and the present limited information, it is not
yet possible to conduct an economic analysis of pricing policy. Thus, one
output of this project will be a series of studies on energy pricing to
determine how the pricing systems affects the Sudanese people and then to
determine what impact any changes in prices might have. fThe present Energy
Policy and Planning Project has provided certain pioneering anulyses of
Sudanese energy supply and demand patterns upon which further studies can
build. Key project outputs are included for both NEA and NEC in the area
of energy pricing, and NEA staff will work closely with the GPC on oil product
pricing and allocation issues.

8. Recurring Costs

The project will create no significant recurring costs for the GOS.
Indeed, the improved management and planning skills acquired by the MEM, GPC,
NEA and NEC should lead to lower costs sustained over time in a number of key
areas. Examples of areas for cost reduction and revznue enhancement are
developed in the Project Outputs.

It is not expected that the MEM will be required to make material-
increases in the staffing of the GPC, NEA or NEC to achieve the ends of this
project. Training with an emphasis on in-~-country courses using a mixture of
Sudanese instructors and short-term technical advisors may help to reduce the -
employee turnover rate and attrition due to net immigration. ‘
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- Project Implementation

«A,‘Administrafive Arrangements

The Implementing Agency for the GOS will be the Ministry of

~Energy and Mining (MEM) with the Minister -assuming responsibility
‘for overall project performance. More specific responsibilities

for the project components will rest with the organizational heads
of NEA, NEC, and GPC. These Directors will be responsible for
specific project activities within their respective organizations.
They will assign counterparts to all advisors and concur in deci-
sions about overseas and local training. The Directors or their
designees will be responsible for CIP-generated local currencies
which have been set aside for project activities. USAID
concurrence in expenditure above a level to be determined for
project implementation will be required.

On behalf of AID, the USAID Mission Director will have ultimate
responsibility for the project. Day to day project management and
monitoring will be done by the USAID Energy Officer. Likewise,
contractor management and monitoring will be this person's responsi-
bility. The project contractors will submit all progress and other
reports and documents to the USAID Energy Officer. He will be the
liaison between the three implementing agencies and USAID. The
USAID Evaluation Officer and the USAID Energy Officer will be
responsible for the conduct of the interim and final evaluations.
From the financial standpoint, the USAID Controller will review
disbursements and reimbursement requests from the grant to ensure
conformity with AID regulations. Additionally, the USAID Controller
will check that adequate financial procedures and controls exist
within the project.

Two four-year instituticnal agreements for technical assistance

~and training will be awarded as direct USAID contracts. These are

discussed in detaill in the Contracting Agreements section below.

The contractors will provide Chief of Party and the necessary
administrative and logistic support to manage their respective
responsibilities within the EPM project. The contractors will pro-
Vide advisory services and training to theilr respective client
grtoups in the MEM. All contract personnel will report to their
respective Chief of Party. The two Chiefs of Party will report

‘administratively to their respective contractors and will report to

the USAID Mission Director through the USAID Energy Officer.
Quarterly progress reports, audits, project studies and all other
project reports will be submitted by each contractor to the USAID
Energy Officer and the MEM.

Although each contractor will operate independently, the Chiefs
of Party will be responsible for coordination of their activities
and will provide copies of their reports to each other. To the
maximum extent possible, complementary assistance should be planned.
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p;f:Cohfracting Arrangements

1

.g}Speéial Immediate Short-term‘AssiStance

. .The EPM project will provide technical assistance to the MEM within
‘two months of approval and authorization, through the provision of funds to
existing AID contracts.

~.% . APIO/T for $100,000 will give ISTI/Energy Development International
- funds to continue its activities originally financed by the Energy Policy
and Planning Project (936-5703). An additional LS 105,000 in CIP funds will
be provided, and ST/EY will fund $ 200,000 of the ISTI/EDI extension. The
purpose of this addition is to continue the energy assessment and analysis
started at NEA. Continuity in advisory assistance to the relatively young
NEA is important to achieving its acceptance and long-term success and
therefore it is anticipated that USAID will request that these services

be added to the existing contract.

A sum of $238,000 will be provided for special advisory services,
maintenance, immediate purchasing and stores system and operation problems
in the NEC. Because of the urgent requirements of these services it is
anticipated that the mission will request that these services be added to
the existing contract with Bechtel, presently funded under the ST/EY Conventional
Energy Training Assistance Project.

In addition to these two existing contract additioms, a contract
for $1,168,000 has been signed with Bechtel for procurement advisory services.
Since only $ 800,000 was available from the CIP Grant, which has already been
provided to initially fund the contract, an additional $ 368,000 will be
required to complete the contract funding.. This project will provide that
amount for the Bechtel Services.

2. Long-term Contracts

Two four-year institutional contracts will be awarded to provide

~ long-term assistance starting at approximately the same time as the immediate
short~term assistance is completed. One contract will be let for technical

~ assistance, training and certain commodities needed to achieve project objectives
at the NEC. The other contract will ficus on assistance to the NEA but also
will include GPC training and short-term advisory services. As described
previously, the assistance to the GPC is primarily for planning on crude oil
and refined products procurement, development of improved refined products
allocation systems and an assessment of Sudanese petroleum pricing. These
activities relate closely to the NEA energy planning and policy functions

and to the planning and management of GPC. No operati.zal assistance will

be provided to the GPC. Thus, the decision was made to combine NEA and GPC
technical assistance and training into a single contract.

5%
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' Because the project is designed to provide stronger energy
institutions to assist in planning energy use in Sudan, it is
essential that the contractors have proven capability to deal
with the public sector organizations in developing countries.

It is also necessary that they be capable of providing in-country
ﬁeéident,advisors with strong LOC and energy planning and manage-
ment experience. The contractor selection process will involve
participation of the GOS with AID. Prospective contractors will
identify the Chief of Party, and all other long-term technical
advisors in their proposal. For a description of these
individual responsibilities, see Annex B, Job Descriptions.

The contractors will be responsible for their respective short -~
term technical assistance recruitment except for the project
evaluation which will be contracted independently and directly by
USAID. In addition, the contractor will be responsible for
implementing all project~funded short-term and long-term participant
training in the Sudan, third countries and the U.S. Procurement
of commodities except vehicles will be the responsibilities of the
contractor. Vehicle procurement will be arranged by USAID.

C. Implementation Plan and Schedule

In order to provide the immediate short-term assistance and
negotiate the two long~term contracts at the earliest date, a number
of project implementation orders will be issued immediately after
authorization. The project schedule is extremely tight in the
first nine months after authorization and close monitoring of con-
tracting and ordering is necessary by the USAID Energy Officer.
Once the two contractors are selected, the Chiefs of Party will
prepare within the first three mecnths of assignment a general work
plan and schedule for the life of the project, and a detailed
schedule and plan for the next six months of the project. After
the first six months, the COP will prepare and update quarterly a
detailed 12-month plan. These plans will set time-~-frames for the
accomplishment of the project outputs. USAID and MEM responsibi-
lities and required actions will be included in the plan. The
detailed project schedule for the first year and some major project
milestones thereafter are listed below:

1. General Activities Due Date .. . Responsibilitieé

1. Execute Project Agree- . Aug. 31 1982 ,4USAID, GOS
‘ment : ‘ N :
2. Issue PIO/T for EPM Sept.,24 1982 _'USAID drafts, GOS :
. Project- : and USAID sign.
3. Issues PIO/Ts for N .
" a) Supplementary sup- GOS and USAID sign
.port for Bechtel T '
Procurement/engi- ‘Sept. 30 1982.
neering advisory .. to Dec.,31 '83 q

‘services for BNG
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General Activities

.b)

Contract services for
“continuation of energy

assessment and analysis
servicerfor NEA.

*Supplementary Support

. for immediate assist-
- ance to NEC on systems

. and operations problems.,
. (PSC Interim Advisor)

PIO/C issued for
project vehicles

CBD notice issued for
long~term institutional
contracts.

RFP completed for long
term institutional con-

' tract, available for
* pickup at AID/W.

8.
N
10.
11.
12.
13.
14,
15.

16.

' Technical and Cost Pro- ;t‘
- posals due in Nairobi, -
- REDSO/EA.

Panel formed and
initial rankings made ... .

Final selection of
contractors made

Contracts executed -

MEM/NEA Chief of Party

arrives
NEC Chief of Party

.arrives

Vehicles arrive

Baseline evaluation’f
study.

Long-term technical :

advisors arrive

Detailed work plan
and schedule prepared.
for next 12 month
pericd (to be updated
every six months).

General work plan fdtﬂ"“‘*‘ﬂv £.30;. 1
entire project completed . =

‘;Oct 5

Apr.15
- May 31,

.:}:f;Aug 31’ 19855»

" Due Dates

Sept.30, 1982

to June 30,'83

Oct.l, 1982

Responsibiiitiééfi

to July 31.'83

Sept 30, 1982

51982 £

Oct.15,.1982. ;

Dec.31, 1982

L Mar.Ld,Lyos

: July 1r— Oct-f',
. 31,1983 -
?'sapt,3°s5'83f“

1983 .-

1983,

"AID drafts, Gosf{
signs SRR

‘AID/W and AID/RCO

' action EREAN
,,AID/WTCQiff
.+ Proposers_.

§co, USATD and 605

~ KU, USALD and-GUS -

,RCO:énd;Co@ttactotS"
Contractor
‘COntradtot‘
»USAID and Contractors

BSAID;: GOS and |«
Contracto:s.»' R

i Contractbrst

v,Conttactors;

< contractors
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18. First of quarterly
‘Progress reports

iq.

Interim Evaluation
20§\F1nal evaluation:

MEM/NEA Chief of
Party departs

NEC Chief of Party
departs

2

22,

NEC Activities

1. Supplementary Bechtel;

contract

2. PSC Interim Advisor
arrives

3. Maintenance, Purcha-
sing and Stores
Advisor arrives

4. New tariffs developed,>A

5. New organizational
structure in place

6. Purchasing and stores

procedures improved

7. NEC Chief of Party
- . arrives

8. New maintenatuce pro-
cedures es.nb)ished

9. First short-term
training program
10.
~ and Budgeting Advisor
. arrives
11.
Advisor arrives
Maintenance, :Purcha-

_ sing and Stores
*  Advisor departs

12.

NEC Finance, Planning

NEC Energy Efficiency

o May 31,°1983

 Mar,31, 1983’

©Mar.31, 19837
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Due Date :

“Dec. 31, 1983
‘Jan.15, 1985 -
Apr.15,"
Yy 31, 1987

‘May. 31,

f?Due Dates
".Sept 30, '82
:‘tO Dec 31 '83

Oct.1; 1982 to”
“uly 31 1983

_ Oct. 1 11982

”odtL31,1

July 1 - Oct.
31, 1983

July 1 - Oct: -

31, 1983 -

Mar.31, 1984

1987

1987: .

«',Responsibilities;

"Contractore

Evaluator GOS anc
Contractors %

Evaluator, GOS anc

Contractors.

. Contractor T

Contractor .

. NEC; Bechitel

1983w, contraes

Contractor:

3*Responsibilities

GOS and USAID to
signv S .

PSC Advisor, USAID

j_BechteiQ;

sty AT

* NEC, Becht&l.'
s.Contractor ..

- June 30,1983 SNEC;

Contractor

Bechtel -

@1/'
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Activities

13.

14.
15.

16.

17,

6.

7.

9.

© 10.

New financial
controls and
billings procedures
completed

Improved load manage-
ment study completed

NEC Energy Efficiency-
Advisor departs

NEC Finance, Planning
and Budgeting Advisor
departs ‘

NEC Chief of Party
departs

'MEM/NEA/GPC Activities

. Due Dates

May 31, 1987

Due Date.: -

.Responsibilities

Oct.31, 1984 . Contractor

D

May 31, 1984 tor
Julyiii;rdég
31, 1984

Julyllfé;odﬁ

Contractor:

‘Contractor’

31, 1985

Contractor

Supplementary EDI/ISTI
Contract

MEM/NEA Chief of Party
arrives

Assignment of all NEA
personnel to new organi

“ezation structure

NEA Energy Pricing and
Allocations Analyst
arrives

First of policy option

papers prepared

First short-te:m train-

ing course in Sudan

Study of energy efficien-

cy equipment completed

and appropriate programs

identified

NEA Planning Analyst
arrives

Iﬁproved GPC scheduling;-
and distribution system

for crude oil and
refined products

Refined products allpca;
- tions procedures improved.

Sept 30,,'82

June- 30,1984 ;; ~ NEA,*GRG, '
- JContractor:

"GOS and USAI~ -~

toVanE’SO, '83 sign

May 31, 1983  Comtractor

June 30, 1983 NEA

July 1l ="Oct." - Contractor -~

3;?;l983tg i

4“NEA,;Coptractor'
Lo oo N

;#NEA;"FPC;i

Sept.30, 1983
- 20777 Contractor

Jan.31, 19847 " NEA,  Contractor

May 31,7 1984 . ContFactor

June 30, 1984

Résponsibilitiés”
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MEM/NEA/GPC Activities ~* Due Dates  Responsibilities

11. Detailed national . June 30, 1984 ';V NEA, Contractor
energy plan T )

12, Long-term U.S. “Aite. 3T1C10847 © NEA, Contractor
training begins f

13. NEA Energy Pricing ‘Tan, 1 - dpr. . Contractor

and Allocations 30 1985yv

Analyst departs

14. NEA Planning Nov.':30; 1986 .. . Contractor
Analyst departs ,

15. MEM/NEA Chief of ‘May 31,198

 Contractor’ -
Party departs N

‘D..". Procurement Plan

Procurement of commodities within the project will be relatively
-small, amounting to a total of $§ 388,800. In accordance with AID
regulations, the source and origin for grant purchased commodities
will be Code 941 and the host country. USAID will purchase vehicles
directly for the project contractors. Because of the long delivery
time, the vehicles will be ordered before the contractors are selected,
in order to have their arrival coincide with that of the contract advisors.
All other commodity purchases will be made by the contractor directly but
the firms will receive USAID assistance.

‘E. Evaluation Plan

The evaluation plan will consist of two major evaluations, a
detailed baseline study conducted by the two contractors and the
quarterly progress reports submitted by each contractor. The USAID
Energy Officer will be responsible for arranging the two major evaluat-
ions. Since the contractors will not be in place for 9-12 months
after project approval and a number of immediate short-term interven-
tions will have taken place, each contractor will do an evaluation of
their assigned MEM institutions as a baseline report. This
information will be used to create their short and long-term working
-plans and sechedules.

1. Interim Evaluation

The Interim Evaluation will be a joint effort of the MEM and USAID
at a time early enough to allow adjustment in the project plan to e
correct any project design errors or compensate for changing circumstances..
It will be conducted around January 1985 after 15-18 -months of
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long-term contractor assistance. An energy plamner and an electric utility
specialist will be hired for one month by AID to assist in the evaluation.

The teau may also include the REDSO Energy Officer if additional assistance
is required. Some of the important factors to be considered are as follows:

1. the impact of the immediate short-term assistance.
2. the provision of advisory services and training by the contractors.
3. the extent of coordination of activities by the two contraetors. o

4. NEA acceptance by the MEM and other GOS Ministries as a centralized
energy planning staff. . :

5. the appropriateness of the relative project contributions to the NEC,»'
- NEA and GPC. Special attention will be directed to the GPC in light
of the rapidly changing oil sector in the Sudan.

Additionally, each project output will be evaluated to determine the extent
to which it has been achieved. The evaluation team will determine if the
outputs are still reasonable objectives for the EPM project and, if necessary,
will suggest project adjustments.

2, Final Evaluation

About four to six months before EPM project completion, a detailed final
evaluation will be completed. The major focus of the effort will be the
measure of the project achievement of its purpose, outputs and end of project
status. One outside consultant with general energy planning and management
experience will be hired for one month to assist USAID and the MEM to complete
the evaluation. It is expected that the final evaluation will take place in
early 1987.

F. Conditions and Covenants

The EPM project will include no special conditions precedent but the GOS
as grantee will covenant as follows: ,

(1) Counterpart Personnel: In view of the importance of institutional
development to the objectives of this project, the GOS covenants that, except
as USAID may otherwise agree in writing, appropriate Sudanese officials will
be assigned to work periodically with long-i.erm resident advisors funded under
this project.

(2) NEC Donor Coordination: In recognition of the importance of consistency
and compatibility of all external donor-funded activities at the NEC, the GOS
covenants (a) to keep USAID apprised of such activities, both ongoing and contemplated
and (b) to arrange for periodic meetings approximately annually of major donors
for the general purpose of coordinating ongoing and planned donor assistance.
Following the meeting in May of 1982 another should take place before the end of
1983.
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(3) Private Sector: Because of the important role the private sector
can play in improving energy efficiency in Sudan, the GOS covenants that
to the maximum extent practical, GPC, NEA and other GOS entities will
encourage private sector participation in energy planning, distribution and
congervation. -

(4) Energy Pricing: The parties agree to a detailed socio-economic
analysis of GOS energy pricing policies. This analysis will determine the
long~term, full replacement cost of electricity and petroleum fuels, compare
these to current real costs and prices, and suggest appropriate pricing
adjustments to more fully reflect current and likely future costs of energy,
including foreign exchange costs, in a manner that is consistent with GOS
economic objectives.

§



“VI."A. PROJECT DESIGN SUMMARY

LOGICAL FRAMEWORK

Project Title and Number. Sudan Energy Planning and Management (650-0059)

Narrative Summary -

~

’ Objectively Verifiable Indicators

Means of Verification

Important AssumprionS‘

Program or Sector Goalf

To ease energy related .,
constraints to economic
recovery while contribut-
ing towards a longer term
goal of meeting Sudan's
energy requirements for
domestic, agricultural
and industrial uses.

I,

‘Measures of Goal Achievements:

1. Improved GNP in energy sensitive
sectors.

2. GNP per unit of energy consumed
increases.

3. Energy allocations correspond
with national and regional
development priorities.

4. Type of energy consumed
recognizes environmental and
economic constraints in Sudan.

1. Energy supply and
demand analysis

2. Economic and energyf

statistics

3. GOS energy manage-
ment plans and
programs.

Assumntions for
achieving goal targets:

1.

2.

) 4 L]

The real price of oil
remains stable for
the next fivce years.

Sufficient foreign
exchange is available
for the purchase of
oil.

Hydro and thermal
electric power plant
construction remains
close to schedule.

MEM has the authorit
to implement its

. ‘~plans and policy.

1
(<)}
[\V]



Project Title and Number: Sudan Energy Planning and Management (650-0059)

Narrative Summary

Objectively Ve:ifigble_Indigatdréii

Means of Verificationﬁ‘?~'

Important Assumptions -

Project Purpose:

a. Increase the short-

term reliability of
the Blue Nile
electric power grid
and improve the
managerial and
financial capability
of the NEC to
generate, transmit
and distribute power
in bulk.

Improve the capa-
bility of NEA and
GPC to plan and
prepare for the
most efficient use
of Sudan's energy
resources.

End-of-?roject Status

..NEA will provide more reliable

electricity service through’
regional electricity boards and
by (a) improved NEC organiza-
tion and management structure,
(b) orderly maintenance and re-
pair schedules, (c) effective
use of spare parts provided by
CIP and (d) improved cash flow
by accelerating collection of
accounts payable.

NEA will be capable of planning and
advising on implementation of
energy supply and demand poli-
cies that are of optimal behe-
fit to the Sudan. .

GPC will have reviewed planning
techniques and appropriate poli-
cies to import, process and dis-

. tribute petroleum products in an

orderly fashion.

Public corporations, government in-
stitutions and larger private com-
panies will use energy supplies
more efficiently.

Commercial and financial arrange-
ments for distribution, service of
and financing of cost-effective
and energy-efficient equipment

‘will _have been strengthened.

1.

NEC and GPC operat-
ing and financial
records

NEA data studies
and recommendations

Project Evaluations

Energy consumer
records of
production and
energy use

Contracts and agree-
ments between oil
companies and GOS.

NEC has ability to
generate and retain
operating revenues
to the satisfaction
of the GOS

The policy analysis
and planning
functions of NEA are
accepted by GPC, NEC
and other section of
MEM.

GOS implementation
of regional govern-
ment programs is
conducted in a clear
and timely mammer to
permit project to
respond accordingly.

Trained individuals

!
=]
w

[

return/their position.. !

in MEM.tO



Project Titte and Number: Sudan Energy Planning and Management (650-0059)

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Project Qutputs
NEA:

1. Adoption of and order-
ly transition to new
organization structure

2. National energy supply
and demand planning
and evaluation func-
tions consolidated at
NEA.

3. Energy analyses and
policy option papers
prepared

4: Detailed energy p]ans
completed and :
reviewed annually.

5. Recommended policies
and plans implemented

6. Capacity for
computer assisted
data processing
and analysis expanded.

7. Plan for regional

Magnitude of Outputs:

1. x

4. Once per year

6. 5 people

energy allocation developed. 7. One plan

8. Energy pricing and

regulations in accordance

with national develop=

ment priorities implemented.

9. Fuelwood and traditional
o.. energy sub-sector policy

8. Two reviews of pricing
and regulations.

9. One policy

—o established and initial action taken.

NEA

1. NEA records and
accounts.

2. Project records
and evaluations

3. Review of NEA
studies.

4. MEM and AID
records

5. Project evalua-
tions

6. Contractor records
7. Observations

Assumptions for achiev-
ing outputs:

1.

Commercial users
desire to improve
energy efficiency.

Cooperation of GPC
NEE and private
sector in providing
suitable information
to NEA.

. Ccoperation of public

in NEA analyses.. -
‘ L
o

. Demand for e1ectr1c1ty g

generat1on from BNG 1
remains constant or ‘
grows proportionate to
capacity of BNG.

NEC management will
endorse reorganizatior
and adjust functional
duties among the
several departments.

Private sector market-
ing companies assist

GPC in data areas and ,
work with GPC for mutual
benefit.

Public and private pro-
fessional skills are
effectively tapped.



‘Project Title and Number: Sudan Energy Planning and Management (650-0059)

Narrative Summary

.Objectively Verifiab]ellndicators

Means of Verification

Important Assumptions

10.

11.

12.

ol

Expanded use of j
appropriate energy-

efficient equipment

promoted.

Energy information
needs prioritized
and strategies
implemented.

Case studies of
successful energy-ef-
ficiency operating
experience prepared
and findings dis-
seminated.

“10. One Study

‘11. One policy study; -

100 publications
acquired/developed
distributed in
quantity.

“12.- 20 reports.

—gg_



Project Title and Number: Sudan Energy Planning and Management (650-0059)

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important

Assumptions

Project Outputs:

NEC

1.

New NEC organizational
structure and manage-
ment procedures
developed and im-
plemented.

. Maintenance procedures

reviewed

Purchasing and
stores procedures
reviewed.

. Planning and budgeting:--

procedures and
techniques reviewed

. Financial controls system

and billing procedures
reviewed.

. Energy efficiency and

load management pro-
grams reviewed

. Tariffs reviewed for NEC

and regional governments.

Magnitude of Outputs:

5. Collection improved
25% by year 3 and
60% by year 4

1.

NEC management
structure diagram
and corporate
policies handbook

. Maintenance

schedules

Purchasing and
stores documents

. Planning documents

and budgeting.
systems.

Financial control
systems and accounts
receivable reports -

. Energy efficiency

and load management
programs.

. Revised tariff

schedules

997



Project Title and Number: Sudan Energy Planning and Management (650-0059)

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumption

Project Outputs™
GPC.

1. Flexible oil
products allocation’
system- designed.

2. Improved d1str1but1oﬁ}

scheduling systems
designed.

3. Reductions in o0il andl
refined products pur-_

chase costs

4. Improved financial
management systems -

Project Inputs: :
Technical Assistance - .

Training
Commodities
Local Currency

Please see Hudget
for details

’_“Magnitude of Qutputs

1. One System

2. One.system -

3." Average saving: ot -

£1720" cents/barral -

Shex

" Please:see bidget for detafls

GPC

1.

Oper'ationa'l“and?{.f*"i

.- financial records -

2

23

. 'Review of reports

‘Contractor records .=
-zand’ project evaluation

Technical Assistéhte

contract documents

Training schedules
and plans .

AID internal reports ,}
Integr reports from -

contractor
GOS budget documents

1. Necessary GCS support

provided to the proje

2. AID funding is avail-
able on a timely basis
through term of the
project
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VI.B. Job Descriptions

1. MEM/NEA Chief of larty

The MEM/NEA Chief of Party shall be an employee of a U.S. contractor who
will assist the GOS in implementing the Energy Planning and Management Project.
This specialist reports functionally to the Minister of Energy and Mining, and
administratively to the USAID Project Manager. He also reports through normal °
corporate channels of the contractor to ensure that all contractual obligations
are met.

a. Scope of Work
Management
This specialist will:

1. Manage and supervise MEM, NEA and GPC project activities and
project personnel. ' : :

4 2, Assist the NEA in developing objectives, priorities, directivese
and strategies; coordinating preparation of long-range, intermediate, and annual
work plans; and implementing. strategies as deemed appropriate by NEA.

- 3. Assure the achievement of NEA project outputs.

: 4. Develop administrative, financial, organizational and implementation
plans and Dr0c°dures to carry out these work plans. o

5. Supervise financial management of project funds, budget and disburs-
ement of project funds for procurement of commodities and training. C

- . 6. Act as the NEA Resident Advisor, reporting to the head of the
NEA in. the conduct of his programs at the NEA, to ensure the coordination of these
programs with NEC, GPC and other GOS departments and agencies. ,

7. Advise on the selection of short-term project consultants, and
coordinate their inputs.

8. Select and procure contract commodities for project use.

9. Establish and maintain relationships and close cooperation with
other donors, private sector companies, other governmental bodies, Sudean Renewable
Energy Center personnel, and private voluntary organizations in support of NEA
objectives.

. 10. Assure that Sudanese capabilities in energy planning and managementl
are upgraded to the point where NEA is capable of carrying on when the project is
completed.

11. Monitor recurring costs to ensure that the limited GOS budget can

continue to ‘support fu11—capacity operations of the NEA upon completion of USAID ‘
assistance.’ , »'”

.f‘12.;. Perform all other functions normaliy related to. the Chief of Party
position for effective management of the EPM project at the MEM, NEA and: GPC.

-+ Training
1. Assist the NEA and GPC in assessing NEA and GPC manpower training

1%

needs.
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- 2. Advise on the selectioﬁﬂof,loﬁéfté;mtandféﬁéfti
in the;qgsi&agq"in third countries. G il o

teri’training progras

77 3. Recommend and coordinafefﬁlsi}éh&itﬁii&:édﬁﬁtry pargiéiﬁéﬁfitfainiqég
using contract funds. ot L e e

Régorting

1. Assist in organizing USAID monthly meetings. An agenda will be
prepared before each meeting highlighting actions requested and taken for each
issue on the agenda. The agenda will continue to carry pending issues until
resolved. L

2. As requested by USAID, prepare special reports . .on project:}
activities. . : T
MEM Policy Advisor Responsibilities

He ghall be available to the MEM as a Policy Advisor. Approximately
one-half of the project time will be required in this function. The other half
of his time will be spent in support of NEA.

b. Minimum Qualifications

1. B.S. in a natural resources technology or natural resources
management discipline, plus either an M.S. in engineering or an M.A./M.B.A.
in energy economics, business administration or public policy management.

2, Fifteen years of practical experience in management of inter-
disciplinary technical and non-technical functions in the energyv field which
includee experience at a senior administrative level. At least two years experience
related to the organization of governmental institutions responsible directly for
energy planning and management.

3. Two years of work experience in an LDC, at least one year of which
must include administration of development projects under hardship conditions.

4. Superior written and verbal communication skills.

5. Willingness to study and learn spoken Arabic if not alreadyAflﬁent.

Other Factors Given Consideration

A. Spoken Arabic at FSI level 2 or above.
i B. Past experience in Sudan or Africa. ..
V‘i£C; Functional experience in electric industry or pe;roleu@fiéﬁgpgfys,
D.  Experience in working with the private sector, publié‘q;éénizégibns

and institutions, and private voluntary organizations in LDCs.

1Y
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2, NEA Planning Analyst

The NEA Planning Analyst shall be an employee of a U.S. contractor who will repori
functionally to an appropriate NEA counterpart and administratively to the MEM/NEA
Chief of Party.

a. Scope of Work

Management
1. Help to organize and define NEA data collection“and analysis =
functions.

2. Supervise the collection ‘and analysis of ‘energy. supply and demand
data; o RPN, R

3., Develop prioritized policy and program’alternatives arising from ;
the study of these data. - ) S T

Ll 4. Assist in development and implementation of management plans
and program strategles deemed appropriate by NEA and GPC.

555. Establish working relationships with individuals doing related
»work both within the Sudan and elsewhere, such as the Sudan Renewable Energy
Center.“ﬂ

.6,  Identify and reconmend U.S. short—term technical assistance in
'support of NEA and GPC. S

*;“Z;' Assure achievement of all NEA and GPC project outputs.

’eTraining .
".1. Assist in assessing NEA manpower needs.

‘ 2. Identify and prioritize NEA training needs and, where deemed
Aappropriate by NEA, coordinate and sdminister local in-country training programs
rand production of training materials in the Sudan.

L 3. Assure the acquisition and development of written and individualf
‘training materials and their effective use. ‘ - Do :

4, Assure continued development of the NEA library and its effective?

- Reporting

L 1. Prepare brief monthly reports on project activities for USAID and the
. GOS, The reports will highlight the achievements, issues, problems and recommendations
fassociated with the project. The format will be agreed with the GOS and USAID.

. ‘ 2. Prepare an annual report on project activities and progress. The
;format will be agreed upon by the GOS and USAID.

S 3. Assist the NEA in. presenting project findings to GPC, NEC or other
, relevant GOS agencies. , L

s b:,': " Minimun Qualifications |
" 1. B.A. or B.S. in economics,,statistics or scientific discipline.

2. M.B.A. in business administration or;M A./M. S. in economics orzy

public policy.


http:M.A./M.Si

D3

c ' 3. A minimum of seven years experience in related fields (e g.vmarket
research, corperate planning), of which two years should be related: to .energy"
planning and management for developing countries.

_"' 4. A minimum of one year experience in an LDC ‘1iving:under hardShipEA
conditions.’ ’ R - ‘; o
s, Experience collecting and analyzing data, preparing reports and
carrying out policy analyses in energy economics.

: 6. Practical experience in the administration and implementation
of development projects and the ability to work in an interdisciplinary team.

7. Superior written and verbal communication skills.
. 8. Willingness to study and learn Arabic if not already fluent.

;;c.gdyother Fantors Given Consideration
.~ 1. Spoken Arabic at FSI level 2 or above.

"2, Past expefience in the Sudan or .frica.

435_ Formal training in a relevant energy. discipline.

1k
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3. NEA Energy Pricimgand Allocations Analyst

The NEA Energy Pricing and Allocations Analyst shall be an employee of
a U.S. contractor who will report functionally to an appropriate NEA
counterpart and administratively to the MEM/NEA Chief of Party.

a. Scope of Work

This ‘pecialist will:

1. analyze GPC crude oil and refined products supply and procurement
practices, supply schedules and distribution arrangements and
recommend changes where appropriate.

2. advise GPC on options for implementing agreed changes to supply
and distribution arrangements, and assist GPC in making these
changes where appropriate.

3. analyze logistics and scheduling activities between Port Sudan
refinery, PPPPC (pipeline company), GPC and private-sector
marketing companies.

4, analyze existing GPC allocations practices and alternative plans
and programs for the allocation of refined petroleum products by
region and by end-use sector of the economy.

5. design and conduct technical and economic analyses of the relative
impact upon the Sudanese economy of various pricing policles for
~electricity rates and refined petroleum producis.

~6. establish and maintain working contacts with appropriate
.- professional staff in other GOS entities and the private sector
- in order to have access to any avallable expertise from these
sources.

7;:assist the work of other long-~term and short term advisors. in - .
-~ related fields, particularly those engaged in energy priciugwaﬂdf
lallocations issues at NEC and GPC..

;b;;Minimum Qualifications

'1. B.A. or B.S. in relevant field of study, e. g. distributiv.
' trades, operations research, commerce, energy economics.

:2; Ten years experience in energy industry with priwmary emphasis -
" on the operation of terminals, pipelines and road tank wagons,
-and the scheduling of oil shipments in bulk. :

3. At least two years experience in international crude oil and
’ petroleum products trading would be helpful.

4. One year of work experience in energy projects related to LDCs,
preferably including six months of hardship post in Africa.

5. Language ability in Arabic or a willingness to leaw Arabic would
be helpful.



73 -

4, NEC Interim Resident Advisor

This person will..be a Personal Services Contractor and will provide one year of
senior advisory services, as soon as possible, (October 1, 1982) to the Director
General of the NEC.

a. Scope of Work

1. Act as the personal advisor to the Director General on all matters
concerning organization, finance, accounting and tariffs, engineering, construction
and operations, billings and customer and employee relations.

2. Be at the disposal of the Director General to work on any special
projects that might be assigned.

3. Attend any international donor meetings as might be required.

B. Minimum Qualifications

1. B.S. in Electrical or Mechanical Engineering.

2, Twenty-five years cf progressive professional experience in electric
utility organization(s) and/or consulting firms. At least five of these yezrs rust
have been in the capacity of a senior manager.

3. Proven administrative experience and superior written and verbal
communications sgkills.

4. Experience in a smaller U.S. electric utility would be particularly
desirable.

.~ 5. One year of work experience in energy projects related to LDCs,
preferably with six months residency at hardship posts in Africa.

: fﬁﬁﬁ.v Language ability in Arabic or a willingness to learn Arabic would
be helpful. '
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5. NEC Chief of Party

The NEC Chief of Party shall be an employee of 2. U.S. contractor who will
assist the GOS in implementing the Energy Planning and Management Project. This
specialist reports functionally to the Minister of Energy and Mining, and adminis-
tratively to the USAID Project Manager. He also reports through normal corporate
channels of the contractor to ensure that all contractual obligations are met.

a. Scope of Wbrk

Management
This specialist will:

1. Manage and supervise NEC project activities and project personnel.

2. Assist the NEC in developing objectives, priorities, directives
and strategles; cnordinating preparation of long-range, intermediate, and annual
work plans; and implementing strategies as deemed appropriate by NEC.

3. Assure the achievement of NEC project outputs.

4, Develop administrative, financial, organizational and implementation
plans and procedures to carry out these work plans. ~

5. Supervise financial management of project funds, budget and. disbursemenr
of project funds for procurement of commodities and training.

6. Act as the NEC Resident Advisor, reporting to the head of the NEC
in the conduct of his programs at the NEC, to ensure the coordination of these programs
with NEA, GPC and other GOS departments and agenciles.

7. Advise on the selection of short-term project consultants, and
coordinate their inputs.

8. Select and procure contract commodities for project use.

. 9. Establish and maintain relationships and close cooperation with other
donors, private sector companies, and other governmental bodies, in support of NEC
objectives.

10. Perform all other functions normally related to the Chief of Party
position for effective management of the EPM project at NEC.

' Training
1. Assist the NEC in assessing NEC manpower training needs.;

. e 2 Advise on the selection of long-term and short-term training programs
~in'the U S. and in third countries.

3. Recommend and coordinate U.S.- and’ third country participant training
- using contract funds.

Reporting o « S

1. Assist in organizing USAID monthly meetings. An agenda will bewprepared
before each meeting noting actions requested and taken for each issue onﬁthe agenda.
The agenda will continue to carry pending issues until resolved. s

2. As requested by USAID, prepare special reports relating to project
activities. -

19



;5b5f”5Minimum Qualifications

- ©1l. An undergraduate degree in a related technical area and preferably
;an MBA or formal training in the areas of management and planning. -

o 2, Fifteen years experience as a senior manager in U.S. electric utilities.
Experience should be concentrated in the areas of operations and maintenance, including

~construction. Additional experience should include commercial planning aspects of
-an electric utility.

3. Two years of work experience in an LDC, at least one year of which
must include administration of development projects under hardship conditions.

4. Proven administrative experience and superior written and verbal
communications skills.

5. Willingness to study and learn spoken Arabic if not already fluent.

Other Factors Given Consideration

1, Spoken Arabic at FSI level 2 or above.

2. Past experience in Sudan or Africa.

3. Experience in working with the private sector and public organizations i
and institutions in LDCs.

c/O
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6. NEC Maintenance Purchasing and Stores Advisor

This person will be an employee of Bechtel who will be responsible for assistance N
pertaining to NEC maintenance, and purchasing and stores. He will report functionally
to an appropriate NEC counterpart and administratively to Bechtel. :

a. Scope of Work
This specialist will:
1. Review NEC maintenance procedures and operations, and recommend-possible:
improvements. o ‘ T
' 2, Review NEC purchasing and stores. procedures and operations, and recommend
possible improvements.

- 3. Assist in implementing any of these'above recommendations as agreed
upon by the management of NEC. : y L ,

4. Train Sudanses counterparts in the area:of aintenance, and purchasing
and stores. S R T A
5. Supervise any related short-termYassistance“andftraining.

" b. Minimum Qualifications

1. An undergraduate degree in engineering or a related area.

2. Ten years related experience in materials equipment and supplies
with U.S. electric utiliiics, preferably in a small or medium-sized rural utility.

3. Proven administrative experience and ability to work in an interdisciplinary
team. ‘

4. Superior written and verbai communications skills.

5. One year experience in projects involving LDCs.

6. Willingness to learn spoken Arabic would be an advantageé'

_Other Factors Given Consideration
'1fi1; Spoken Arabic at FSI 2 level or above.
2. Past experience in Arabic-speaking countries7livinglunderﬁhardship
conditions. J
"‘3; * Experience in working with public organizations and “institutions in LDCs.




7. NEC Financial Controls and Planning Advisor '

This advisor shall be an employee of EL U S. contractor who will: be responsible
for assistance pertaining to NEC financial control and planning’ activities. He "will
report to the NEC Chief of Party.

a.

Scope‘of Work

"l. Review NEC financial procedures, and planning procedures and techniques,

and recommend possible improvements.

u2.. Reriew NEC billing and debt collection procedures and operations,

and budgeting procedures and recommend possible improvements,

improvements.

by the management of NEC.

3. Review NEC and regional government tariffs, and recdmﬁendhbbébiﬁieif

4. Assist in implementing any of the above recommendations as agreed upor

5. Train Sudanese counterparts in the areas of finance and financial

controls. and budget planning.

b.

an M.A./M.B.A. in economics or business admlnistration.iﬁ

6. Supervise any related short- term assistance.;'

‘Minimum Qualifications

1. B.A. or B.S. in finance, accounting or business administration, and S

2. Ten years related financial controls and planning experience with U S.v

electric utilities.

team.

tions.

,_3}¥ Proven administrative experience and ability ‘to work in an: interdisciplinary

4. Superior written and verbal communication shills;

1,25. One year experience in projects involving‘LDCs.'«¥

Other Factors Given Consideration

1. Spoken Arabic at FSI level 2 or above.

2, Past experience in Arabic-speaking'countries{liVingfunderfhardship condi-

to, emall

-3. Prior experience with financial controls and planning relategf

utility systems.

4, Experience in WOTK1ng with the private sector and public organizations

and institutions in LDCs.u
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8. NEC Energy Efficiency and Load Maﬁagement Advisor

, This advisor shall be an employee of & U. S. contractor who will be responsible
for assistance pertaining to energy efficiency. and load management ., . He will ‘report
to the NEC Chief of Party.

a, Scope of Work

1. Review NEC and its large commercial/institutional/governmental and
industrial customers. efforts to use electricity efficiently and recommend strategies
for improvement in cooperation with similar NEA survey work of major petroleum end-
users, o

2., Prioritize NEC and national training needs for professionals and
lower-level technicians in electrical energy efficiency, and implement training
strategles and programs as deemed appropriate by NEC.

o 3. Train Sudanese counterparts in the areas of improving energy efficiency
and load management.

4, Evaluate the performance, cost-effectiveness and applicability of
various types of industridl and commercial electrical equipment to determine their
appropriateness for use iu the Sudan. Work in cooperation with:NEA evaluation - .
of petroleum-using equipment.

5. Using NEC personnel, conduct electrical equipment surveys of a select
number of large energy-users to determine equipment needs to improve energy-efficient
utilization of electrical power. Work in cooperation with NEA sponsored survey work
of petroleum using equipment to develop prioritized lists of end-users equipment
needs for possible consideration under future USAID Commodity Import Program
allocations.

6. Review NEC load equipment programs and recommend possible strategies
for improvement.

7. Assist in implementing any of the above recommendations as agreed upon
by the management of NEC.

8. Provide instruction in load management and energy-efficiency to
university and polytechnic faculty and students, engineers through the Sudan Engineering
Society, and short-term management instruction through the Management Devel~pment
Center or other appropriate assoclations.

9. Assist in organizing large-user working groups on energy-efficiency
and load management for industrial users and large commercial/institutional/governmental
end-users.

b. Minimum Qualifications

I B.S. in electrical or mechanical engineering, preferably.with a minor
in ecOpomics or business administration.

2, Seven years related experience in load management, selection of energy-
efficient equipment, and design of energy-efficient systems for industrial and
commercial/institutional applications.

3. Proven administrative experience and an: ability to work in an. inter-
disciplinary team.

4, Superior written and verbal communicatialskills.{
5. One year experience in projects involving LDCs.

6. Willingness to learn spoken Arabic would be an advantage~

Yo
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Qther Factors Given Consideration

1. Spoken Arabic at FSI level 2 or above.

2. Past experience in Arabic-speaking countries living under hardship -’
conditions.

3. Prior experience with load management -and.’’ energy-efficiency relatec
to small utility systems.

4.  Experience in working with the private ‘sectot’and public:organizatione
and institutions in LDCs. ' o T e e ' '

¢4
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VI.C Sudanese 0il and Gas Exploration

0i1 exploration in the Sudan has been accelerating following the
announcement in the past two years of discoveries by Chevron Overseas Pe-
troleum, Inc., a subsidiary of Standard 0i1 of California. Chevron is still
the leading exploration firm, and the only one which has reported success
to date. As of 1982, Chevron had invested over $300 million in oil explora-
tion in the Sudan. Several other firms are also engaged in exploration. These
fims include: Texas Eastern, Union Texas (an Allijed Chemical subsidiary),
CFP Total (France), Phillips Petroleum, Sunmark (a division of Sun 0il),
and Transpacific 0i1 and Minerals (Canada). Letters of interest have been
received by the Ministry of Energy and Mining from Mobil, Ensearch and At-
Tantic Richfield.

0i1 Exploration dates to 1959, when the Italian firm Agip explored the
Reil Sea coast and drilled six wells. Only one of these, the Derwara 2, tested
hyrdrocarbons, but was deemed uncommercial.

Through the 1960s and early 1970s, a number of firms explored this same
Red Sea area. These include Shell, Texaco, American Pacific Company, Ball
and Collins Group, Ocean 0il, and most importantly Chevron. Chevron was
the only cne of these companies to drill any wells in ithe area. Two wells
tested noncommercial hydrocarbon flows and the other was dry. In 1977, Chevron
relinquished theitr Red Sea concession to concentrate on a 516,000 sq. km
bTlock in southcentral Sudan. It was here that oil was first discovered in
1978 at the Abu Jabra field. Subsequent discoveries were made in the Unity
and Tallih fields Tocated near Bentiu, and the Tabaldi and Shariff fields
1ocated near Mugkad. .

Chevron is now developing these finds, of which the Unity field has the
highest potential. Here, 0i1 is found in 15 ft. sandstone reservoirs at a
depth of from 11,000 to 14,000 ft. Probable reserves in place are estimated
at 300 million barrels of light crude, of which only 80 million barrels may
be recoverable. Chevron has stated that the existing wells of the Unity
field are likely to yield 8,000 - 10,000 bbls per day for at least ten
years.

Production from all Chevron discoveries to date may be 15,000 bbls
per day. However, production is not yet established because there is no
refinery in the region. Plans for a 5,000 bbls per day topping plant or
mini-refinery were put forward, but then cancelled and the new refinery.
to be built in Kosti, is not expected until after 1986.

Chevron continues to explore and drill on their existing concession.
Chevron also has a 78,000 sq. km tract in the Melut block south of Malakal.
Regional exploration is scheduled to begin here in 1983.

Second on the scene in the Sudan was the French state firm, CFP. In
1979, they were awarded a concession covering 7,500 sq. km onshore near
the Red Sea. They have drilled one unsuccessful well, Other CFP concessions
include 150,000 sq. km and 45,000 sq. km blocks awuerded in 198). Both arve
located in south central Sudan. tio drilling is expected in these tracts
before 1983,

b rs
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In 1979, Texas Eastern signed an exploration agreement for 27,000
sq. km offshore in the northern Red Sea and in 1980, Union Texas signed an
agreement to work a 4,250 sq. km strip along the Red Sea, south of Port
Sudan. They have recently begun drilling the Digna 1 at this location.

In 1981, interest in Sudanese explovation concessions continued to
grow. In this year, Ph1111ps Petroleum signed an agreement to explore a
120 .000 sq. km concession in northcentral Sudan. Two other agreements,
a 70,000 sq. km concession with Transpacific 011 and Minerals of Canada
in south central Sudan, and a 172,000 sq. km tract for Sun in central
Sudan, were about to be signed in June 1982. If these agreements proceed,
over 30% of the country will be under exploration Ticense. Mobi], En-
search and Atlantic Richfield have expressed interest in concessions,
and Shell and E1f Aquitaine are reportedly being considered as partners
in the Ph1111ps blocks. The acceleration in exploration and development
activity is evident from drilling footage data. After Agip completed
their sixth well in the early 1970s, a cumulative total of 50,000 ft.
had been drilled. By 1978, footage reachad 80,000 ft. for nine wells,
and by 1982, a total of 31 wells had been dri]]ed for a total depth
of 310,000 ft.

At the beginning of 1982, of these 31 wells, six were drilled by
Agip, one by CFP and 24 by Chevron. Expend1tures to date by Chevron
have been about $300 million. Of Chevron's 24 holes drilled, 12 were
dry, three have been capped for later evaluation and nine showed oil.

Of these nine, five wells were judged to be commerical. These are

Abu Jabra, Unity, Tabaldi, Sharaf and Tallih. The Unity field has had
several stepout wells drilled. The timing of these discoveries and the '
reported flow rates are summarized below.

Field Date Tested Test F]ow,bb]s/day
Abu Jabra July 1979 875 -
Tabaldi Aug. 1979 135

Sharaf July 1980 3,600

Unity 2 Mar. 1980 2,900

Unity 3 May 1980 2,900

Unity 5 Sep. 1980? 3,600

Unity 7 Jan, 1981 2,900

Tallih - Feb, 1981 | | 3,600

0i1 exploration is expected to continue at a rapid pace in the Sudan.
The prospects of new discoveries are high, and the uncertainties associated
with possible major changes in domestic 011 production potential will be
a key factor in Sudanese enerqy management planning.

qb
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VI.D Kosti Petroleum Refinery

Recent crude 0i1 discoveries in the Sudan, combined with the country's
unfilled demand for petroleum products, have led to plans for construction of
a new oil refinery at the Nile River port of Kosti, located 275 km south of
Khartoum. Engineering and financial plans have been reviewed by the World Bank
and by Chevron. The Ministry of Energy and Mining indicates a choice of refiner
design and financing is imminent. Once this occurs, tender offers for construct
can be evaluated and construction started. A refinery may be completed at Kosti
by 1986. However, the high cost of a pipeline, . and the rapidly changing situa-
tion in oil exploration have raised considerable uncertainties about the re-
finery size, configuration and cost%.

In August 1981, an agreement was signed between the Sudanese government,
the International Finance Corporation (IFC) -- a World Bank affiliate -- and
Chevron Overseas Petroleum, Inc. (Chevron). This agreement created the White
Nile Petroleum Company whose purpose is the financing, planning, construction
and operation of the Kosti refinery. Under the terms of this agreement, the
Sudanese government and Chevron were each to own 40% of the company's equity,
while the IFC was to hold 20%. The equity split has since been restructured
to cut the Chevron stake to 20% and raise the Sudanese government to 80%.

White Nile Petroleum Company has issued invitations for initial engineering
and financing planning. Chevron and Bechtel Company are hired consultants on
the design and management of the project, and discussions concerning the re-
finery configuration and financing are well advanced. These firms have offered
five alternative design proposals, each providing for a slightly different
slate of refined »roducts.

Indications to date suggest that a 15,000 bbls per day capacity refinery
may be constructed. Crude oil will be shipped via a 550 km pipeline from the
Unity field. The refinery's planned capacity may be increased to 25,000 bbls
per day if sufficient reserves are discovered in proximity to the pipeline.
The total cost of the pipeline, refinery and offsite facilities is estimated
by the World Bank to be about $800 million.

Project financing will be arranged by the White Nile Petroleum Company
and it is likely that the equity holders will underwrite the plant, each con-
tributing a shave approximately equal to its equity share in the company. How-
ever, cther means of financing are being weighed, and the equity percentages
may change. The key is long-term financing from the World Bank.

Although the Kosti location was chosen by President Nimeiri, a Bentiu
Tocation had received some attention. Southern Region politicians had de-
sired that the plant be built in the south. They expected that this would
bring badly needed infrastructure development, employment and tax revenues
for their region.

4]
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On the basis of distribution economics, the Kosti location is a better
one. Kosti is located on the White Nile River at the point where the railway
to the west and south crosses. It is the northern terminal for river traffic,
This would enable relatively convenient product distribution to the south and
west, an objective of the refinery.

The completion of the Kosti refinery will materially alter Sudan's pe-
troleum product distribution network. The small existing refinery at Port
Sudan would continue to import cnude and provide petroleum products to the
north, east and Khartoum. The Kosti refinery would pipeline Sudanese crude
from the Unity field area and distribute products mostly to the south, west
and Khartoum. The impact of these changes on the logistics of crude oil and
products movements in Sudan will be extensive. The scale of these dis-
tribution changes will be in large part controlled by the eventual decisions
on the size and type of 0il1 product outputs planned for the Kosti refinery.



- IV, E, Fuelwood

Bioenergy is the dominant source of energy for the Sudan and accounts
for about 85% of national energy supplies. The main form this energy takes is
fuelwood 51% and charcoal 27%. Other biomass sources account for the remainder,
It is estimated that over 14 million tons of wood are removed from Sudan's
forests annually. Consumption is growing at 2.2 percent per year, but this
rate of consumption cannot be sustained, with shortage: likely to begin in
the late 1980's. Already extensive deforestation, desertification, and soil
erosion are occurring. Almost all fuelwood energy is used for purposes in
urban and rural areas. Approximately seven percent of the fuelwood is used
in bakeries, brick-making, industrial boilers, restaurants, pottery firing
and tobacco curing.

A delineation by type of ground cover was recently made of all
forested areas in Sudan using Landsat satellite imagery. This exercise deter-
mined that changes in forestry cover have been so rapid and significant in
the"Kassala, and Blue Nile and White Nile Provinces, the ground reconnaissance
is needed to verify these satellite-based ground-cover estimates.

On ot the main trees in northern Sudan used for charcoal is Acacia
senegal, the source of gum arabic, one of Sudan's major agricultural c..n:
crop exports., Whereas these trees have a productive life of 20-30 years,
trees of nine years or less are being cut for firewood and charcoal pro-
duction. Also, although cutting of trees on communal land is prohibited by
Taw (except for clearing land of cultivation), this regulation has largely
been ignored because the demand for fuelwood cannot be met through other
nearby sources.

Wood cutting and charcoal production have becom2 increasingly at-
tractive sources of rural income, creating an unfortunate tendency toward
over-dependence on these sources of income. Deforestation causes soil ero-
sion followed by declining soil productivity and lower rainfall, These
effects are damaging to farmers and nomads alike. As a result, people are
" forced to migrate and settle where one of the options for earning a living
is charcoal production or selling firewood.

Charcoal producers fit into four categories: those who make charcoal
from trees in their awn fields; those who buy the right from others to cut
their trees and product charcoal for sale; those who cut trees or use fallen
trees on communal land; and those supplied and organized by a wholesaler. Be-
cause of the use of inefficient production methods, six to seven tons of
wood are required to make a ton ¢ charcoal.

Because acquisition of wood is less arduous than production of char-
coal, woodsellers are often women and children. In the Bora area, Kababish
people who lost their animals during a prolonged drought, settled in tents
on the outskirts of the town and vook up wood cutting and selling as their
main livelihood. These people, although aware of regulations, resort to cut-
ting trees on communal land or land belonging to someone else, and cut im-
mature trees because of the necessity to make a living. Pressures on wood

4
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supplies are made worse by the fact that fuelwood sales and taxes are a source
of revenue for.local governments.

The imbalance between fuelwood supply and demand can only be corrected
through the interlinked and lengthy tasks of providing for adequate refores-
tation, improving the efficiency of charcoai production, and increasing the
efficiency of wood and charcoal use. The Government of Sudan, with the as-
sistance of several foreign donors, has embarked on an ambitious program
to improve the supply of fuelwood. Efforts are also underway to implement
projects to refine and disseminate technolegies that will improve fuel use
efficiencies and find other renewable energy substitutes for wood and char-
coal. One such project is the USAID-funded Rural Renewable Energy Project
(650-0041). Some of the technologies being considered under this project
include improved charcoal kiln, more efficient wood stoves, briquetting and
charcoal production from biomass wastes, and solar cookers.
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VI. F. Sudanese Immigration and Training Methodology

One feature of the Sudanese eccnomy is the willingness of the male
Sudanese to work abroad in the Arabian Gulf and Saudi Arabia. Remitted earnings
are an important source of income for numerous families. The tendency is
for these workers to remain abroad for a few years but not indefinitely, and
eventually to return to the Sudan. A1l walks of life are affected, ranging
from low-level service industry jobs (e.g. hotel workers) to skilled trades-
men (e.g. welders) to clerical and professional ranks (e.g. engineers).

The main attraction is a vastly different salary structure outside
of the Sudan. Comparable skills draw five times the Sudanese sa]ary in Saudi
Arabia; even higher multiples are quoted. This is not surprising in light of
the fact that unskilled labor earns about LS 60 per month in the Sudan (the
problem is exacerbated by the relatively lower wages paid to government em-
ployees). NEC computer center machine operators, for example, are reportedly
paid LS 80 per month.

Although many Sudanese are motivated to seek ijobs abroad without ever
having 1ived or worked temporarily in other lands, it is clear that a major
stimulus to emigration is prolonged exposure to alternative job wmarkets.
Long-term training, under AID auspices or otherwise, is one common source
of this experience. VYhen a Sudanese is trained abroad and dces not return
to his former career for very long, the loss is doubled: training funds
are not used to benefit Sudan, and a replacement must be trained instead.

A way to reduce these risks while maintaining a strong treining ef-
orf is to favor training within the Sudan whenever possible. Although certain
skills cannot be learned locally in a t1me1y fashion (e.g. oil-we'1 logging),
many energy-related skills can be taught in Sudan. Frequently, local in-
structors from the University of Khartoum or the Management Development
Center can be employed, using local currency. These instructors offer an
additional advantage of being better able to cite Sudanese-specific examples
that are relevant to the trainees.

The Management Development Center (MDC) provides a good case in
peint of Sudanese training resources. The MDC or1g1nated in 1965 as an in-
stitution devoted to training managers from the supervisory level to the
corporate executive level for responsible positions in the Sudanese pr1vate
sector.

. Since approximately 1974 the Management Development
Center has been receiving funding, mainly in kind, from the United Nations
Special Fund. It has been during these past four years that the MDC has been
able to genuinely establish itself as a unique institution.

The MDC offers short courses in Marketing, Business Administration,
Production Management, Accounting and Quality Control, and other areas. Courses
vary in length from two to 26 weeks. The MDC also conducts a course known as
the Young Executive Program (YEP) whercby Sudanese mid-level managers are
trained in the latest business techniques and practices. This course has been
developed with particular emphasis on problems exclusive to the Sudanese
business community. One of the strengths of the MDC is its knowliedge of the
private and public sectors in the Sudan and its ability to mold modem theo-
retical business practices to Sudan's particular probiems.

A
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Most of the participants in YEP are drawn from the private sector
and must have at least 8 years of work experience before they can be ac-
cepted into this program. This course leads to a Diploma in Management.

As far as other programs are concerned, any institution can send employees
to the MDC for training, according to course availability throughout the
year. The group which sends participants to these courses pays the fees.

The MDC is concerned mainly with enterprises in the Khartoum area,
although 14 of the current 20 participants in the YEP are from cities outside
of this region. The MDC does pericdically conduct research on Sudanese enter-
prises and completed a World Bank requested study on the management of PEWC.
Other rtudies include a Took at small scale industry in the Sudan, a survey
of training needs in the Sudan and a short study on the administration of
rural aevelopment in the Sudan. Its staff consists of 25 professionals,
eight of whom are undergoing graduate training abroad. The center has 16
professional vacancies at the moment, mainly due to a lack of funds,

MDC has expressed an interest and willingness to assist in AID-
funded training programs, and also is amenable to AID consulting teaching
or training at MDC facilities.
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VI. G.

Other Donor Activities Affecting Eneigy in the Sudan

Programs are arranged according to sectors as follows:

I. Conventional Power Generation

II. Economic Policy Planning

ITI. Labor, Management and Employment

IV. Industry

v. Education

VI. Agriculture, Forestry and Water Supply

VII. Transpor: and Communication

. Each program or projeét has been coded as tovtype‘AS'fblloﬁsi

A. Tecﬁnical Assistance

1) Technical advisors, consultants .
2) Technicians, research personnel
3) Equipment and commodities for research

4) Facilities for research

B. Development Assistance

1) Teachers/trainers/volunteers
2) Extension workers S
3) Scholarships for training/educatiﬁﬁ

4) Training facilities ,  o

5) Equipment and commodities for usetiﬁ;ggvélapmeﬁtf

6) Communications/roads

C. Capital Assistance

1) Equipment
2) Construction

3) Repair and maintenance

q
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SECTOR I - Convamtional Power Generation

(2) (3) . (4) (5)
Project Title Source of Planned Expenditure Nature of Assistance
(Proj. No.) external, .  _ duration/ during Location
' assistance total calendar Objectives
(type of ‘assistance 1979(1980) Inputs/Activitiec
assistance ' committed
code) (US$'000)  (uUS$'000) "
Power II Ipa _1975-1981 15 MWV of diesel generating capacit
Credit " 1 (C'1,2,3) US$$23 m.' at Burri. Fourth unit (42 MW) at
564-sU Roseires. Complementary extensions
of 220 KV and 110 kv transmission
line. 5 MW diesel capacity and dis
tribution line at Juba. Long~term
Planning studies for Preparation o:
15-year electricity devélopment by
early 1976. Reorganization of PEWC
- and improvement of its technical
operations and management.
Power III - IDA - i - 1980-1985 - Expansion of power supply and dis-
Credit 1006 ’ﬂ%Q}C{Ii2}3),‘J"US$65 m;4[’f»: tribution in Blue Nile grid via
o B hydro, thermal and diesel genera-
tion (FRG and ODA cofinance).
DANIDA is proceeding with a Suda-
'XC'l}2f3yf nese request for a fo?rth Pani;h
: BT R state loan for part financing in
1980 of the establishment of four
"power stations in the cities of
Shendi, Dongola, El Fasher and
Wau, and a fifth state loan for
part financing in 1981 of powver
stations in five other cities.
The total costs to be covored by
the two loans are estimated at
150 mill.D.kr.=US$28,302 m.
National USAID 1981-1982 1) Formulate national enerxqgy policy
Energy (a 13'7 o PS$650,000 2) Assess energy conservation and
Assessuent : o
. . - alternate sourcesg
in Sudlan
3) Provide training and support for:
Sudanese energy personnel.
Sennar, UK 1976/6- Sennar -
Dredger ‘C 3)‘ 1980/81 o " Provision of dredger of dam.
455,000 +166,000 - '
Sennar dam U.K. 1970/1~ Sennar
€3 1979780 . Provision of new sluice gates.
- 6,000 '

360,000

94



SHULUR — LL General and Economic Policy Planning

(1) (2) (3) -(4) {(5)
Planning UNDP/IBRD - 1980-1983 a) Khartoum -
aszlita?ce _(A 1:2,3 3,116 647 b) Development and strengthening
‘?:g' rain= B 3) the Government's capability
and annual planning and moni-
(Sub/80/016) toring, regional and local
planning, project preparation
and  analysis, macro-economic
and fiscal analysis, sectoral
analysis and statistics.
c) Eight advisers assigned to
the Ministry of National Plan-
ning in the fieclds of Economic,
Fiscal, Agricultural, Industrial
Education and Manpower Planning,
Project preparation and training
In addition a number of consult-
ants and training facilities are
. being made available.
Development  -USDP/UNDTCD  1975-1981 o Khartoum
A?mlnlSt?a_ (B 3) 300 . 4/(239) Various fellowships related to
tion Train- : o el . s . .
. L administration and Planning.
ing Course :
(suD/75/014)
Population UNFPA oo ﬂ197951983ff -Juba University
and Human TR . . . eq o . . .
(A 1,2,3) - - 417, Assist in building an institutional
Resources I . . .
. capacity for developing a compre-
Planning . .
. hensive population and manpowver
in the strate for the.Southern Regio
Southern =9y €- ~hern Region.
Reyion International pexsonnel, administ-

rative support, grants to institu-
tion training, equipment ard other
miscellaneous expenses.

q.‘b



SECTOR II- Second Level Priority (Key word underlined)
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'(1) {2) (3) - (4) -(5)
Consultancies FRG . 1978/79 "N/A. Various studies ‘and experts (e.g.
and Feasibi- (A 1,2) 1,328 " assistance to Department of Sta-
lity Studie 1979 | . tlathS, Qgggggggnt of Public Work:
© “(various) 1,017 Juba) -
1980
2,260
:Assistance to . UNDP/OPE- . kna=m 1978-1982~“~ Khartoum, Bor.
the Execut}Ye (A 1, 2 3 268 64 To develop a capaclty for long- -texr
Organ for - - . B 3) - planning and identification for
Development formulating and administration of
Projects in development projects in Jonglei
the Jonglei Area.
Area. 2 Experts, fellowships, equipment
(sup/77/003) and supplies.
EFE A 123

B 3
Strengthening  UNDP/UNDTCD 1978-1982 ‘a) Juba - Southern Region
E}i‘sno;gz‘i‘:ga' @A 1,2,3 1, 654 1105(305) b) Establishment of an efficient

X | ' economic planning, monitoring
Economic ~ B 35 R . X :

. - and evaluation organization in
Policy and . o s
Planning « the Reglonél MlnlsFry of Flnénce

and Economic Planning and build-
for the . . . .
ing up a Regional Statistical
Southern \ R .
. Organization.
Region. .
(sun/78/012) c) One Chief Technical Adviser,
' four junior experts in Regional
Planning. In addition some
consultants and fellowships.
Forestry UVDP/FAO ,1975-198 L Khartoum
Education '(A 1_5) v To assist the Government in estab-
(sun/72/023) EEEEE lishing a Department of Forestry
within the Faculty of Agriculture,
University of Khartoum so as to
initiate training of Forestry
Officers.
A forestry expert, visiting forestr
lectures, study tours, fellowships
and equipment.
Institute UNDP/FAO 1973 ~1981 o Yambio
for Ag. (A1 é 3 2,689 To assist the Government in prepa-
Technicians, pees : ring the existing Yambio Institute
Southern B 3) to cater for training nceds in Ag.
Region Co rescarch, Ag. and home economics
(Sup/72/035) extension, land development, plant

protection, etc., in the Southern
Region.

Three expoerts, two UN Voluntaoers,
fellowships abroad and caouipnent.



(1)

(2)

(3) -~

SECTOR III - Labor. Management, Employment

(4)

- 92 -

-Management UNDP 1970-1982 Khartoum -
. g:véigpment €g~§ 59 2,978 361 Strengthening of: training,  consul~
(565/70}544) 4 ! tancy, and research capacity of
MDCenter.
Six ILO Experts, equipment:and
fellowships. -
:Manpower. . UNDP  ;1.y.:247127551982v+47:64/ (344) - Juba' (University)”
Survey (A 1 374 - One ILO Expert and two vol'.nceers,
PH. II B 3,5) fellowships anl equipment for the
(sUD/74/028) University of Juba Manpower Survey
Unit.
Youth UNDP/UNICEF 1974~ 1980 e Khartoum
Training (a 1-4 1,83 960 -
Five ILO Experts; equipment and
Center B 3)
PH. 1T fellowships for establishing nation
("6D/73/004) al programs (24) of Centres for
= pre-vocational training of primary
education level men and women.
Supplies, equipment, funds from
UNICEF.
Management UK. V_'197151982  1980 Provision of consultants from
Development (a:1 - .'21994f¢f (2 170) Industrial Society to assist MDC
Centexr (MDC) B 1,4) S e o in survey of supervisory training.
(SUD/70/544) B
Vocational FRG ":CV; 1979-1986ﬁ;{fﬁﬁfﬁ Port Sudan
gZiiZ;ng (::: 3'4{;: /6,610 Building construction work has been
L . started in 1979.
Vocational FRG - 1963 1983 Khartoun
Training R 5 593 ~'“N/§  . .
Center (A3 L Advisory assistance by 5 experts;
L oB.3) the VIC Khartoum trains approximate-
Lo ly 600 students in a threc year
course in automobile mechanics, car-
pentry, electrical metallurgical
techniques, refrigeration and tele-
‘ vision.
Youth UNICEP 1972-1981 3 _~3 377 (2) Khartoum and 24 small towns.
gZizZing (A1f3)' o ,£H(2 177) (b) To establish a netuork of pre-
. vocational training conters for
{(Phasc One - . T
to Three) large numbers of primary-~school
(SUD/79,/005) graduate men and women, for the

Council of Youth.



.SECTOR II1I ~ (continued)

{3y (2] {3) (4) (5)"
.npowef'an< .UﬁfPA 1959;1983'”"’636‘ K?artoum - Ministry of National Plan-
»pulatlon (A1-3) (-) ning.
ction ... . AR R To' 'assist the manpower-and popul:.-_ion
nistry of section in carrying out data collection
tional - .. ‘and analysis and policy-oriented stu-
anning . . -dies.. It also aims-at-enabling the -
UD/79/005).,. section to coordinate activitizs in the
field of manpower and ropulation.
International experts, training equip-
nent and administrative support.
nagement UNDP/IPF 1971-1982 2,994 (2a) Khartoum
:iizpment (2)1'2'3' o ‘(?,170) (v) To develop a centre for in-service
‘ senior and middle management
hase Three) .. .
1D/70/544) courses; for the Ministry of Public
- Service and Administrative Reform.
tional 'UNDP/IPF  1968-1982 1,100 (a) Wad Medani
;it;gral 1(Al73)' , R u(;(OQQ), " {h) To develop a centre for 3-year
ning apprenticeship courses in industri-
1ter . . . .
al skills, concluding with agricul-
i1ase Two) \
1D/72/020) ° tural mechanics, for the Department
- of Labour.
lti-Sexvice ' UNDB/IPF ~ ~1976-1982 ' 3,198" "  (a) Juba
nning ‘A;T?35~ | 5(1i948):711~_(b) To establish a pre-service and
itre (Phase Sl e Co X X e . .
) in-service vocational training
1D/78/014) center for men and women. Training

in trades skills and commercial
skills. Dormitory accommodation
... for 64 men. )




SECTOR V ~ Educafilin

- .
(1) (2) (3).: . (4) (5) .
[ntegrated Funds-in-  1978-(80) . N/A IREC'S establishme,ﬁnin Southern
lural .- Trust:.. 635 :Lubgs" - Region. * - P
iducation UNESCO ‘
lentres. . (A1, 2]
'IRECS)
'‘echnical Belgium  Ongoing - Khartoum e
'‘raining . (B™4) Assistance to:HigherTechiiical School.
orth East U.XK. o 1978/9" 1‘:Q;;gji . Khartoum
ale§ (B 1'3’4) ;*198;/2, :‘“‘"f;80;°0°*:: Program of two way staff visits,
nstitute/ S } i ; . . s .
-~ 450,000 training provision of equipment
hartoum - ' -
. books etc.
olytechnic -
ink Scheme
ink Scheme U.K. Lecturers, adhinistrative’input and
alated PR '  support services.
ctivities (B;f3'4) )
cholarships FRG 252 Scholarships planned in the fields
(B. 3) of animal husbandry, forestry, crop

production, plant protection, workshop

‘training, road maintenance, water

drilling, television techniques,; tour~
ism and hotel management.

Besides this several German organiza-
tions (e.g. Foundations for Interna-
tional Development, Carl Duisberqg
Society) annually arrange a number of
seminars, training courses, anc
conferences of various subjects, in

which Sudanese participants regularly
take part on a scholarship basis.



.SECTOR IV - Indus

(1)

Improvement of

3y (4)

1976-1983 330

- Q4 -

(5)

Khartoum

Title I/IIX

C (el 3)

‘%f%%giEEEZEOf 2,096 (987 Creating an Effidiéﬁgybﬂ6hi£6fing Unit
Iud 1; sector in Khartoum. Five Experts, four con-
(;hu;)rlesvv. sultants, fellowships and equipment.
- Cule o,
(Sun/79/010) - VI
‘Mobile Work- 198141985 To set up maintenance of-cooperatively
shops for 1,462 owned machinery (e.g. in Gezira)
cooperatives o '
Industrial ,_31198051981 L (5) " - Assist Ministry of Industry to supple-
Survey G e ment sectoral survey with an overall
- 215000 R . .
' survey of industrial capacity and
potential.
Central 1§7§;f§§2’ Khartoum
;nszigment 27 Assisting the Industrial Research and
epalr " Consultancy Institute to establish a
Workshop c s .
workshop for repairing electronic and
(SuD/73/045) X
other iustruments.
Equipment provided; expert and fellow-
ships due 1980.
PL - 480 PL 480 Title I/III wheat is being pro-

vided to Sudan over a 5-year period
totalling approximately to $100 million
Counterpart gencrations from the sale
of this commodity will be used as local
currency support of development program
which would otherwise have been curtail
ed due to Sudan'’s present financial
crisis. Beneficiaries will include th
Sudan Railway Corporation, the agricul-
ture ‘and health sectours, the River
Transport Corporation, the University o
of Gezira, the Desert Encroachment
Control and Rehabilitation Projram, and
the Rural Development Planning Project,
and possibly the Vestern Sudan Agricul-
tural Research Project.

CIP

The Commodity Import Program (CIP) pro--
vides short—term balance of pavaents
relief by financing essential supplies
of wheat (szed and consumables), raw
materials. spare parts and capital good
necessary for stimulating exports and
continuing ongoing development activi-
ties in the agriculture, transport and
industrial sectors

17
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SECTOR VI - Agricvdure. Forestry, Water Supply anci‘ ’Fnewables

{ (1)1 @) (3); - (4) (5’
Renewable FRG 1979-1980 N/A Utilization of renewable sources of
Energy-. (2 4). 74,250 energy : (Solar, /gasification; mini-
hydro) ; support for IER; one advisor
(AL -4 for Min. of Energy.
B"4) i 9y
Rural:- USAID 5ee "USAID:
Renewable (Al-4 tenewable.energy PP for project
inergy B 4) '
Vater Hyacinths FRG 1964 - f‘_N/AI”;F Advisory assistance and equipment
Jontrol Project (A1-4) March 81 S for the control of water hyacinths
6,102 on the White Nile; support to the
S spraying campaigns (by boat, lorry
and helicopter); survey activities,
analysis of chemical residues,
~ establishaents of workshops by pre-
sent 2 experts.
ntroduction _;UNDP/OPE.f 1197831981‘ff?ié97, Khartoum (Hydfocarbon producing
£ Jojoba (A1, 3 571 - plant)
ultivation s o
SUD/77/012) ‘B 3) To assist the Government in arresting
R - desert encroaciment, improving soil
. conservation practices and generating
additional income for the rural po-
pulation of semi-arid ragion.
Consultants, equipment and fellowships.
x~Plough ‘Qfs¢¢fif ‘ﬁzpﬁééiééfi Introduction of draft animals for food
raining o o N production based at Ler, Mayom, Dolich
enter Hill and Rumbek, but intended to bene-
fit Southerd Region as a whole.
uba '-EDF/EEC ‘ ji979;l9331 'EN/A jﬁ;;f‘ Introduction of cnimal drawn implements
ountains *~(B 5) ... “EUA 5,500 . .o in traditional agriculture, includes
roject provision of housing, offices, stores,

vehicles, tools and technical assist-
ance.

[of



SECTOR V ~ Generalaekducation Aid
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(1).: (2) (3),7 (4) . (5).
’raining Awards U.K. 700,000 700,000 (UK) study followships in various
(B 3). yearly -
fields.
‘ellowships: ;. Denmark i-iOngoing® ‘ZZVEUII”QChdIaréhiﬁs‘Eﬁ various
(B~3)- subjects."
‘ellowships.- Italy: 1979- 17 Scholarships in''various subjects;
: (B .3).. travel, tuition and maintenance.
‘ellowships Poland 3-455 5~Eostfgraduate studies
(B 3) v years : ‘ ' |
B -5=6 30 Under-graduate studies
© years
*ellowships pdépan‘ f"7 l§7Q{:’ . - 32 fellowships in various subject;
Craining kajg)'“ T all travel and maintenace provided.
and NS T o
Seminars

[



SECTOR VI - (Contimacd)

)i (2) (3~
FP Project (AL - 4 1978-1981
342 EXP. .. .Bl, 2, $7.131.0n
4,"5y

(4)

- 98 -
35.

(5)

WEFP Project 542 EXP:

Scheme for sawmilling and Forestry
Development in Southern Sudan

Approved duration: -

Three years:;, inception June 1978
(with provision for two years
extension) .

Total Allocation:
US$7,161,000

Source of Funds:

UN/FNO World Food Program
Resource contribution. and local
transport.

Amount Disbursecd:

Forty-four percent of commitment
shipped as at 30 June 1980.

Government Contribution:

US$18,483,400 equivalent

Resume of Project Activities:
Through partial payment of wages in
commodities to workers involved on
lc¢-3ing, sawmilling, caxpentry and
afforestation, the project intends
to increase the viability of these
sectors hw using food as an incen-~
tive in food deficit-arcas of
Southern Sudan. Savings generated
are used to purchase sparcs and
equipment to facilitate forestry
operations. The current phase of
the project expanded activities from
Bahr el Ghazal and Lakes Provinces -
to Eastern and Western Egquatoria.
Eventually, Jonglei and Upper Nile
Provinces will be included. Forestry

‘activities in the Southern Region have

increased to include 4,800 iwworkers and
consequently, a project expansion to
cover the final two years in being
formulated.

jolar ' Netherlands 19

'rojects TR
Dentiark -
UK. .
TR
(a1-4,
B1,2,4,5)

France - jandﬁdbinaﬁ

Numerous small solar energy projects
" involving intermedia:e technology.

/>
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cject .

. SECTOR VI - (Cont: ~ d)

(2) (3);5. 4y

FRG 1974 onward L/A
(Al1-4) 11,469°

- 99 -

36.
(5).

Southern Region

Establistment of a model forestry
unit in Kagelu and management of

sawmills and a carpentry workshop
(Juba); . -

Advisory assistance by 5 experts

in the fields of revising old
forest. inventories, rcafforestation;
forest management, sawmilling and
carpentry.

restry

" Finland  Sept. 1979
B gee. (1080) 100

300

Consnltancy study on existing forestry
resources and possibilities of
afforestation especially in Blue Nile
Province. Objectives to find out
opportunities for establishing
forestry based industries.

Team of 2 expérts

tional
note .
nsing
ntexr

- uNDR/FRO T 197

Khartoum

To increase agricultural and live-

stock production through use of
remote sensing for providing infor-

- metion necessary for planning

agricultural development.

ter
ply

11975-1983 . (4,100)
6,400
R AN

{a2:B5)

o 43,400)

Provision of supplies, equipment and
technical assistance .for borehole

- drilling, handpump installation and

hafir rectification.
S. Kordofan
Bahr el Ghazal

iter ‘
swwelopment

teraim

Drilling of 122 wells in Maridi,
Mundri and Juba areas was completed;
handpumps installed in most of

these wells. -

of
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VI. H. Initial Environmental Examination

Project Country:

Project Title:

Project Number:

Funding:

IEE Prepared by:

Action Recommended:A~'

Action Recommended;Byﬁ

Sudan

Sudan Energy Planning

and Management Project

- 650 - 0059

| $5;600;ooo,

,.Jgﬁe;;ﬁéébe;fusAID Enefgy-foiCet
fﬁééatiQeﬁDetefﬁipa;ébﬁﬁ?

'féithﬁr:W;fﬁhhﬁei{

“. Migsion Director

Concurrence:

Bureau. Environmental Officer -

Approved:

Disapproved:

Dateg«s
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,I7”Project Description

The Sudan National Energy Project is designed to deal with the immediate
problems of improving the reliability and administrative capability of Sudan' 8

_electric power system while Aontinuing the effort already begun in developing

an indigenous capability for planning and policy formulation for the entire
: energy sector. Important elements of the project deal with policy formula-gw
tion, organizational development, public education and improving the efficiency
with which conventional energies are used. The project aims to remove key
;constraints to the economical and efficient use of energy through an energy

sector planning and management program.

II. Natureidécope.and Magnitude of Project Inputs

The project will provide technical assistance;. participant training, in-ff

'country training, public education and limited support such‘as vehicles for

itechnical advisors.

‘III Identification and Evaluation of Environmental Impacts
: S i"’~’ 7
§. PIRAY

An Impact Identification and Evaluation Form for the Project is 'ttached::*

'?to the IEE. This form indicates that no significant environmental impaciiwill

.:

xbe;expected”from the activities of the project.

TIV. Recommendations for Environmental Action

AID regulation (G) (Handbook 3 App 4 (B) permits a decision by the Agency

not to require an Environmental Assessment on Environment Impact Statement

‘where a. proposed.action does not significantly affect the human ecology.
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Impact Identification and

Evaluation Form

Impact Areas and Sub-areas 1

A. T.and Use

Impact
Identification
and
Evaluation 2

1. Changing the character of the land through:

z;fi:

a. Increasing the population

2%

b. Extracting natural resources

Ce Land clearing

=z

d. Changing soil character

,2, Altering natural defensesA

3 Forecloaing 1Aportant uses

4.,Jeopardizing man for his works

5 Other factors S e b s i

‘
L‘f

1. Physical%state of water
72. Chemical and. biological states'uﬂ

5’3 Ecologicel balance

'“Water Quality

NI

.4. Other factors f

c. Atmospheric

L

1 Air additives ;

_Z;rAirspollution

l3;‘Noiee 1'>oll‘ut':l.c>:nfi“ ‘L

‘4.V0ther_factore:f

167



D,

‘ 2 Dilution of cultural traditiona“f

Natural Resources

jll Altering physical symbols

l.Diversion, altered use of water - e e W

2.Irreversible, inefficient ébm&itmentéﬁ"jﬁ,ﬁ;'fﬁ”f;fffklf,ﬁu»“NFﬂﬁﬁ

3.0ther factors

Improved inefficiency of energy use

Increased use of environmentally sound ‘renewable - .

energy sources

Cultural

53.70thgrg£g¢torq 

B

_‘1.>Changes in economic/employment patterng e e

1Sbcib;Economicb

2. Changes in population :ﬂ

E Gl ET e
pis .

3. Changes in cultural Patterngifﬁ"'“

f4.,0ther factors\‘

R o R R O R RLE I . e s T
LR, S B WS ST B T S+ S e F LA

1K
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5C(l) - COUNTRY CHECKLIST

Listed below are statutory
criteria applicable generally to
FAA funds, and criteria
applicable to individual fund
sources: Development Assistance
and Economic Suppoert Fund.

A. GENERAL CRITERIA FOR COUNTRY
ELIGIBLITY

1. FAA Sec. 481. Has it been U “No"
© determined that the

governmer.t of the

recipient country has
failed to take adequate
steps to prevent narcotic
drugs and other

controlled substances (as
defined by the
Comprehensive Drug Abuse
Prevention and Control

Act c¢f 1970) produced or
processed, in whole‘'or in
part, in such country, or
transported through such
country, from being sold
illegally within the
jurisdiction of such
country.to U.S.

" Government personnel or

© their dependents, or from -

entering the U.S. o
unlawfully?

2., fAA Sec. 620(c). 1If : 12 LMo
zssistance 185 to a ' o e
covernment, is the
government liable as
debtor or unconditional
guarantor on any debt to
a U.S. citizen for goods
or services furnished or
ordered where (a) such
citizen has exhausted
available legal remedies
and (b) the debt is not
cenied or contested by
such government?
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FAA Sec. 620(e;(1l). 1If
assistance 1s to a
government, has it
(including government
agencies or subdivisions)
taken any action which
has the effect of
nationalizing,
expropriating, or
othervise seizing
ownership or control of
property of U.S., citizens
or entities beneficially
owned by them without
taking steps to discharge
its obligations toward
such citizens or entities?

FAA Sec. 522(c), 620(a),
620(f), 620D; FY 1982
Appropriation Ast Secs.
5IZ and 51l-. 1s T
recipient country a
Communist country? Will
assistance be provided to
angola, Cambodia, Cuba,
Laos, Vietnem, Syria,

" Libya, Iraq, or South

Yemen? VWill assistance
be provided to
Afghanistan or Mozambique
without 2 waiver?

ISDCA of 1981 Secs. 724,
727, 128 and 7130. For
specific restrictions on
assistance to Nicaragua,
see Sec. 724 of the ISDCA
of 1981. For specific
restrictions on
assistance to El
Salvador, see Sezs. 727,
728 and 730 of the ISDCA
of 1981l.

FAA Sec. 620(3j). Bas the

. country permitted, or

failed to take adequate
measures to prevent, the
damage or destruction by
mob action of U.S.
property?

3. No

“No
“No
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FAA Sec. 620(k). Does the
program fuinish
assistance in excess of
$100,000,000 for the
construction of a
productive enterprise,
except for productive
enterprises in Egypt that
were described in the
Congressional
Presentation materials?

FAA Sec. 620(l). BHas the

country failed to enter
into an agreement with
OPIC?

" FAA Sec. 620(0);

Fishermen's Protective
Act of 1967, as amended,

Sec. 5. (a) Has the

country seized, or
imposed any penalty or
sanction against, any--
U.S. fishing activities
in international waters?

(b) If so, has any
deduction required by the
Fishermen's Protective

. Act been made?

FAA Sec. 620(g); FY 1982

Appropriation Act Sec.

517. (a) Has the
government of the :
recipient country been in
default for more than six
months on interest or
principal of any AID loan
to the country? (b) Has
the country been in
default for more than one
yYear on interest or
principal on any U.S.

loan under a program for
which the appropriation
bill appropriates funds?

L8

No

Yo
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12.

13.
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FAA Sec. 620(s). 1If
contemplated assistance
is development loan or
from Economic Support
Fund, has the
Administrator taken into
account the amount of
foreign exchange or other
resources which the
country has spent on
military equipment?
Reference may be made to
the annual "Taking into
Consideration" memo: ,
"Yes, taken into account
by the Administrator at
time of approval of
Agency OYB." This
approval by the ,
Administrator of the
Operational Year Budget
can be the basis for an
affirmative answer during
the fiscal year unless
significant changes in
circumstances occur,)

FAA Sec. 620(t). Has the

country severed
diplomatic relations with
the United sStates? 1If
so; have they been
resumed and have new
bilateral assistance
acreements been
negotiated and entered
into since such
resumption?

FAA Sec. 620(u). What is
the payment status of the
ccuntry's U.N.
obligations? If the
country is in arrears,
were such arrearages
taken into account by the
AID Administrator in
determining the current
AID Operational Year
Budget?

11, Not appliégbig:

iiiZfFﬂThé‘GOS{BEVeréd diplomatic
relations with the United States
" in 1967, but they were resumed in

1972, The 1958 bilateral assistance

agreement was reconfirmed and

‘remains in effect.

15, corrent



14.

15.
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FAA Sec. 620A; FY 1982 14, No
Appropriation Act Sec,
520. BHas the country
aided or abetted, by
granting sanctuary from
prosecution to, any
individual or group which
has committed an act of
international terrorism?
Has the country aided or
abetted, by granting
sanctuary from

prosecution to, any
individual or group which
has committed & war crime?

FAA Sec. 666. Does the 15.% . No-
country object, on the

basis of race, religion,

national origin or sex,

to the presence of any

officer or employee of

the U.S. who is present

in such country to carry

out economic development

programs under the FAA?

FAA Sec. 669, 670. Has

the country, after august
3, 1977, delivered or

.received nuclear

enrichment or
reprocessing egquipment,
materials, or technology,
without specified
arrangements or
safeguards? Has it
transferred a nuclear
explosive device to a
non-nuclear wespon state,
or if such a state,
either received or
detonated a nuclear’
explosive device, after
August 3, 19772 (FAA
Sec. 620E permits a
special waiver of Sec.
669 for Pakistan.)

i
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18.
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FAA Sec. 720. Was the 17. Yes
country represented at
the Meeting of Ministers
of Foreign Affairs and
Heads of Delegations of
the Non-Aligned Countries
to.the 36th General
Session of the General
Assembly of the U.N. of
Sept. 25 and 28, 1981,
and failed to
disassociate itself from
the communique issued?

If so, has the President
taken it into account?

FAA Sec. 721, See
special requirements for
assistance to Haiti.

B. FUNDINS SOURCE CRITERIA FOR
COUNTRY ELIGIBILITY

1.

Development Assistance flfi

Country Criteria.

a. .FAA Sec. 116. Has the
Department of State
determined that this
government has engaged in
a consistent pattern of
gross violations of
internationally

recognized human rights?
If so, can it be
demonstrated that
contemplated assistance
will directly benefit the
needy? :

Economic Support Fund

Country Criteria

a. FAA Sec. 502B. Has 8. No,
it been determined that R
the country has engaged

in a consistent pattern

of gross violations of
internationally
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recognized human rights?
If so, has the country
macie such significant
improvements in its human
rights record thac
furnishing such
assistance is in the
national interest?

b. FAA Sec. 620B., 1If
ESF 1s to be furnished to
Argentina, has the
President certified that
(1) the Govt. of
Argentina has made
significant progress in
human rights; and (2)
that the provision of
such assistance is in the
national interests of the
U.6.?

c. ISDCA of 1981, Sec.
726(b). 1If ESF
assistance is to be
furnished to Chile, has
the President certified
that (1) the Govt. of
Chile has made

. significant progress in
human rights; (2) it is
in the national interest
of the U.S.; and (3) the
Govt. of Chile is not
aiding international
terrorism and has taken
steps to bring to justice
those indicted in .
connection with the
murder of Orlando
Letelier?

‘“/,1
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Listed below are statutory
criteria applicable generally to
projects under the FAA and
project criteria applicable to
individual funding sources:
Pevelopment Assistance (with a
subcategory for .(riteria
applicable only vo loans); and
Economic Support Funds.

CROSS REFERENCES: IS COUNTRY
CHECKLIST UP
TO DATE? HAS
STANDARD ITEM
CBECKLIST BEEN
REVIEWED FOR
THIS PROJECT?

A. GENERAL CRITERIA FOR PROJECT

l. FY 1982 Appropriation Act
Sec. 523; FAA Sec. 634A;
Sec. 653(b).

(aj Describe how a) Congression ic
authorizing and R St s SR
appropriations committees  August 10, 1982."E
of Senate and House have
been or will be notified
concerning the project; :
. (b) is assistance within b) Yes
(Operational Year Budget)
country or international
organization allocation
reported to Congress (or
not more than $1 million
over that amount)?

2. FAA Sec. 611(a)(l). Prior 2.a, 'Yes
to obligation in excess BRI e
of $100,00, will there be
(a) engineering,
financial or other plans
necessary to carry out o
the assistance and (b) a 2.b." "“:Yes .
reasonably firm estimate
of the cost to the U.S.
of the assistance? '
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FAA Sec. 6ll(a)(2). If
further legislative
action is required within
recipient country, what
is .basis for reasonable
expectation that such
action will be completed
in time to permit orderly
accomplishment of purpose
of the assistance?

FAAR Sec. 611(b); FY 1982
Appropriation Act Sec.
501. If for water or
water-related land
resource construction,
has project met the ,
standards and criteria as
set forth in the
Principles and Standards
for Planning Water and
Related Land Resources,
dated October 25, 19732

FAA Sec. 6ll(e). 1If
project 1s capital
assistance (e.qg.,
construction), and all

-U.S. assistance for it

will exceed $1 million,
has Mission Director
certified and Regional
Assistant Administrator
taken into consideration
the country's capability
effectively to maintain
and utilize the project?

FAA Sec. 209. 1Is project
susceptible to execution
as part of regional or
multilateral project? 1If
so, vhy is project not so
executed? Information
and conclusion whether

assistance willi encourage

regional development
programs.

3. :'Nb'.}»l'e'giéla:tij}fé;;ﬁfdfiaﬁﬁ‘ 5 req

5.

6.

No.

|\q
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FAA Sec. €01(a). 7. By upgrading the reliability of the BNG
ggﬁgig‘::;gg 3l?gther and buﬂding the capabi;l.ity of thevG‘OS t;o more
project will encourage efficiently use energy the project will:
efforts of the country
to: (a) increase the
flow of international  ©°f export products..
trade; (b) foster privatﬁ

initiative and ,
competition; and (c¢) c) encourage development and use of cooperative
encourage development and ’

use of cooperatives, and

a) lead to greater and more consistent producti

fostelf,private initiative and cofnpetition.

and of unions; savings and loan associations

credit unions, and d
savings and loan ) improve technical efficiency of industry,
associations; (4) agriculture and commerce. It will have no

discourage monopollsta.c measurable

practices; (e) improve
technical efficiency of practices or strengthening free labor unions.

industry, agriculture and
commerce; and (f)
strengthen free labor

effect on discouraging monopolistic

unions.
FAA Sec. 601(b). 8. U S. technical assiatance and equipment
Information and may be utilized. by this project.

conclusions on how
project will encourage
U.S. private trade and
investment abroad and
encourage private U.S.
participation in foreign
assistance programs
(including use of private
trade channels and the
services of U.S. private
enterprise),

FAA Sec. 612(b), 636(h); 9. See fiﬁan;:ialplan.' Foreign currencies owne

FY 1982 Appropriation by the United
oT SecthTToscribe y e United States will be utilized where
steps taken to assure possible in lieu of dollars.

that, tn the maximum

extent possible, the
country is contributing
local currencies to meet

. the cost of contractual

and other -ervices, and
foreign currencies owned
by the U.S. are utilized
in lieu of dollars.
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11.

12.

13.
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F)LA Sec. 612(d). Does
the U.S. own excess
foreign currency of the
country and, if so, what
arrangements have been
made for its release?

FAA Sec. 60l(e). Will
the project utilize
competitive selection
procedures for the
awarding of contracts,
except where applicable -
procurement rules allow
otherwise?

FY 1982 Appropriation aAct
Sec. 521. 1If assistance
is for the production of
any commodity for export,
is the commodity likely
to be in surplus on world
markets at the time the
resulting productive
capacity becomes
operative, and is such
assistance likely to
cause substantial injury

.to U.S.-producers of the

same, similar or
competing commodity?

FAA 118(c) and (d).

Does the project take
into account the impact
on the environment and
natural resources? 1If
the project or program
will significantly affect
the global commons or the
U.S. environment, has an
environmental impact
statement been prepared?
If the project or program
will significantly affect
the environment of a -
foreign country, has an
environmental assessment
been prepared? poes the

-10. ,,Nq

12. - Not:applicable

13: Yes.
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project or program take
into consideration the
problem of the .
destruction of tropical’
forests?

FAA 121(d). 1If a Sahel
project, has a
determination been made
that the host government
has an adequate system
for accounting for and
controlling receipt and
expenditure of project
funds (dollars or local
currency generated
therefrom)?

B. FUNDING CRITERIA FOR PROJECT

1.

Development Assistance

Project Criteria

a. FAA Sec. 102(b), 111,

113, 28l(a). Extent to

which activity will (a)
effectively involve the
poor in development, by
extending access to
economy at local level,
insreasing
labor-intensive
production and the use of
appropriate technology,
spreading investment out
from cities to small
towns and rural areas,
and insuring wide
participation of the poor
in the benefits of
developnent on a
sustained basis, using
the appropriate U.S.

~institutions; (b) help

develop cooperatives,
especially by technical
assistance, to assist
rural and urban poor to
help themselves toward

- 117 -

,a."irhé bfoject‘willﬁ (a)‘effecﬁively

invblﬁe'the poor in development by

extending access to the economy at

‘the local level and spreading investment

out from cities to small towns and urban

areas. (b) help develop cooperatives,

. especlally by technical assistance, to

assist rural and urban poor to help
themselves toward a better life and

otherwise encourage democratic private

" and local governmental institutions,

(c) support the self-help efforts of

developing countries,

T
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better life, and
‘otherwise encourage
democratic private and
local governmental
institutions; (c¢) support
the self-help efforts of
developing countries; (d)
promote the participation
of women in the national
economies of developing
countries and the
improvement of women's
status; and (e) utilize-
and encourage regional
cooperation by developing
countries?

b. FAA Sec. 103, 103A, s e

104, 105, 106. Does the
project fit the criteria
for the type of funds
{functional account)
being used?

¢. FAA Sec. 107. 1Is : e No
emphasis on use of SR B
appropriate technology

(relatively smaller,

cost-saving, labor-using

technolc¢gies that are

gererally most

appropriate for the small-

farms, small businesses,

an¢ small incomes of the

poor)?

d. FAA Sec. 110(a). Will  d.  Yes~

the recipient country
provide at least 25% of
the costs of the program,
project, or activitiy
with respect to which the
assistance is to be
furnished (or is the
latter cost-sharing
recuirement being waived
for a "relatively least
developed" country)?

v
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e. FAA Sec. 1l1l0(b).

Will grant capital
assistance be disbursed
for project over more
than 3 years? 1If so, has
justification
satisfactory to Congress
been made, and efforis
for other financing, or
is the recipient country

*relatively least
developed"®?

e. No:i

f. FAA Sec. 122(b). Does £, iiYes.
the activity give o SR
reasonable promise of

contributing to the

development of economic

resources, or to the

increase of productive

capacities and

self-sustaining economlc

growth?

g. FAA Sec. 28l(b). B - Project fulfills a need for a reliable
Describe extent to which '
program recognizes the

fvv‘,source of energy for production and

particular needs, 1service gsectors of the economy. It will

desires, and capacities 'rely» on the country's intellectual

of the people of the

country; utilizes the resources as much as possible in‘qrder
~cecuntry's intellectual to encourage institutional development.

resources to encourage ’

institutional

development; and supports
civil education and
training in skills
required for effective
particpation in
governmental vrocesses
esential to
self-government.

2. Dpevelopment Assistance Project;
: Criteria (Loans Only) =

a. FAA Sec. 122(b).
information and
conclusion on capacity of
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the country to repay the
loan, at a reasonable
rate of interest.

FAA Sec. 620(d). If
assistance 1s for any
productive enterprise
which will compete with
U.S. enterprises, is
there an agreement by the
recipient country to
nrevent export to the
J.S. of more than 20% of
the enterprise's annual
production during the
life of the loan?

ISDCA of 1981, Sec. 724
(c) and (d). If for
NicAaragua, dces the loan
agreement reguire that
the funds be used to the
maximum extent possible
for the private sector?
Dor:s the project provide
for monitoring under Faa
Sec. 624(g)?

Project Criteria Solely for
% Economic Support Fund

FAA Sec. 53l(a). Will
this assistance promote
econonic or political
stability? To the extent
possible, does it reflect
the policy directions of
FAA Section 102?

a,

FAA Sec. 531l(c¢). Will
assistance under. this
chapter be used for
military, or paramilitary
activities?

FAA Sec. 534. Will ESF
funds be used to finance
the construction of the
operation or maintenance

b ot appticable,

s

~a. Not applicable

by -

c. Not applicable
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of, or the supplying of
fuel for, a nuclear
facility? 1I1f so, has the
President certified that
such use of funds is
indispensable to
nonproliferation

objectives?

FAA Sec. 609. 1If

commoditles are to be
granted so that sale
proceeds will accrue to
the recipient country,
have Special Account
(counterpart)
arrangements been made?.
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Listed below are .he statutory
items which normally will be
covered routinely in those
provisions of an assistance
agreement dealing with its
implementation, or covered in the
agreement by imposing limits on
certain usess of funds.

These items are arranged under
the general headings of (&)
Procurement, (B) Construction,
-and (C) Other Restrictions.

A. Procurement

l, "FAA Sec. 602. Are there
arrangements to permit
U.S. small business to
participate equitably in
the furnishing of
comnodities and services
financed?

2. FAA Sec. 604(a). Will all,

: procurement be from the
U.S. except as otherwise
determined by the

President or under
~delegation from him?

3. FAA Sec. 604(d). 1If the
cooperating country
discriminates against
marine insurance
companies authorized to
do business in the U.S.,
will commodities be
imsured in the United
States against marine
risk with such a company?

"4, FAA Sec. 604(e); ISDCA of
1980 Sec. 705(a). 1If
offshore procurement of
agricultural commodity or
product is to be ’

1. yes
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ginanced, is there
provision against such
procurement when the
domestic price of such
commodity is less than
parity? (Exception where
commodity financed could
not reasonably be
procured in U.S.)

EETEETEE’E?Eluded from ST

compliance with
requirement in section
901(b) of the Merchant
Marine Act of 1936, as
amended, that at least 50
per centum of the gross
tonnage of commodities
(computed separately for
dry bulk carriers, 4ary
cargo liners;, and
tankers) financed shall
be transported on v
privately owned U.d. flag
commercial vessels to the
extent that such vessels
are available at fair and

reasonable rates?

raAA Sec. 621. If 6. Yes

technical assistance is
financed, will such
assistance be furnished
by private enterprise on
a contract pasis to the
fullest extent
practicable? 1£ the
facilities of other
Federal agencies will be
utilized, are they
particularly cuitable,
not conpetitive with
private enterprise, and
made available without
undue jnterference with

- dgomestic programs?
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International Air
Transport. Fair

Competitive Practices

Act, 1974, If air

transportation of persons
or proverty is financed
on.grant basis, will U.S.
carriers be used to the
extent such service is
available?

FY 1982 appropriation Act

Sec. 504, If the U.S.
Government is a party to
a contract for
procurement, does the

.contract contain a

provision authorizing
termination of such
contract for the

convenience of the United.

States?

B. Construction

1,

FAA Sec. 601(d). 1If.

capital (e.g.,
construction) project,
are engineering and
professjonal services of

‘U.S8. firms and their

affiliates to be used to
the maximum extent
consistent with the
national interests?

FAA Sec. 6ll(c). 1If
contracts tor
construction are to be
financed, will they be
let on a competitive
basis to maximum extent
practicable?

FAA Sec. 620(k). If for
construction of
productive enterprise,
will agggregate value of
assistance to be '
furnished by the U.S. not
exceed $100 million?

7. - Yes

e

32 Not,
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Other Restrictions

l. FAA Sec. 122(b). 1If
development loan, is
interest rate at least 2%
per annum during grace
period and at least 3%
per annum thereafter?

2. FAA SEc. 301(d). If fund
1s established solely by
U.S. contributions and
administed by an
internatioal
organization, does
Comptroller General have
audit rights?

3. FAA Sec. 620(h). Do
arrangements exist to
insure that United States
foreign aid is not used
in a manner which,
contrary to the best-
interests of the United
States, promotes or
assists the foreign aiqd
projects or activities of
the Communist-bloc -
countries?

o 4. Will arrangements preclude

use of financing:

a. FAA Sec. 104(f); FY
1982 Appropriation Act
Sec. 525: (1) To pay for
performance of abortions
as a method of family
planning or to motivate
or coerce persons to
practice abortions; (2)
to pay for performance of
involuntary sterilization
as method of family
planning, or to coerce or
- provide financial
incentive to any person
to undergo sterilization;
(3) to pay for any '
biomedical research which

1,

Not apbplicable

2.7 Not, applicable

4.a.
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relates, in whole or
part, to methods or the
performance of abortions
or involuntary
sterilizations as a means
of family planning; (4)
to lobby for abortion?

b. FAA Sec. 620(g). To by Yes.
compensate owners for

expropriated nationalized

property?

C. FAA Sec. 660. To e
provide training or : ediiles
advice or provide any

financial support for
'Eolice, prisons, or other

aw enforcement forces,

except for narcotics
programs?

d. FAA Sec. 662. For
CIA activities? - -

e. FAA Sec. 636(i). For . e Yes
purchase, sale, long-term

lease, exchange or

guaranty of the sale of

motor vehicles

.manufactured outside

U.S., unless a waiver is

obtained?

£f. FY 1982 Appropriation
Act, Sec. 503. To pay
pensions, annuities,
retirement pay, or
adjusted service ‘
compensation for military
personnel?

g. FY 1982 Appropriation:
Act, Sec. 505. To pay

- U.N. assessments, .
arrearages or dues?

h. FY 1982 Appropriation
Act, Sec. 506. To carry

out provisions of FAA
section 209(d) (Transfer

of FAA funds to

L
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multilateral
organizations for
lending)?

i. FY 1982 roprlatlon riQ Ye§
Act, 8ec. & To .

finance the export of
nuclear equipment, fuel,

or technology or to train
foreign nationals in

nuclear fields?

-No

J. FY 1982 Appropriation
Act, Sec, DIll. Will _

assistance be provided
for the purpose of aiding
the efforts of the
government of such
country to repress the
legitimate rights of the
population of such
country contrary to the
Universal Declaratlon of
Buman Rights?

k. FY 1982 Appropriation
Act, Sec. 515, To be
used ror publicity or
propaganda purposes
within U.S. not
authorized by Congress?




VI.J.' CIP Supplies List

The sheer number of commodities for“the Blue Nile Grid prevents a complete

listing of the commodities. A partial listing follows.ﬁ?

1 Outdoor freestanding 15 Kv vacuum:breaker.

Till Kv Distribution Capacitor Inits,

witching control for 11, Kv Distribution Capacitor.:

Relay test sets and variable frequency geneﬁﬂ“_ -
'1220 Kv system surge arresters.

ffé;;f?llo.Kv system surge arresters.

i£7;:.:220 Kv power system pedestal type mqlf1¥faé18?£&§ﬁfééé£§5
'héiff 110 - 11 Rv substation tranformer.“

'T137E1 ‘Bager 110-33-11 Kv/17.5-10-10 MVA substation.

.Mv'v110-33-11 Kv substation transformers.

;liiff Metal-clad air or vacuum breaker swichgear.

;lé, - Station service-neutral growing zigzag tranefdrmer{;
fl3;if;115 Rv SF 6 outdoor ' power circuit breakers.
il&;i?:34 5 Kv SF 6 or vacuum outdoor power circuit breaker

QlS:ﬂ'fComputer System.

ilﬁiG,:Computer System softwaref

jlllf ﬁiscellaneous vehiclea,:_

rlg:‘i Miscellaneous Equipnent;;

 l§:? .Maintenance Center & Machine Shop equipment
‘éabibeuilding, prefabricated.

;2l;* Telecommunication equipment.

;22;-‘7Related engineering services,
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;(World Bank)
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3 ue‘Nile Grid E1ectric power system.,

fCommodity Import Program.

%Electricity Supply Board, Ireland.

fEnergy Planning and Management Project.
fGroes domestic product of guods and services.
‘Government of the Sudan.

~General Petroleum Corporation.

iInternational Bank for Reconstruction and Developmentla”

’Ministry of Energy and'Mining.

'Nationel Energy Agency.:

National Electricity Corporation.

Overseas Development Agency, U.K.

Project Identification Document;l

Petroleum, oil and lubricants. o
AID Science & Technélogy, Energy; Washington, D.C.:
ATD Mission, Sudan.
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gasoil.

LPG .

power

facto.

Stepout

well :

abarrel of 42 U S. gallons (

;as a transport fuel a boiler fuel for steam—raising

>in small e1ectric power stations and a heat source'”

}megawatt‘ (10 watts),
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VI: L. Technical’Glossary ‘

“Imperialféallonsii

o

‘a middle range petroleum distillate used widely

A " N
L B : v
Yo

for commercial processes. lehemical and physical

4properties are’ almost identical with diesel fuel.;

gigawatt-hours_(10: watt-hours) a ‘measure of the -

. amount of electric power generated over time,

. usually oneﬁyearbu

- liquefied petroleumagas, cnierly composed or

, petroleum refining,

propane andfiutane, derived fr

bottled and sold?as“o ,tic and commercial fue1.3§7

agmeasurefof[electric power

rgeneratingwcapacity

a messure of the-effective work rate of an'electric dotor

“‘»oil or gas well drilled close to a known deposit.Lf a

‘l‘semi-exploratory in nature.v
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EXTRACTS FROM PROVISIONAL ORDER

THE NATIONAL ELECTRICITY CORPORATION

President of the Republic

ACT, 1982

In accordance with Article 106 of . the Constitution I hereby nmke the

‘following order: -

First Chapter

Title and Commencement

1. This Provisional Order may be cited as "The National Electricity Corporation
ACT, l982" and shall come into force from the date signed.

Repeal

2, By ‘this the Public Electricity and Water Corporation ‘Act;1978:8hall be deemed

annulled.ya

Interpretation

3.;_itﬁ}£ﬁi5 act, unless the context otherwise requires:

‘"TheACorporation"' means the National Electricity Corporation established

7;3in accordance with Article "4" of this Act.
‘"The Minister": means
"The Regulations: means
Article "36". -

"The Board": means

with Article "13".

"The Consumer": . means

ity by the Corporation.

"The General Manager": means
accordance with Article "20".

"Price Lists": means

the Minister of Energy and Mining.;_e

the regulations set up in accordance with o

'the’Board_of Directors appointedfintﬁccordance
]gnjipé;gsq]oi firm_that'isrsnnﬁliedfnitnoelectrit

‘the Corporation's General Manager appointed in

the 1list of prices of delivered electricity

determined by the Corporation, contributions and costs specified according to

the regulations.

"The National Electricity Grids":

means the Blue Nile Grid which includes the generating
stations at Roselres Dam, Sennar Dam and the transmission lines connecting them,
and the Eastern District Grid which includes the generating stations at Khashm,

El Girba, Gedaref and Halfa.
established in the future.

It also means any other grids that might be

)5
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"The Distribution Network": _
' means any conductor or other means that is used in
electricity distribution and delivery of electricity services to an urban, a
suburban or a village at 33 KV or less, including every insulator, pole, support
or other means that is necessary for these conductors. This also includes any
instrument connected to these means.

"Electrical Equipment": means the engines, machines, electricity lines, keyg,
transformers, meters, lamps or any other equipment that is used in delivering or
consuming electricity.

"Electricity Plants": means the generating stations of all kinds, transmission
lines, distribution network, buildings,constructions, machines and instruments

that are necessary for the generation, transmission, distribution and delivery

of electricity.

Chapter Two

Establishment of the Corporation,‘-~h

Its Objects and Powers

Establishment of the Corporation

. There shall be established an independent corporation to be known as "The National
lectricity Corporation" which shall have its own corporate personality, perpetual success-
on and a public seal, and it may sue or be sued in its own name.

Devolution of the Corporation's
Agssets and Liabilities

. There shall devolve to the Corporation whatever the Minister decides of the éssets
ad liabilities of the Public Electricity and Water Corporation established in accordance

Head Office and Branches

» The Corporation's head office shall be in Khartoum Province and it may establish
ranches in or out of the Sudan.

Objécté'of the Corporation

»  The Corporation shall work towards achieving the following objects:

A. To utilize the national energy resources economically in order to secure
1e Country's needs of electrical power for the different sectors and to grow and expand
1 1ts business in proportion to the growth of those sectors. -

B. To introduce the international developments in the electricity production and
'rvices business in such a way that suits the circumstances and environment of the Sudan.

c. To carry out its operations on a commercial basis to achieve profits as specified
r the Board that should enable the Corporation to attain its development plans. ,7
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Responsibilities and Powers

of the Corporation

8. Without prejudice to any other law, and to realize ita"objects,~the“Corponation
shall exercise the following re¢sponsibilities and powers: ) ,

‘A, The construction and management of the electrical planta of the national -
grids In order to supply the distribution networks for the consuming areas that can
be supplied from the national grid.

B. The construction and management of the electrical plants for the distribution
network of Khartoum province to serve the consumers of the province.

C. The generation, transmission of electricity from the national resources and
wholesaling it to the regional administrations through the distribution networks that
are connected to the national grids, and in accordance with the prices 1lists and the
technical specifications determined by the Corporation.

D. Setting up the technical specifications and daterminants for the distribution
networks nationally and regionally to ensure a unitary electrical system over the
country.

E. Offering consultancy and technical services to any customer on a commercial
basis.

F. Supplying itself with machines, equipments, spare parts,means of transport
and services and other production equipment by purchase, import or any other means,
and within the limitations of its budget and in accordance with the regulations.

G. Entering into contracts with agency or organization inside or outside the
Sudan and in accordance with the regulations.

H. Improving the efficiency of its employees and those of the regional
administrations through qualifying and training. Each regional administration is to
pay for the training of its people as determined by the Corporation. ,

I. Borrowing from the banks, corporations or any other sources inside or outside
the Sudan if it deems that necessary for attaining its objectives.

J. Investing its surplus money in any suitable enterprise to raise the value of
its properties or increase its revenues. '

K. Manufacturin ., electrical equipment: for use in the Corporation 8 planta, for
sale or for letting ful appropriate prices. L

L. Establishing companies or acquiring shares in private or public companies.
M. Running any other business it deems necessary and auitable for achieving
its goals, el e -

The Corporation's Capital

9. The capital of the Coporation comprises the following:
A, Allocations contributed by the government.
“B.  ‘The revenues it receives for the services and business it undertakes.

C. The money transferred from the reserves or any other source to the capital.

Financial Resources of the Corporation

10. The financial resources of the Corporation comprise the following:
A. “" . Allocations contributed by the government.

135



- 134 -~

B.*',Thé revenues from the services and business it'undertakes,

C. - Proceeds of capital investments and stocks.
D. - Loans, gratuities, subsidies and wills.

Continuation of Employees

11. All of the employees working for the electricity utilities and services who - ,
devolve to the Corporation in accordance with Article "5" of this Act continue =
in the service of the Corporation and shall be treated as though they were recruited -
in accordance with this Act. SRR

Chapter Three

The Administrative Body of the Corporation '

Supervising the Corporation

12, The Minister shall supervise the Corporation and he may - whenever he deems it
suitable and necessary - give general specific directions to the Board regarding
the business of the Corporation that shall not prejudice the content of this Act
anu the Board shall observe the said directions.

Establishment and Constitution of the Board

13. There shall be established a "Board of Directors" for the Corporation; it shall
consist of a Chairman and a suitable number of members whose appointment and remunera-
tions shall be decreed by the President on the recommendations of the Minister.

Duties of the Board

14.(1) The Board shall be responsible to the Minister for conducting the Corporation's
business, implementing its general policy, performing its duties as prescribed in this
Act and taking whichever decision it deems suitable for achieving the Corporation’s
objectives.

(2) Without prejudice to the generality of section (1) of this Article, the Board
shall exercise the following duties:

A. Approving the organizational framework. »
‘ B. Approving the budget, its profit and loss statement,gnd the final accounts
of each fiacal year. TR e

C. Entering into contracts and exercising every authorit&.pn beha1f ofﬁfhe»l
Corporation. : N ‘ SR

D. Studying the reports on the Corporation's business and taking‘éppfopfiate
resolutions to :improve performance. . R

L

E. Appointing employees and developing their s3rvice ébnditiohs. AR

F. . Providing the Minister with periodical reports on the Corporétionjs business
and activities or any other information he requires. o
(3) The Board may delegate any of its powers to the Chalrman or the General Manager.

Translated from original Arabic text by National Energy Administration, May 1982,

J31
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VI.O. - SUDAN ENERGY

BUDGET_(US_$000)
USAID Contribution o ) o o
Item _ IR T PY1 PY2 PY3 PY4 PYS Total
NEC
Long-term TA o
Chief of Party (48 PM) _ *-3;,1'_83.6, 200.4 219.6 769.
Purchasing & stores (18 PM) . ‘ ] 238.0
Finance, Planning Budget (24 PM) : - 183.6 200.4 - 384.0
Energy Efficiency & Load Mhnageméhta(lg?PM)?__ o _183.6 —— —_— 183.6
Sub-total (102 PM) e 1,100;0"’? 550.8 400.8 219.6 1574.8
Short-term TA (30 PM 2/) 128.7 109.9 _86.5 -930.1 _ !
w
Total TA 679.5 510.7 306.1 2504.9
Training
Short-term-U.S. (15 PM) 46,2 - - 74.6
Short-term-Local 42.9 JA7.1 21.9_ _134.9_
Total Training 89.1 47.1 51.9 229.5
Commodities
4 vehicles : 4540 ~15.0 - - - 60.0
Other ' _75.0 4.7 -8:7 -10.6_ AL 116.4_
Total Commodities - 12000 29.7 8.7 10.6 7.4 176.4
Total NEC ¢ 708.0 491.7 777.3 568.4 365.4 2910.8

- a/ Exéluding Bechtel PM

b/ Includes Bechtei's foreign exchange costs

Il



USAID Contribution (Continued)
Item PY2 PY3 PY4 PY5 Total
MEM/NEA
Long-term TA o .
Chief of Party &/ (48 pM) e = 165.6 183.6 200.4 219.6 769.2
Pricing/allocation aralyst (18 PM :;f 82.8 183.6 ' 266.4
Planning analyst (30 PM) = - 183.6 200.4 109.8 _493.8_
Sub-total (96 PM) A 248.4 550.8 400.8 329.4 1529.4
Short-term TA (32 PM /) 00.0 &/ 130.0 214.5 109.0 - _553.5_
Total TA .00.0 378.4 765.3 509,8 329.4 2082.9 P
Training i ' ‘ E
Long-term~U.S. (24 PM) - 24,5 26.9 - - 51.4 !
Short-term-U.S. (10 PM) - 25.0 . 27.5 - - 52.5
Short-term-third Country ‘ ,; 22,0 24.0 27.0 - 73.0
Short-term-local = 52.0 57.2 _62.8 69.2 241.2
Total Training - 123,5 135.6 89.8 692 418.1
Commodities
3 Z vehicles 30.0 15.0 - - = 45.0
Other ~23:0_ A2.5 36.5_ 224 6:6_ _114.0_
Total Commodities 83.0 27.5 36.5 5.4 6.6 159.0
Total MEM/NEA 183.0 529.4 937.4 405.2 2660.0

al

b/
c/

<,
©

Time is split between MEM and NEA.
Excludes E/DI PM.,
Includes E/DI Foreign Exchange Costs.



USAID_Contribution (Continued)

Item

Total

GPC R
Short-term TA (22PM)
Commodities

Project'EvélgétiBﬁ}t

Totals 5
ContingenCYi(102_,

Grand Total}k

¢h

“105.8"

69,2

69' 2
17.3

118,88

1848.9
184.9

. 1267.6

126.8

2033.8

1394.4

857.1
85.7

942.8

-8tT -

6598.4

1230.7.
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PY3 - PY4 . T PY5 = Totals

CItem”

1. NEC: o
15 person:years’

© of aalaries ((7000/ym)2

151" 181 218 781

~+ 30 person years:of,,
salaries (5000/yr) =%

a5 311 © 1116

150 i180;

San A

3. GPC . - . .

10 pers on years °f2 /
‘salaries (7 OO_OIYJ’:“').'T- R

6LT -

1/ 20% local idflataon compounaea;annually:is:included: - -

2/ -B8timates:. or.yearly starf contribution: to-project activity and average weighted annual
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TotaIVTAEV

Long-term TA
Short—term TA

225;0":; <

a7 -

46 8

Totals

'TF  PA ' TF

~_ -,’384'4

7-« v391 4 -

PA

Local Cons—
ulting &

Studies. .= - ...

Training

MEM/NEA :
Long-term TA

Short-term
UaSJs;,

Short—term : o
local R

”§$A ff27i”

1.0 09

;190 8

o :,TQNQE‘jfﬁp*33U§Uﬁﬁfﬁ;w ﬁng‘

27.8

- 38.0° 0.9 39.9

116.7

1250.0

= 100

1.8

384.4
391.4

775.8

250.0

10.0

118.5

Total“trainingf-' :=’ f?EJ5!'11-°;1, 4.9

Commodities-:’

27.8

28.0 __

P e

6.0 38.0 0.9 39.9 -

41.6___ - . 131,8

116.7 .

11.8

128.5

- ____ 131.8

oo ko -
Total NEc_,’ 248.8 - | 130.9

63.6

Short-term TA 105 S‘fj . ;_2#9 ~‘x*'

Total TA

Local Comsul-
ting & Studies -

1055

Training

Long-term-T1.S, - - -

1.0

54.9

246.6

- 144.0
o _78.0
ifi222;Q kg
,::,\{, o N
4000 Y

o

T 10000 T

81.0 234.4 75.9 162.4  50.0 1024.3

119.0-
43,4

. 109.4 436.0

162.4 - - 705.0
e Y

-
N\

1.0 -

261.8

269.4

aiOO°oflf

'2.0

1286.1

436.0
269.4

705.4
100.0

2.0

ovT -



GOS CIP Contribution (Continued)

Total CIP

Short-term-U.S. - 4.0 4,0
Short-term-Third e
Short-term-local ____ - _57.2 - 68,5 _ - 8.2 ____  255.3 - _255.3_

57.2 4.0 68.5 3.0 82.2 - 255.3 9.0 264.3

Total training -
Commodities - 2.0 21.6 - 25.8 - 31.2 - 98.6 - 98.6
Total MEM/NEA 107.C - 172.0 12.0 300.8 44,0 256.7 33.0 222.8 20.0 1059.3 109.0 1168.3
PC_ -
Short-term~TA - - 21.5 - 36.4 - 37.2 - 30.0 - 125.1 = 125.1 =
Local consult- o - , ’ : |
ing fund 30,0 __ - _30.0 __ - 10.0 - - - 70.0 _70.0_
Total GPC : 30.6 36.4 .30.0 37.2 10,0 30.0 - 125.,1 70.0 195.1
CIP Summary '
Technical Asst, ‘ . , e
Long-tern 20.8 - "120.8 - 283.0 - 238.0 - 152.8 - 820.4 - 820.4
Short-tern 330.5 _ - 103.2 - _16L.2 _-__124.0 __-_ 7.5 _ - 786.4 = 786.4
Total Ta 351.3 - 2260 ..~ 449.2 - 362.0 . -  220.3 - 1606.8 - 1606. 8
Local consult- CE 3 TR ;; <>'?ﬂ #;ASL;J o _ _ ;
Trg & Studies -~ - T 90.0 145.0 © 77 115.0 70.0 420.0 420.0
Training R RO SR
Long-term U.S. - ;,;,;: -_'V.At 1g0",¥— ,i;O i;i?;:;  i,'f,x_ - - - 2.0 2.0
Short-term U.S. -‘,fVii—x{f.71;j7  t*14§Qj'_ - .( 8.0'v fr-° :*f 2.6  - - - 14.0 14.0
Short-term~third IR . 'i‘ﬂf - ‘ o |
—_ country - - = 1.0 - 1.0 - 1.0 - - T 3.0 3.0
-

~ -



GOS CIP Contribution (Continﬁed) 4

PY1 Totals
Item  =oomESoss mmeESees | mmmeSSes L memmSeem 0 eemRZao ee20tEXS
TF “PA TF PA Total CIP
Short-term local i - - _ .58.4 0.9 -.85.0 = 372.0 1.8 _375.8_
Total training B - 58.4 6.9 85.0 10.0 .106.5 3.9 372.0 20.8 394.8
Commodities 5.0 - 42.0 - 50,4 = ¢ 230.4 230.4
Projec~ evaluation - -~ - - 10.4ﬁ= - 17.9 e 17.9
Total ;356.3 '“  324.4 96.9 595.0 155.0 528.7 118.9 422.7 70.0 2227.1 440.8 2667.9
Contingency 10% .~ 35.6 32.4 9.7 - 59.5 15.5 52,9 11.9 42.3 7.0  222.7 44.1 266.8
Grand Total h ;égi:?tl{fé; ;

356.8 106.6 - 654.5 170.5. 581.6 130.8 465.0 77.0 2449.8 484.9 2934.7

LA

T
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-~Annex R

" Organization Chart

‘General Petroleum Corporatibﬂi

Board of Directorsl

I
Managing Director

___Administratiqﬂ
—|Planning ,
Exploration and .~ ‘iiv  Refining, Distribution "~ | Petroleum Products’
Production Division . :| | and Marketing Division | - | Transportation Division (PPPPC)
Exploration Technical;l .A | Port Sudan Logistics Administration +
o o o ET . v Public relations
‘uGéophysics . Distribution Atbara Operations
Geology Fi@épce - ELl Shagara Maintenance Persomnel
:Pétrophysicsz Commercial’ Projects Finance
Engineering, Adminisfration. Vehicles + Safety +
AR workshop security
Planning
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