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EXECUTIVE SUMMARY

Situation _and Proiect Qutpute

USATD/Khartoum estimated conservatively that Sudan loses US$150
million output amwally in the agricultural and industrial sectors from
encergy  supply interruptions, Against this background, the Energy
Planning and  Management  (EPM)  Project  was designed to increase
reliability of the Blue Nite Grid {BNG) and to bolster the management and
operation of the National Electricity Corporation (NEC) and the General
Petroleum Corporation (GPC), and to help develop  the National Energy
Administration (NEA) as a nationai encrpy plamning institution.

Institution-buildiog projects often have long pestation periods, but
two major successes are already in evidence at NEC at mid-project. The
Blue Nile Grod veliability has improved from a low of 74% in 1983 to 94%
current)y; althouph the EPM project has not been the only influence, its
maintenance activities have been partly responsiblte for this improvement.
We are wunable to put cven a rough rate of return figure on this
fmprovement . but we conservatively caleulate an 893% rate of return to
the EPM's cxpenditures to improve NECG!s billing and collection, in just
one  yearn . The outputs of NEA ave less tangible, but all the evidence
sugpests that the EPM Project has strengthened NEA, even if not always in
the ways intended, and that NEaA will be able to stand on its own when
USAID support ends. Discussions with the Minister of Enerpgy and the
Undersecrcetary of the Ministry of Finance and Econcmic Planning supgest
that the Government of Sudan (GOS) is prepared to deal seriously with its
energy problems and with its energy parastatals.  Conscquently, although
NEA's formal influence on energy policy is quite limited, the environment
is favorable for it to exercise the informal influence it has been
acquiring at middle management and staff levels during the EPM Project.
Despite these achievements, the project was hindered by a number of
serious dmplementation difficulties which are described below. First,
however, we turn to what the project accomplished.,

Specific Accomplishments

The NEA component of the EPM Projeet has scored notable achievements
in five major arcas. (1) It has assisted in implementing a
reorganizczation of NEA into a more task-oriented form. (2) 1t has
strengthened  NFA's  computer capabilities with hardware and software
acquisitions, a major study of computer system needs, and implementation

of several of the study's major recommendations. (3) 1t has brought. NEA
to the point of publishing NEA Sudan Fuerpy News on its own.  (4) 1t has
assisted in several survey data collection efforts, (5) Tt has assisted

in the preparation of over ten analyses of energy issues and/or potlicy
options,

The NEC component has made achicvements in eight major areas. (1)
[t is completing computerization of a billing and collection system that

already has increased NEC's collected proportion of accounts receivable
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Putting the NEA/GPC and NEC components of the EPM Project under a
single project, but with different contractors, was a serious mistake.
The EPM project, despite its small size relative to USAID's entire Sudan
portfolio (roughly $13 million in U.S. funds and GOS contributions over
nearly 5 vyears), is arguably the most complex project the Mission
administers. Putting the two components together had a serious cost in
terms of administrative control and led, in part, to the local currency
problems at NEA.

Problem Areas

Despite  the accomplishments noted above, the project has been

hampercd seriously by a number of problems. The chief of party (COP) of
the NEA component had to be relieved after a little less than one year,
and it was eipght months before a new COP arrived. Meanwhile a major

controversy arose between the Mission and the NEA contractor over the
technical legality of certain categories of  project spending and a
higher-than-scheduled rate of overall spending by the NEA component of
EPM.  The contractor was larpely vindicated in the former charge, while a
major contributor to the hiph spending rate was the Mission's failure to
process the paperwork on the NEA vehicles For over two yedar s, These
events ocaurred during the 1984-89 drought when Mission personnel were
stretehed  very thinly across oversight of non-enerpgy activities, but
noncetheless, the controversy left relations between the Mission and the
NEA component seriously strained for the remainder of the project.

The NEC component experienced difficultics as well . The first cop
proved unsuccessfal, and the Dircctor-General of NEC refuscd t 0 name an
NEC counterpart for his successor, Power equipment went uncrated for

over a year, and hundreds of  thousands of dollars worth of utili Ly
construction vehicles were destroyed  through  misuse and/or
cannibalization, many with fewer than 3,000 Filometers on the odometar,
Controversy arose over the tariff study, which further soured relarions
between NEC statf and the EPM cont ractor,

In the face of these major practical adversitics, the achievements
of the EPM  are  remarkable. The  successes notwithstanding are
attributable in very larpe measure to the skill and dedication of the
Mission enerpy officer, the remaining EPM  contractor staff, and key
members of the NEA and NEC technical staffs.
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seasons since 1984, resulting in very large savings to NEC and the
industries of Sudan.

In 1983, the Mission designed a new Petroleum Initictive Commodity
Import Program Grant designed to assure a sufficient and reliable supply
of imported petroleum and establish an efficient system for the
financing, procurement, importation, allocation, and distribution of
petroleum products into Sudan. As implemented in 1984, the program
authorized US$120 million in cconomic support funds over a three-year
period, to be obligated, in part, on the basis of major policy reforms
such as energy pricing and allocation. The project was never fully
implemented because of irrvepularvities in GPC's petroleum purchases under
the Nimieri povernment, and the final US$10 million CIP payment was made
for an »~il shipment in July 1986.

Tae Hission also has funded the Sudan Renewable Energy Project
(SREP) since 1982, to provide technical assistance, training, and
commodities to support the Renewable Energy Research Institute (RERI), a
unit of the National Council for Research and the Energy Research
Council. The project’s objectives are to promote widespread use of
inexpensive renewable enerpgy technologies that will reduce consumption of
imported fuels and improve living standards for low- and medium-income
housecholds. The project has promoted improved charcoal cookstoves,
afforestation, improved wood conversion (carbonization), and utilization
techniques for small-scale industry, and has carried out experimental
applications  of solar photovoltaic «cells for water pumping,
refrigeration, and lighting in remote, off-grid arveas.

Finally, through a separate contract, and now funded under the EPM
Project, the Mission has maintained an Energy Advisor to provide project
management. and technical backstopping for the energy portfolio. This
individual was also responsible for providing consultative support to the
Mission on various cnergy related issues, including coordination of
USAID/W cnergy assistance, donor assistance, and interaction with GOS
institutions.



3. OVERVIEW OF THE EPM PROJECT

This chapter presents a brief overview of the history and evolution
of the Sudan Energy Planning and Management Project (EPM). It recounts
the purpose and description of EPM as expressed in the project paper as
well as subsequent changes in the project which have occurred during its
implementation to date. It also presents a perspective on major external
events occurring over the life of the project that lLave affected its
implementation, a current update on the importance of the energy sector
in the Sudanese cconomy, and a description of other donor activities and
their relationships to the project.,

3.1. ORIGINAL DESLGN

The goal of the EPM .project as expressed in the original project
paper approved by Mission Divector Arthur Mudge on August 31, 1982, was
"to ease  energy-related  constraints  to  economic  recove ry while
contributing towards the longer term poal of meeting Sudan's requirements
for domestio, apricultwral  and  industrial  use  in ways  that  are
cconomical , ¢fficicntl and environwentally sound® (UsATD/Khartoum, 1982a,
p. 2). This was to be achicved by strenpthening the three institutions
within  the Ministry  of  Enerpy  and Mining  (MEM) that have primary
responsibilities  for public  scotar energy  management  and  planning
functions, the National Electricits Corporation (NEC), the National
Energy Administration (NEA)Y . wand the General Petroleun Corporation (GPC).

As desipned, the project was to achieve two major objectives:

"a. increase the shovt-term veliability of the Blue Nile electrie
power prid and improve the managerial and financial capability
of the ... NEC to generate, transmit and distribute power, and

b. fmprove the capability of the ... NEA and the ... GPC to plan

and  prepare for the most efficient use of Sudan's energy
resources . ™ (USAID/Khartoum, 19824, p. ?2)

The project paper envisioned that as a result of the project, NEC

would "complete a nationally-mandated reorganization and decentralization
of services... improve operations and maintenance with the goal of
rapidly improving reliability. Powel outage frequency and duration will
be reduced and outage schedules estanlished ... financial controls will
be establishicd . 0 . and with & restructured tariff, NEC cash flow will
improve.  Load management plans will contribute to increased power factor
values.  Conservation and ¢fficiency promotion programs ... will improve
electric use efficiency.... At project end, HEC will be better organized

and manaped and  thus provide wors enerpy  lor development, in a more
reliable and efficient manner® (USATD/Fhartoum, 1982a, pp. 3-4) .

By the end of the project, NL was to be "capable of assessment and
analysis of enerpgy supply and demand data by sector for the purpese of
preparing developmentally sound encergy plans and programs for Sudan. .,
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NEC through an extension of Bechtel's Blue Nile Grid Rehabilitation
services countract; (b) increased technical assistance to NEA through an
extension of the centrally funded Sudan FEnergy Policy and Planning
Project (SEPAP) No. 936-5703 and its advisory services contract with ISTI
(and subcontractor Energy/Development International); and (¢) additional
commodities for support of the EPM contractors and an addition to project
contingency funds. It also extended the PACD from September 30, 1987 to
March 31, 1988.

The PPS called for use of EPM to partially fund an already on-going
procurcment advisory scrvices contract with PBechtel National, Inc.,
signed on July 5, 1982, in connection with procurement of $15.6 million
in power system  equipment  through the CIP program (Blue Nile Grid
Rehabilitation 1 Project). A PIO/T issued on April 2?27, 1983 authorized
spending up  to $368,000 of EPM funds. Under a separate, on-going,
centrally funded S&T/EY contract with Bechtel, the Mission provided an
additional buy-in of $207 000 to provide the services of a purchasing and
stores specialist for one vear to provide assistance in the area of

equipment  warchouse  management | This specialist arrived in February
1983, Another PLO/T was issued on Mareh 9, 1983 to acquire infrared
equipment for identitying power line failures. From data contained in

quarterly project dfmplementation reports prepared in 1989, it appears
that an additional 5$311,000 from EPM was added to Bechtel's cont ract,
bringing theirv total of EPM-funded activities ta S8E1,000.

The PPs also aathorized  funds  for a previously  approved,
EPM-supported, ninc-month extension of SEPAP from Aupust 29, 1982 to July
31, 19830 A PIO/T issued on March 29, 1983 provided $86,207 in EPM funds
for this extension, An additional $390,000 for a six-month extension
from Aupgust 1983 to January 1984 was also authorized. A 1989 quarterly
project implementation report sappests that an additional $289 900 was
added to SEPAP from EPM funds, for a total funding level of $766,107 out
of the S1,534 88/ gpemt during this EPM predecessor projeet.,

These moditications to the EPM project were intended to provide a
transition of support to NEC and NEA until the EPM contractors were
selected.  The PPS provided an additional $1.8% million in USAID project
prant funds, which raised the total Tife-of -project (LOPY dollar costs to
$8.45 million.

In June 1983, an announcement  of  the project was made in the
Commerce Business Daily (CBD) and reguestys for proposals (RFPs) for the
two technical assistance  contractors  were  josued, Proposals  were
scheduled to bhe received in Aupust 14983, cvaluated in September, with
selection decisions made in October, and contracts sipgned by November 730,

1983, However, due to delaye in the procurement process, the contractors
were not formally selected until carly 1984, The selected technical
assistance contractaory, Harea for HILC  and  Energy/Development

International (E/DI) for NEA/GPC, fielded their lonp-term advisors/chiefs
of party (COPs) in July and Mareh 1984, respectively,
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reference, and the vehicles were not received by project personnel until
after the evacuation period ended in October 1986. This resulted in
considerable expenditures in local currency for vehicle rentals by
project contractors, to the detriment of other potential uses of these
funds.

Most recently, the EPM project has suffered from uncertainty
regarding its continued funding. From cable traffic and informal
discussions with Mission personnel, it appears that as a result of a
program consolidation plan adopted by USAID/Khartoum in November 1986,
the EPM Project and the entire propgram of USAID assistance to Sudan’s
energy sector were to be phased out quickly, This planned close-out
appears to have been developed partly in reaction to (1) the security
concerns  prevailing in late 1986, which had been limiting project
statfing, but which have since been lifted; and partly to (2) the view of
Mission Dirvector John FKoehring that the limited financial resources
available to USAID/Khartoum might best be devoted to other program areas
of the Mission's portfolio and his concern that power in Sudan was an
infinite sink for donor funds,

A revised operating year budpet  (OYB)  for fiscal vear 1937,
submitted to USAID/W by USAID/Fhartoum on January 8, 198/, calls for
additional incremental funding  of  §500,000 for EPM  frem Special
Development  Account  (SDA)  funds becaune "orderly review and possible
carly close out of (EPM) sctivities . . requires Mission to sustain some
TA presence and project implementation at least for immediate future"
(USAID/Ehartoum Cable 0281 to U.S. Department of State, January 8, 1987),
No funds for EPM are included in the requested FY 88 budget . However the
cable adds that  "{f 5Da funding  materializes later in Fiscal Year
approximately  $1.05 willion is required to cover short-term econtract

oblipations” (ibid). Thus EPM will only have an additional $500,000 in
incremental funding available to it if the project is continued past this
evaluation and no other priority changes are made.  This is unlikely to
cover all of the anticipated project requirements for the remainder of FY
87 Availability of tallout funds will not be known until around April
OB/ and «till will reguire o decision by the Africa Burcau of UsSAID/W to
allow ve-propramming of funds to EPM. Thas at the present time there

appears to be an dmpending, forced close out of BPM when available funds
are expended vepardless of the conclusions of thin cvaluation, unless
sipnificant chanpes in Minsion fanding priovities and USAID/W concurrence

oceurs.,

The project paper’s cvaluat ian plan called tor o omid term evaluation
vhich would he a0 joint effort of the MEM and USATD at o time carly
enough to allow adjustment  in the project plan to coryect any desipgn
aftter approximately

errors  ov compenate for o changing circumstance:.,
fifteen to ciphteen manthn of e project tfortunately, while the
Mission attenpted 1o schedule the evaluation for the end of 1985 events
precluded the fielding of an evaluation teamn prior to Tanuary 249, YK/,
The dwmpact of this detay on the project han been adverace but anavoidable.
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one as part of the new Fuelwood/Forestry project and the other in
transportation energy conservation.



4. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

4.1 OVERALL PROJECT DESIGN AND IMPLEMENTATION

The original project design, which put two largely independent,
substantially different projects under one wumbrella project with
different contractors was seriously flawed and the project’s goals and

objectives unrealistically ambitious. 1In addition, a series of external
factors and institutional constraints on the GOS side further limited
proj~ct achievements of both major components of the EPM proi.ct. The

resulting project was too complicated for a single manager to oversce
adequately.

The NEC component required an experienced power systems engincer
with sensitivity to project execution in developing countries and

dedication to the projeet’s development cefforts. The project has had
this in Mr. Carter. However, the NEA component required an experienced
energy planner or cconomist rather then an enginecr Carter lent his

moral support and considerable personal  skills to keeping the NEA
component on track as a viable, institution-building project during very
difficult times, but the bulk of his time was spent. with the NEC
component and the other cnergy projects working with the Blue Nile Grid,
ard he was out of his professional expertise in providing technical
backstopping for an institution-building project in intepgrated national
encrgy planning, However, we contend that no single person could have
filled both NEA and NEC components  perfectly., [t would have been
impossible for a non-cngineer energy planner to direzt the NEC component,
given the technical charactervistics of many of the component’s links to
equipment acquired under the Commodity Import Progranm.

The main weakness of lack of an encrgy planning expertise in the
Mission's Energy Office was that the NEA component never developed a
unified concept of  the cnergy problem  that NEA was charpged  with
addressing.  The first half of the EPM project’s NEA component was also
saddled with deficiencies in field project management and a peiriod of
drift af:er the COP was removed and a replacement was not immcdiately
available. The  Tocal  currency problems which  so preoccupied  the
Mission’s project committec resulted from a combination of poor initial
judpgments on  the part of the E/DI contractor, in albeit straitened
circumstances, and administrative overextension and lack of oversight by
the Mission, but the bitterness these problems caused between USATID and
the EPM was necdless. When the problem finally was cleared up, only
one-ninth of the trust fund expenditures were disallowed and shifted to
the project account, but the attitudinal legacy appears to have cerippled
the NEA component of the EPM project in USAID/Khartoun's eyes,

The  original  objectives  of  the EPM,  to  case  encrpy-related
constraints to Sudan's cconomic development by increasing the reliability
of the Blue Nile Grid and bolstering the institutional capacities of NEC,
GPC, and NEA so they could expand and make better use of sSudan’s
available domestic and imported energy resources, are still valid, remain
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A distribution engincer should be provided to NEC by EBASCO on
short-term assignment to assist them in determining the causes of
the capacitor failures and solutions.

The NEC/Harza request  for a short-term instrumentation engineer
should he approved,

USAID should make strong efforts to encourage NEC to fill empty
posts in NEC managemer t, which are carrently drastically reducing
the agencey’s ability to improve performance and effectively utilize
international dcor apency support .

Annual meetings of international donors and NEC should be bepgun and
maint2ined to coordinate the wide range of assistance activities to
the agency. stmilar meetings between NEA and its donor agencies
should also be implemented.,
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5.3. INPUTS

Manpower inputs into the NEA component  were  planned  at 128
person-months, 96 in long-term technical assistance and 37 in short term,
Forty-eight  person-months  of tong-tern  technical  assistance were
scheduled for the ohict of pavty, 30 for coerpy/economic plarning, and 18

for sapply lopistics, pricing and aliocation. The GPC component was to
be administored L, the Fong terim technieal advising statt 4 NEA; no
Tong-term technical Gosiotunee was planned tor the ope component Ghe

Was to nse Q0 perdon-months o of Short o technical suistance,

Trocining tor the NEA/GH component  woas schedaled to o use USSHRA 4
o

thousand, USSATE .1 thounand in foreipn cchange aand UGS3266.0% thousand in
commodity fmport propram (CIP) funds .

Commod ity purchases were planned at US$2597 6 thousand for NEA and

USS53.4 thousand tor GPC. The entire GPC enmmodity budpet was in foreipn
exchanpe, while the NEA component had U5$159 thousand {n fore ipn exchange
and USS98.6 thousand in CIP funds. Table 5.1 summarizes these inputs,
TABLE 5.1
ORIGINALLY PLANNED INPUTS FOR THE NEA AND GPC
Inputs EPM _ Component:
NEA GPC
Technical Assistance (person mont hs)
Long-term 96 0
Short-term 32 22
Total 128 22
Training (thousand USS)
Foreign exchangpe 418.1
CIP _fands 266.3
Total 684 .4
Comiodities (thousand US$)
NEA GPe )

Forelpn C1P Forefgn ciy

Exchange ; Total Exchange  Funds Tota,

159.0 257.6 53.4 0.0 53.4

Source: (USAID/Khartoum, 1982a, pp 24-27)
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Foreign exchange funding for the NEA/GPC component was originally
budgeted at US$3,041.9 thousand, matched by GOS local funding equivalent
to US$2,910.8 thousand at an exchange rate of US$1.00 = LS 0.90, for a
total budget of US$ 5,952.7 (USAID/Khartoum, 1982a, p.30). Project
Agreement Amendment No. 2, of December 5, 1983, increased the USAID
foreign exchange contribution to US$3,7i4.4 thousand and the GOS local
currency funding to the equivalent of US$7,566.8 thousand. These figures
do not 1include project evaluation and contingency funds. Project
evaluation budgeting remained the same, but the original contingency
budget of 10% for cach funding source changed to a 12% contingency for
the foreign exchange component and » 5.5% contingency for the GOS
component ., Project Agreement Amendment No. 3 added USS$1.3 million to
finance foreign ecxchange and local currency costs, but without an
assignment between the NEA/GPC and NEC components. Project Agreement
Amendment No. 4 added aunother US$SL.1 million, again without specifying
NEA/GPC ox NEC des*inations. Project Agreement Amendment No. 6,
August 12, 19f6, added ancther US$300 thousand to EPM.

5.4. CURRENT STATUS OF OUTPUTS

This section relies on the cnumeration of project outputs specified
in the project paper (USATD/Khartoum, 1982, pp 17-19) and the description
of contract responsibilities specified in the NEA statement of work
(USAID/Khartoum, 1983, pp 2-10).

Each output from the proje:t paper or the scope of work (they are
the same in all but task 12) is described, and NEA and EPM activities
under that task are discussed and evaluated to the extent the evaluation

team was able to make judgements. We also reviewed and evaluated the
contractor’s performance of responsibilities in each task, as specified
by the scope of work. These are relatively dctailed evaluations of EPM

and NEA performances; we draw more general evaluations of contractor
performance in Section 5.5,

5.4.1. Adoption of an__Orderly Transition to New Orgpganization
structure,

E/DI, the contractor for long-term assistance to NEA, was charged
with assisting NEA to prepare and issue written job description for NEA
employees. This explicit structuring of iobs within NEA was to have been
accomplished during the first year of the project. Examination of early
work plans and progress reports (Monaghan, 1984; EPM, July 1984, p. 6)
indicates that efforts on this task ecarly in the project focused on (1)
evaluating the experience, performance and training of individual
employees, with an apparent eye to career development of NEA staff
members;  (?) struactural reorganization of NEA, for which it proved

difficult to secure Ministerial agreement (e.g., EPM, December 1985,
p. 3, and (3) development and implementation of a sala-y incentive plan
for NEA staff. /DT appears to have conszidered the written job

description task completed with Daudon’s report on training needs,
(Daudon, December 1985; EPM, April 1986, p. 6), which identified the
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training and experience required for managers and staff members in
specific sections of NEA but did not identify the tasks to be executed by
individuals holding specific positions. A better example of written job
descriptions is provided in the report of the Nile Waters Study which
proposed establishment of a water resource planning unit within the
Ministry of Irrigation (U.S, Department of Interior, 1985, Appendix IT1I).

The EPM  Projcct has devoted effort, with some success, to
restructuring NEA into a more task-oriented organization, which would
tend to focus NEA’s mission. The Director General, however, has felt
more comfortable with a formal organization and a de facto working style
that allow NEA greater latitude in the problems it can address i.e.,
hardware projects. It is possible that an ecarly EFM effort to specify
job descriptions, rather than concentrating on identifying staff training
neads and establishing career development  opportunities, could have
better focused the dialopgue between EPM and NEA regarding the mission and
goal of NEA.

5.4.2. National Enerpy Supply_ _and_ Demand  Pranning  and FEvaluation
Functions Consolidated at NFA.

These activitics need not have been pencerally consolidated at NEA;
NEA  simply should have been conducting integrated, multi-fuel,
multi-sector, and multi-repgional cnergy  planning. NEA clearly has
included such activities in its portfolio of activities.

The contractor has fulfilled his obligations of providing short term
training, collaborating in the preparation  of analytical reports,
evaluating the effectiveness of NEA programs, and making recommendations
to NEA for program modifications. 1t is apparent from the project files
that making rcecommendations for NEA progiram modifications has been a
sensitive issue and that progress in this arca senerally has involved
compromises of EPA ideas (EPM, May 1985, p. 3).

5.4.3, Prepare Energy Analyses_and Policy Option Papers.

Ten such reports were to have been prepared during the course of the
project, With reasonable interpretation, there is overlap between the
reports to be prepared under Tasks 2 and 3. According to the grant
agreement, these reports were simply to be on "key topics of naticnal
concern” (USAID/Khartoum, 1983, p. 3), which ie quite broad. At least
ten such reports have been prepared by NEA, some in collaboration with
EPM staff.

The analytical quality of these reports varies censiderably, but the
evaluation tcam simply has not been able to assess whether there is a
trend of improvement in quality; insufficient time was available to make
such a study. However, other agencies and analysts in the encrgy sector
in Sudan have found various NEA reports to be useful,
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5.4,6, Capacity for Computer-Assisted Data Processing and Analysis
Expanded.

Five NEA staff members were to be trained during the first two years
of the project in the use of microcomputers to assist analytical tasks
and manage data. The computing equipment at NEA was to be augmented.

EPM has purchased 3 IBM XTs (640 kb) and one Compaq Portable 286;
one IBM PC (5127 kb) was acquired with EPM funds under an extension of the

previous Sudan Energy Policy and Planning Project in early 1984. Four
printers were acquired: an NEC 3550 letter quality, and Epson MX100 dot
matrix, a Cenicom 3014 dot matrix, and an IBM letter quality. A
Hewlett-Packard /7470A ?2-pen plotter and several backup peripheral irems
were also acquived.  The Gemicom printer arrived in September 1985, and
broke down in December 1985, For want of spare parts and high cost of
sending it out for repair. it has not been used since and now collects
dust in the computer room. Ibrahim Hussein, the head of NEA's Computer
Unit, estimates the life expectancy of an IBM microcomputer in Sudan at
roughly two years, The cequipment has usually come in with American
voltage specifications althouph Furopean specifications were required,
requested, and aviailable, Part of the problem appears to have been

inadequate  support  of  their employees in the field by E/DI staff in
Washington, and part is attributable to the difficulty associated with
processing waivers to purchase outside the United States and with U.S.
export  licensing procedures for computer cquipment. However, USAID
understands  the  problem of getting locally serviceable cquipment  and
makes waivers readily available.

EPH commissioned o consultant study on NEA's information eystem in
January 1986, The report was very thorough aud itumized & muher of
problems, inciuding software-hardware incompaiiivitivty, naraware-hardware
incompatibility, inadequate or no documentation of existing software,
spare  parts  problems, absence of a humidification system, and poor
documentation of data bases, among others (Arnold, 1086). Some  of
Arnold’s rcecommendations have been, or are being, implemented. ibrahim
Hussein currently is developing a file index system to allow users to
find data files on  the hard disks (lbrahim Hussein, interview,
January 29, 1987; EPM, December 1986, p. 9).

EPM has offered several software courses for NEA staff, and Ibrahim
Hussein has offered six computing and software courses for NEA staff as
well as to other GOS apencies,  Currently, some 80% of NEA staff could be
called users of the computer facility, and there are definite congestion
problenms. The current  E/DI contractor has shifted its  technical
assistance away from a planning emphasis and toward developing NEA's
capacity a5 an informational institntion (David Pluth, interview
February 1, 198/7). This can be expected to further increase the demand
for access to the computer facilities.  The contractors have ordered 4
more IBM XTs, 4 printers, and peripheral equipment to strengthen NEA's
Information processing capablilitics (EPM, December 10, 1986, pp 4-5).
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extensive, including damage to the goodwill and trust between USAID
senior management and the contractor. In addition, these errors provided
another signal that project, as opposed to policy and planning,
activities were not necessarily inappropriate for the NFA, Most of the
errors which occurred between February, 1985 and October, 1985 were
understandable errors of judgment. We believe that USAID and the
contracior's home office are primarily responsible for the resultant
damage to the project, through ineffective or minimal oversight during
this sensitive period.

In terms of the contractor’s visibility, prior to October 1985, over
20 people directly involved in implementing the project were on E/DI's
direct payroll. Building signs directed visitors to the E/DI office,
rather than to the EPM Project Office, and therc was a clear and palpable
gulf between EPM staff and those NEA staff fiianced under the E/DI
contract on the one hand, and other NEA staff. In fact, during the
preparation of the initial SOW for this evaluation at the end of 1985,
the relationship between the contractor and the NEA had been one of the

most troubling items of concern to the Mission.  The project team now in
place deserves considerable praise.  They have lowered the visibility of
E/DI vis-a-vis both EPM and NEA and have cmphasized the improvement. of
organizational skills and procedures rather than concrete outputs, In

addition, at least six E/DL staff have been let po, in part due to NEA's
taking on production of the NEA Sudan Encrpy News,

The contractor of the NEA portion of the EPM Project has fulfilled a
reasouable proportion of the tasks enumerated for them in the statement
of work (USAID/Ehartoum, 1982b). Chort-term technical assistance has not
been provided to the extent called for, but this is attributable largely
to the local currency and sccurity problems.

The Tocal cwrrency problem is partly E/DI's own creation, but only

partly. The first chief of party, Dennis Monaphan, decided very early
that the specificd budget was inadequate to accomplish the task specified
by the contract and requested an increase.  Most carly project files are

missing from USAID records, but it appears that while Monaghan's proposed
revisions were not piven official approval by USAID, neither were they
clearly disapproved, and to pget the project off the ground, he began
spending at exactly the rate his revised plans called for. Fventually
USAID ratified the larger budpet, but not before the local currency
problem prew to serious proportions and caused major irritation at USAID.
The local currvency problem left a lasting, unfavorable impression of the
NEA component of the EPM, but its real seriousness appears to have been
blown out of proportion. 0Of the two related local currency problems - -
overspending and spending trust fund money on items to support NEA rather
than restricting trust fund expenditures to direct contractor support - -
the contractor appears to have been targely justificd in the end.  USAID
eventually increased the budpet to the tevel Monaghan requested, and only
about one-ninth of the trust fund expenditures were eventually disallowed
as NEA support rather than contractor support.  USAID claimed that the
contractor did not provide proper notification of the approaching money
problem, but Pluth directed USAID's attention te cight such notifications
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Table 5.2:

Computer Fquipment at NEA

Microcomputer Source Acquired  Financed By Value Memorv Diskette Hard Disc Power Needs Status Suppert
Chio Scientific USA 1982 64K 220V-4 0 TRA-150W Obsolete No
Osborne USA RN 60K Obsolete No
Hvperion Portable USA 256K 220V- 4 TRA-150W Not Werking No
Hvperion Fortable Usa RN 2 264K 220V -ALUTSA-TA0W Under Repair in USA No
IRM T USA 512¥ 2 263K L2ONV-2.004-200W Uperational Yes
fatek Videe tused with PC) USA T20V-0.030A- 30w Jperational ?
I8M 11 USA 640K ! 264K 10MB PAOV-LL I0A-4A00W Oparational Yes
IEM Video {us»d with 11) USA T20V-0.975A-100W Operational Yes
IBRM 1} USA FEMU/USAID 640K 1 264K 10MB P20V 5. 20A- 400w Operational Yes
[BM Video {used with I1) USA FMP USAID 20V-0.G%A-100W Operational Yes
TMPAQ Forrable USA EMP/USALD 256K 1 264K 10MB 120V-2.00A-200W Not Working Maybe
IBM 11 USA EMP/USALD 640K 1 264K 10MB P20V-4.20A-400W Uperational Yes
i3 Video (used with T10 USA FMP/USAID 120V-0.95A-100wW Operational Yes
FRINTERS
D
Tt Matrix (FC B023) USA '982 EFPM/JSAID 120V-2.00A 400w Not Working Part e
N Do Matrix (MYO100) USA 1684 EFPM/USAID 120V-1.00A-100W Operational Part
tetter Juality (3550) USA 1984 EPM/USAID 115V-2.50A-250w Not Working Part
Is**or (T.70A 2-pen) USA 1984 EPM/USAID 120V-0.3CA-25wW Operatioral No
D Tor Matrix (1014) USA 1985 EFM/USAID 120/220V-1/.5A Irregularly Working No
.2 Wheelprinter (5216)  USA 1985 EFPM/USAID 120V-0.8A-0.1KVA No Instructions No
SACKY'T RATTERIFES
Voltage Stabilizer USA 1983 EPM/USALID 220V-3.00A-500w Operational ?
Iowm Aurotransformer
CRB DRI LiSA 19873 EPM/USAID 220V-10A-2KVA Operational Yes
Stepdown Autot ansformer
(220V-115v) USA 1983 EFM/USAID 220V-5A-1KVA Operational Yes
TOFAT Backup Batterw USA 1984 EPM/USAID 120V- 1000w N>t Working No
Voltage Stabilising
Trarsf- mer USA 1984 EFM/USAID 1000w Operational ?
4 Tatasavers USA 1983-85 EPM/USAILID 200W each Partially Operational No
OTHER EQUIPMENT
Freidrich Air Conditioner 200V-15A-2900wW Operational Yes
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Computer Software at NEA

SOFTWARE COMPUTER USE

Disc Operating System IBM COMPAQ System
LOTUS 1-2-3 HYPERTON Spreadsheet
LOTUS 1-2-3 1BM COMPAQ Spreadsheet
LOTUS 1-2-3 Relcase 2 IBM COMPAQ Spreadsheet

LOTUS Report Writer

—

STATPIAN
STATPAC

EXECUVISTON
CHARTMAN 11

OPTIMIZER

BASIC - Interpretive

DBASE 11
DBASE IT1
ALADIN DB

VOLKSWRITER

FASYWRITTER

WORDSTAR

MULTIMATE

ARABSTAR

WORD PLUS

TYPING TUTOR

IN:SCRIBE

IN:TOGUCH

PFS:FILE

EEDO Energy Economics
of Design Options

(World Bank)

ENERSTAT

IBM COMPAQ

HYPERTON
HYPERTON

IBM COMPAQ
IBM COMPAQ

1BM COMPAQ

IBM COMPAQ

I1BM COMPAD)
IBM COMPAN
HYPERTON

IBM COMPAQ
1BM COMPAQ
TBM COMPAQ
TBM COMPAQ)
IBM COMPAQ
IBM COMPAQ
IBM COMPAQ
HYPERTON

HYPERION

IBM COMPAQ

IBM COMPAQ

IBM

HYPERION

OSBORNE

Report VWriter

Statistics
Statistics

Graphics
Graphics

Linear
programming

Language

Data Base
Data Base
Data Base

Word Processing
Word Processing
Word Procescing
Word Processing
Word Processing,
Dictionary
Typing Aid

Text Editor
Communications
Filing

Analysis - no
manual

Model - not used
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to the evaluation team that he should have been expected to undertake routine
project tracking in addition to his other duties.

As we noted above, however, the project paper did not offer clear
intellectual pguidance to the "EA component of the EPM, and the Misslon staff
did not provide it. The Mission's attitude to the project stressed accounting
problems at the expense of substantive tmplementation issues.  More to the

point, closer examination of some of the accounting issues involved in the
project indicated that USAID management  was  responsible for many of the

problems . For cxanple, considerable local CUrrency was spent on vehicle
rentals because USATD failed te process the PIO/C for this purchase for two
years.,  Nevertheleos, USATD pernitted the local currcency probiem in particular

to create  an adversarial  relitionship between the Mission and  the NEA
component of EPM, much to the decriment of the project’'s implementation.



6. NATIONAL ELECTRICITY CORPORATION

The National Electricity Corporation (NEC) component of the Energy
Planning and Management project is evaluated in this chapter. Section
6.1 restates  the goal of the EPM proiect and purpose of the NEC

component Sceetion 6.2 desceribes the project inputs as found in the
project  paper . Seetion 6.3 explains the project progress and current
status  of  the  project  outputs . The current  status of NEC as  an
institution is swwmarized in Scetion 6.4, Section 6.5% evaluates the

pertformance  of  the contractors providing teehnical assistance to NEC.
The plarmed and completed training of NEC is presented in Section 6.6,
The commodity purchaces made by the contractors are described in Section
6.7 Finally, the administracion of the project by USAID is summarized

in Section 6.8,

6.1 GOAL AND PURPOSE

The poal of the EFM project is to ease enerpy-related constraints to
cconomic  vecovery while contributing towards the  long-term poal  of

meeting  Sudanese  encergy requirements  for domest ic, apgricaltaral  and
industrial uses in Wy thiat are coonomical efficient and
environmentally sound. The purpose of the NEC component  of the project

I to increase the short-term reliability of the Blue Nile electrie power
prid and to fmprove the manaperial and financial capability of the NEC to
penerate, transmit and distribute power.

6.2 INPUTS
Four types of project inputs are described in the project paper:

funding  from USAID and GOS, technical assistance, training, and
comnodities,

Funding - Three contracts have been funded to provide teciinical
assistance to NEC, One contract is with Marza Enginecering Company
(Harza) for technical assistance, one with Arkel-Talab Cargo Services,
LTh. for technical assistance in operation and maintenance {Arkel -
Talab/otM) , and another contract with Arkel-Talab for computer services
(Arkel-Talab/os)y . The estimated costs and oblipgated amounts for ecach

contract are shown below.

Eatimated Obligated LLocal

Cost, Amount | Currency,

Us dollars US _dollars LS
Harza 1,981,400 1,505,100 950,000
arkel-Talab/0&M 250,000 250,000 2,174,675
Arkel-Talab/CS 0 ( 270,000
Total 2,231,400 1,755,100 3,344,675

67
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Technical Assistance - The person-months of technical assistance
being provided by the three contracts are shown below.,
Harza

Long-Term Technical Assistance

- Chiet of Party 48.0
- Financial Controls and Planning 24.0
- Enerpy Efficicncy and Load Management 12.0
Computer Specialist 24.0
Total 108.0 Person-
Months
Short-Term Specialises
- Accounting System 3.5
- Financial System 2.0
- Taritt, Lepal Analysis and Regions 1.0
Stores Purchasing 1.0
- Storcs Records 1.0
- Corporate Planning 2.0
- Man - Pover Training 2.5
- Computer System _2.0
Total 15.0 Person-
Months
Home Office Support
- Project Management Administration 15.0
- Technical /Non-Technical Support 10.0
Total 25.0 Person-
Months
Grand Total 148.0 Person-
Months
Arkel-Talab/0&M
Long-Term Technical Assistance
- Hydraulic Controlled Equipment 24.0
- Heavy Power Svstem Maintenance Equipment 24.0
- Vehiele Maintenance Center and
Machine Workshep 24.0
- Telecommmnications System Maintenance 24,0
Total 96.0 Person-
Months
Short-Term Specialists
- Professional Backstopping 24.0
Grand Total 120.0 Person-
Months
Arkel-Talab/Cs
- Computer Propgrammers 27.0 Person-
Months
Total NEC component 295.0 Person-

Months
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the meter readers, bult a major step will have been taken when the new
system is implemented.

6.3.5.2 Electric Service Billing

Meter readings are brought to the computer center, where data entry

is dene. Readings are then processed and liste of questionably high or
low wusage accounts are printed out, These lists are forwarded to
district offices where corrections are to be made, and the lists returned
to the computer center, within ten days.  This system has been in place
for some time now, and procedures scem to be established regarding its
use ., After the lists are reviewed, corrections are made and bills are
caleulated and printed in the computer center. This high-low procedure
has greatly fwproved the accuracy of computerized billing records because
many errvors can be corrected before the bill is ercated. This results in
more credible statistical reporting.  These bills are then delivered to

customers by the meter readers when meters are read {or the subsequent
billing,

The billing process alse produces reports  for use by district
offices and headquarters versonnel.  District personnel used the "bill
repister,” which has been improved beginning November 1985, to determine
the proper amount to collect or to resolve high billing complaints. The
bill register is an excellent working document, which contains two years
of billing history for each customer. HNew computer equipment is on ovder
which will allow data entry to be done ‘“rom terminals, climitating some
problems related to the use of cassettes, in addition to allowing other

system enhancements. During the cvacuation in 1986, hill ing fell behind
schedule The billting system had been reproprammed to allow mul tiple
months usape and billing to be averaged and distributed to proper months
In computey history records.  This chimpe was made, in part, to improve
the statistical nsefulness of billing reports.  The new billing system
was put into production in February 1986 and was still in the de-bugyping
stage at the time of cvacuation, A system of this complexity would

ordinarily take several months betore vroprams would run perfectly. The
NEC programmers were retatively inexperienced at the time but were able
o begin to recover lost time before Mr. Azri returned to Khartoum,

6.3.5.3 Electric Serviee Collections

The collection system is the most efffcient of all areas reviewed.
Bills ave paid in district offices, where pertinent data are recorded
with a cash register cquipped with a cassette tape for data storage. At

the end of the collecting day, totals are calenlated from cash register

tapes for balancing of posting records to bank deposit Cassettes and
other necessary audit information are then forwarded to data processing
so that computer secords can be updated.  Totals are checked to assurs
proper posting. This system was fustalted early in 1985, and NEC

proprammers  were  instrumental  in tralning  the new  cash replster

operators,
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6.3.5.4 Delinquent Accounts

A special effort is now in progress to collect accounts in arrears.
Customers are being notified by radio of the area of concentration of
collection efforts and that disconnection will be made if past due bills

are not paid, Also, temporary offices are beinz used in these areas,
piving the customers more convenience in paying their bills. This
process  seems to be proceeding, but  concern  about accuracy of past
billings causes great caution. Disconnection is made even more difficult

by NEC's past failure  to disconnect proptly, giving customers recason to
believe that bills need not be peid.

Everything considered, the results are good, as shown in records of
collectjons: July 1986, LS 3,100,000 August 1986, LS 2,100,000:
September 1986, LS 9 500,000 October 1986 1S 5,500,000; November 1986 1§
4,250,000, and December 1986, 1% 9,400,000 (NEC, December 1986).

6.3.5.9 Service orders

Service orders are penerated in the district offices when customers

apply for service. At this time a cheek is made to be sure that service
is available in the area, and confirmation by the technical department is
required.  If service is available, a deposit equal to an estimated three
months bhilling is collected, In addition, the customer pays a service

fee of LS 0 for three phase, or LS 100 for single phase connection,
These seem to be appropriate amounts. At this point, a customer account

numbe = is acquired, o service order g prepared (in four varts), and
document & are torwarded to proper departments . The NEC procedure here
calls for an aedit to be performed to assure that the document s
properlv  recorded  in computer  records From discussion with NEC

cmployecs,  there  oppeirs to be failure to enforce this procedure
strictly, poscibly allowing errors to po undetected. A recent change in
procedures  jo  desipned to allow a  crose-check  that  should improve
reliability of andite congiderably,

6.3.5.6 Pilling Corrections
Billing corrections are initiated when a high bill complaint is

received and o determination is made that billing was incorrect. The
correction procecs  includes a computer trancaction  that updates  the

accounts receivable  amount  and  corrects the  previous reading, The
procedure nnfortunately,  does ot fnclude a0 correction  of  EWh
conuumption.  This b sipniticant in ao much a6 these correct fons can be
for a very larpe nawber of FWh oand over a period of time would distort
any analytical  process whiieh aeed billing  fipure., Thus,  ccanomfc
planning on the haoic of  the fipnres could bhe danperous, The audit

procedures for corrected Lilla g fnadeguate or nonexiatent, One of the
new billing reporta has sipnificantly reduced the vumber of  fncorrect
bills being donued and will, over time, result in better data tor use in
plonning,.
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sheet look better. Much remains to be done before the desired results
can be accomplisbed, but a great deal of headway can be made during the
remainder of time Mr. Azri is scheduled to remain in Khartoum. Since Mr.
Azri arrived as a computer specialist, project results pertaining to

computer services have shown major improvement. Great care has been
taken to assure that the user of cach new document wunderstands its
function and is aware of handling requirements. There is a pood

possibility that if Mr. Azvri were not to be allowed to finish his
assignment in Fhartoum, the improvements made to the system so far would
be damaged. Plans were made in the beginning that should be followed
through while the desipgner is s1ill available to coordinate efforts.

6.3.6 Encrpy ifficiceucy Propgram

The purpose of this task was to provide technical assistance to NEC
in planning, analvyeing, and executing programs to improve the energy
efficiency and lonses of the distribution system.

Bechtel Nationad,  Ine. inspected NEC power system facilities in
February 1987, to determine the cquipment. requirements for the ¢I.  Part
of the inspection reviewed the 11-kV distribution system and found the
general condition to be poor. The following conditions were cited in
their Aupust 19872 final report: 1) undersized conductors have been
utilized, 7) tecders are over-extended, and 3) litt.e power factor
correction has been installed on either the primary fceders or on large

sccondary Joad.

bechtel estimared the teechnical losses of the Blue Nile Grid system

to be 15-17- with a potential improvement, or reduction of losses, of 6%
possible wit decipn changes. The larpgest gingle loss component was
fdentificd wo the 11V distribution system.  Two improvements suppested

were the use of larper cable and overhead conducior sives and the optimun
location of  capacitors  to  improve  both voltage  repulation  and
distribution logses,

The CII procured 624 MVar of capacitors, worth US$495,921, for

installation by KEC.  The capacitor sives procured are shown below.

Quantity Sice Type Total
R € 3°71) i B (MVar)

1, 20 6LOO Switched 12.0

2. 12 1200 Switched 4.4

3. 20 600 Unswitched 12.0

4, 12 1200 Unswitched 14.4

5. 4 2600 Switehed 9.6

Total 68 62 .4

Twenty-one time controls, 21 temperature controls, cut-out fuses,
and  other miscellancous  parts  required for fnstallation were also
procured.  The Bechtel final report on the GIP shows 100 capacitors of
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National Elecctricity Corporation

Blue Nile Grid

Summary of System Performances

July
1986
- Peak power generation (MW) 209.4
Enerpy penerated (GWh) 105.8
Roseires 68.5
Sennar 8.7
Fhartounm North Steam 10.7
Urri Steam 9.4
barrl Dicesel & 1 -
arri Power 111 5.9
arri Gas Tarbine 1.8
Filo X Gas Turbine 0.4
Fodao Gus Tarbines 0.3
Wad Medani -
- Available power (MW) 272.5
Rosoires 130.0
Sentid 8.0
Fhvartown North Steam 60.0
Wi steam and Diegel 20.5
Warri Power 111 24,0
Burri Gas Turbine 10.0
Filo » Gas Tuarbine 10.0
Fuba Goan Turbines, 10.0
Wad Medani -
Load shedding (GWh)
Due to ('.lp.u‘ilv f;h()]‘l,{l“(' -
Due te tr Zdisty. tailures -
Fuel cansumption (tong)
Furnacee oil 3500 R 6759.0
Furnace oil 1900 R 3559.0
Diese]l oil 875.0
Gan oil 843.0
Fael caat (1Y)
Farnee oil 3500 R 2203.0
Furnace oil 1500 R 1213.0
Diesel oil 634.0
Gis ofl 621.0
Total a6/1.0

August
1986

215.7

110.2
64,0
4.8
21.0
11.5

S OO
V> 00—

269.0
130.0
9.0
6C.0
16 .0
24 .0
10.0
10.0
10.0

o O
w -

8775.0
64762.0
908.0
173.0

28500
14945 .0
H81.0
h32.0
Y80

September
1986

215.7

107 .7
68.0
7.9
1

W~y o~y

(o]

OO ur NN
>~ o .

-

259.7
122.0
1.7
60.0
20.0
24,0
14.0
10.0
10.0

—_ O
[= )

5739.0
39072.0
1048.0

792.0

1871.0
1229.0
6/1,0
5840
4351.0
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Table 6,72
ENERGY OUTAGES AND RELIABILITY I[NDEX
1980 - 1986

Encrpy Gen, T&D Total Total Reliability
Month Delivered  Outuage Out ape Outape Energy Index
GWh GWh GWh GWh GWh

ED GO TO EO ET=ED+EO  R=ED/ET

S W S W WM D W TE Liie 4 e w6 C e T e e e d e B A F Be A5 AR 0 W L R Lo ST 4% S SRS SE SOV S AF A% fa: Vi L3 AT G TR Su AD MK X

JAN 1980 61,177 0.077 0.258 0.1335 61,512 0.99459)5

FEB 61.09/ NA 0.030 NA MNA NA
MAR 75,300 0.049 0.05%4 0.103 /5,403 0.99863
APR /13,471 0.276 0,092 0.3%68 /3,789 0.,99501
MAY 16,513 (0.620 0.038 0.658 /70170 0.99147)
JUN 74,514 0,400 0.308 0. /08 J 207 0.9905Y
JUL 68 405 1./703 0. 489 2190 /097 0 U689,
AUG 46,5730 H./04 0,467 6H.167 e 69 0 BB2Y)
SEP 63,224 ().398 0.51h 0.1 G4 187 0.98574
ocT /7 .7390 0./73% 0.194 0. 496/ /3037 0. 98682
NOV /0.390 0.4735 0.188 0.6 /1,013 0.u49123
DEC 68,26/ NA 0.092 LA YA NA
JAN 19§1 63,744 0,010 0.0/Y9 0,085 6. 829 00,9986
FEB GO, 233 0.014 0. 044 0 04HH G4 29 (., 949910
MAR 75,510 0.26Y 0. 490 0. /759 TH 20 0. 99010
AR 17264 0,160 0. 130 0,490 /A OSh0 0 99600
MAY BY . 044 0,250 0.121 0. 371 85 .41 0.99%66
JUN 8. /120 0. 400 0. 480 (). KEO S6. 600 O 98984
JUL 17,287 0.400 0,080 0. 480 AN P N SRR I ¥ 2
AUG 63 984 9,200 0,100 9o FoO8HA 0 8240
SEP 66, 786 5.600 1,900 Y| A PR B R B |
ocT /7. 684 0. /37 0.6O0 14y JO 021 O 98308
NOV I .0724 1.071 0O Y45 .61 0400 0O )88
DEC 4. 597 0330 0. 190 (. 920 AT I D B LYY O T
JAN 1982 67,900 0.1345%0 0. 100 0450 O8 350 D 994
FEB 0% . 600 0.030 (y.1490 0220 LY B2 O 99666
MAR /9,500 0. 480 0.130 0 610 HOO110 0 4 ga2iy
APR /8 .600 2060 .05 ol 17160 0 unlly)
MAY 14 400 16 432 1,044 1/ 48] G PET 0 B0
JUN /4 000 LER/R R (0 94, [IRERTY BOoA 0 846739
Jul, R 400 $ 100 0. 530 Lohn HE 000 0. 95%4900
AUG 66,200 4600 . 140 Vo4 69 U400 () 94657
SEP /4,300 1. 100 O 400 1740 ATV VU A )
ocT 86,4930 1,100 0,500 1 HOO HE 7300 0.97971
NOV /8.7290 1,600 0.0/0 0. 6/0 IR Y60 0 9919]

DEC H1 900 0. 1900 0.100 1,000 H2 . 400 0,98/794
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Table 6.2 - Continued

ENERGY OUTAGES AND RELIABILITY INDEX

1980 - 1986

Energy Gen. Tixb Total  Total Reliability
Month Delivered Outage  Outapge Outage Energy Index

GWh GWh GWn GWh GWh

ED GO TO EO ET=ED+EO R=ED/ET
JAN 1986 91.200 0.100 6.200 6.300  97.500 0.93538
FEB 89.500 0.100 0.100 0.200 89.700 0.99777
MAR L11.400 0.200 0.200 7.400 111.800 0.99642
APR 105.400 0.100 0.700 0.800 106.200 0.99247
MAY 112.100 6.400 0.500 6.900 119.000 0.94202
JUN 104,500 4.000 0.100 4.100 108.600 0.96225
JUL 105.800 NA NA NA NA NA
AUG 110.200 0.100 0.300 0.400 110.600 0.99638
SEP 107.700 0.000 1.000 1.000 108.700 0.99080
OCT 118.100 0.400 1.900 2.300 120.400 0.98090
NOV 106.000 0.700 1.000 1.700 107.700 0.98422
DEC 93.400 0.200 0.400 0.600  94.000 0.99362



RELIABILITY INDEX — R

1.00
0.98
0.96
0.94
0.92
0.90
0.88
C.86
0.84
0.82
0.80
0.78

0.76
0.74

—

SYSTEM RELIABILITY INDEX
BLUE NILE GRID

Y

N

7

/

Lrrrrvnrnelernnn el nesiebaniani prlrresnnsrijrnn bt

—

1980

1981

1982

1983

FIG. 6.1

1984

1985

1986

68



90

billing and collection system. The effects of the subsidy removal are
too early to determine. However, no requests for subsidy payments have
been made to the Ministry of Finance and Economic Planning as of
February 1987, seven months after the removal.

6.4.3 Institutional Weaknesses

The NEC is completely dependent upon foreign donor countries for its
capital expansion programs. The history of power development in Sudan
shows this dependence. From 1925 to 1955, the 30 years of power
development by the Sudan Light and Power Company was done by an agreement
between a group of British companies and the GOS. From 1962 to 1973, the
Power I Project was financed by West Germany and the World Bank., The
Power II Project from 1974 to 1978 was a short-term expansion program
also financed by foreign donors. The Power 111 Project from 1979 to 1988
has an estimated cost of LS 388.0 million and is being finance by IDA,
ODA, and Kfw. The Power IV Project, scheduled to begin in 1988, has
been in the planning stages since 1983, and financing is currently being
secured from TItaly, IDA, EIB, the African Development Bank, Holland,
Finland, Kuwait and the Arab Investment Bank., The estimated total 1is
about USS 400 million.

The working relationship with foreign donors has drawn NEC into a
mode of allowing forcign consulting firms to perform virtually all of the

steps from project planning to plant commissioning. The result is that
engineering and manufacturing expercise is not being built within NEC or
tke country to develop the power system. NEC relies upon the donor's
consultants to perform the project planning, the donor’'s architecture and
engineering firms for the detailed project designs: the equipment
purchased is all of forcign manufacture, and the construction ig managed
by donors consultants, NEC participates in the projects by providing

data, assisting with project planning. desi m, and construction of their
H i: l N i)' i)
power system.  When new plant is placed in service, NEC assumes operating

responsibility and must then learn the operation and maintenance. The
Khartoum North Generating Station is a recent example of the working
relationship with donors. The project was financed by the Overseas

Development Administration; the consultant was Ewbank & Partners of the
United Kingdom; the turn-key contractor was Northern Engineering
Industries of the United Kingdom; and the project econstruction was
managed by the Power [11 Projee. Staff which consists of NEC staff and

the consultant Motor Columbus. The project staff is not located in the
NEC Khartoum Headquarters, but is isolated and located in the Kuwait-
Towers in downtown Fhartoum. A review of the ten major components of the

Power III Project repeats this pattern of dependence upon foreipgn power
system expertise.

The provision of technical assistance for institutional building to
the NEC {5 a new concept for them, and they are apparently having
difficulty determining how to utilize cffectively the expertise provided
to them. The Irish Elcctricity Supply Board has provided assistance in
the reorganization of NEC. USAID in the EPM Project has provided
assistance for institution building in specific arcas such as billing,
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corporate planning, and energy efficiency. The most obvious example of
the problems NEC is having with effective utilization of technical
assistance is the lack of a person at NEC responsible for the daily
activities of the EPM Project. The USAID contractors are responsible to
the NEC Director General, but he cannot handle the daily activities
required of such a project. Also, the assignment of NEC counterparts for
the technical advisors has not bhecen made in several instances. The
result has been the loss of opportunity for NEC, as once again the
foreign donor’s consultant performs the work,

The need for technical assistance is  great. For the reasons
mentioned above, the building of engineering expertise has suffered in
NEC. There is also a need for technical assistance in accounting,
finance, and billing. There is expertise within NEC, but there 1s not a
depth in expertise to sustain the organization. As a result, the time
required to complete a project is lengthy. The installation of the El
Bagier Substation is an example. Competent people are working on the
project, bhut there is not a large enough pool of talent to make the
project proceed at a quicker pace. Another indication of the shallowness

of expertise is the inability to perform multiple projects concurrently.
The installation of the remaining CIP circuit breakers is an example.
The talent to desipn and install these breakers is occupied with the El
Bagicr Substation. The provigion eof technical assistance to the NEC
should be a lTong term-commitment.

The NEC organization’s most obvious hindrance is the long-standing
problem with vacancies in hipgher management johs. These vacancies cause
not only the directly lost production from the absence of key personnet,
but also difficulty with initiating new programs during the time of

vacancy. NEC has had vacancies fer quite some time in senior managerial
positions. 0Of the five positions, three are vacant at this time, and as
long as this situation continues the organization will be severely
hampered. This is evidenced by wne slowness with which new programs are
tmplemented., Also, there seems to be an inability at this level to

delegate autlority, caunsing approval processes to be difficult.

Employes training programs within NEC are inadequate, resulting in
more difficulty filling positions that become available from within the
company. Also, no safety training is in place for cmployces who hold the
more danperous technical jobs,  The planned completion in December 1987
of the World Bank-financed Technical Training Center located outside of
Fhartoum should be a pood resource, if properly implemented.

Communication with cwmployees on every level seems to be poor. The
employees  are not kept informed about company  emphasis  areas,
Consequent ly, NEC veceives much Tesys support for these projects,

Becanse of the dependence upon foreipn donors for capital expansion,
the NEC manapgement  skills have been focused for many years upon the
acquisition ol new capital from donors. The efficient utilization of
resources and operation of the company as a profit-making entity has been
of secondary coneern to the NEC management. The comparison of the very
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successful courting of donors foir the Power IV Yioject to the poor
performance in collecting monthly bills is a prime example of the curious
dichotomy of the NEC managemwent performance.

6.5 CONTRACTOR VPERFORMANCE

The performance of the Harza and Arkel-Talab contracts will be
judged on a task-by-task basis using a 10-point rating scale. The
following rating scale was used.

Point Rating Description
10 Superior
7.5 Excoilent
5 Aver e
2.5 Poor
0 Unsztisfactory

6.5.1 Harza Engineering Company

Harza has  nine  tasks defined in their statement of work,
corresponding almost identically te the seven NEC project outputs defined
in the project paper. The tasks and our evaluation ratings are shown
below. A discussion of the rating for cach task follows.

Project

Task Description Output Score Possible
la. Organization and Management 1 2.5 10
1b. Legislation and Standards 1 2.5 10
lc. Maintenance Coordination 2 5 10
14, Purchasing and Stores 3 - -
le. Planning and Budpeting 4 7.5 10
if Financial System and Bill ing 5 10 10
1g. Energy Eftficicncy 6 2.5 10
Ih. Tariff Revicew 7 5 0
1i. HEC Microcomputers - - -

Totals 35.0 70

Task Ta was judped poor for several reasons. Because of the poor
recommendat jons that NEC had heard from a World Bank source about the
qualifications of Harza as utility managems nt specialists, the COP was
never accepted by NECO Ac o veeult, the SOP offorts in thls task were
negated by NEC's attitade toward him, Part of the problem with NEC's
initial use of Harza also came for the poor working relation between
USATD and NEC in the selection of Harea.,  Task b wos judped poor for the
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same reasons. Also, NEC has not taken any initiative on legislative
changes or drafting of standards. Task lc was judged average. This is a
coordinating task with Arkel-Talab, but there has been little need for

much coordination. Task 1d was not rated because the task has been
turned over to the BNG Rehabilitation - Phase 11 Project under the
contract with FEBASCO. Task le was judged excellent. The efforts in
corporate planning were minimal, probably because of the unfavorable
response by the NEC. However — the on-going efforts in improving the
account to track the budget are excellent. Task 1f was judged superior.
The efforts in financial forccasting were judged superior. The ongoing
work in improving the billing procedures is excellent and is recognized
by the NEC as extremely valuable.  Task lp was judged poor because the
installation of capacitors was not completed and the causes of capacitor
failures were not analyzed or reported, Task lh was judged average
because of the acceptance of the study by the NEC.  However, the task
consumed more contract personnel resources than was expected.  Task 1i

was not  evaluated, Decause  the task has  been assigned to the BNG
Rehabilitation - Phase T Proicet under the contract with EBASCO.

Insummanry, the overall  performance of Harza is  judpged to be

avevrage: the work performed  was  either superior or  poor. The
performinee wan poor during the carly stages of the contract activity and
excellent thereafter A review of the contvact after completion should

be very pood on balance .
6.5.2 Arkel-Talab

The objective ot the contract is to improve the operation and
maintenavce of the telecommunications and mobile equipment provided to
NEC wunder the ©1P. The contract is judpged according to the areas of
cquipment expertise heing provided to NG,

Fauidpment Score Pos=ible
1 Vehicle Maintenance Center 7.5 10
2 Machine Shop . -
3 Telecommunications Center 10.0 10
Score 17.5 20

The work being performed at the Vehicle Maintenance Center is judped
to be excellent. Propress has been made  in training operators  and
maintenance personnel  despite the fact that the facilities have becen
under constiuction during the entive contract period and the power repair
cquipment has not heen available . The bailding construct fon was not the
responsibility of the contractor.  MNonetheless, initiative was taken by

the contractor to speed the completion,
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The task of training for the machine shop has not been scored,
because the shop has not been set up. Set-up was not the responsibility
of the contractor and is beyond his control.
The task of training personnel for the telecommunications center is
rated as superior, Six people have been trained and can carry on the
activities independently,

6.6 TRAINING

The training completed and proposed by the contractors is described.
The EPM project paper specified the training budget, in US$1N00, as;

Long-term

NEFA 51.40
Short-term

NEC 229.50

NEA 336,70
Lanpuage

NEC 22.50

NEA/GPC 2250

Nine NEC cmplovees  were  provided with  some training under a
centrally funded propram. These sessions were attended during 1983,
Dates range from Mav 4, 14983 to September 12, 1983, and all dealt with
electrical enpinecring,

Havza copP My, John 1. Shechy, in a letter to Mr. Ahmed Khalil,
Director of Training outlined the NEC training puidelines as related to
high level, middle Tevel and basic training (Sheehy, 1985). Mr. Shechy
sugpested in Lis Tetter that a detailed training program be prepared with
the assistance of NEC ofticialsy.

Training cxperiences for NEC employees during the EPM project are as
follows:

1. Khalid Mohawed El Hassan, 49-1-84 to 12-10-84, T.V.A.-utility
engineering--Ceatrally funded by CETP;

2. Eight  programmers  currently  are being  trained in  Cairo.
Schooling  includes  data  commmicat ions concepts,  VRX  TRANSPO
Programming, Combine Data Ekntry and Systems, and VRX TRANSPO
Implementation,  Funds are provided under the 5PM project.

A cequest has bheen omade for funding of training for NEC staff in
accounting and financial naaycwment from American Electric Power Company.
Training requeated vould connist of

L, Utility training: 40 sessions, 3 weeks:
2. Unfversity training: 60 segnions, 3 weeks:
3. Utility experience: 4 weeks,
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This req.est would include eight participants at an estimated cost of Us$
190,500,

6.7 EQUIPMENT/COMMODITY PURCHASES

Harza has purchased approximately US$58 thousand worth of measuring
and recording instruments, including maximum demand recorders, for use by
NEC. These instruments are needed to determine NEC distribution network
power factor improvements and power consumption data necessary to
establish tariff rates for various consumcr categories and to keep such

data up-to-date. The cquipment is in NEC stores. Harza has proposed
using an instrumentation cngineer on a short-term assignment to assist
NEC in utilizing the equipment. Approval of the advisor has not been

given as of February 1987,

6.8 USAID'S PROJECT ADMINISTRATION

The administration of the project by USAID is described by
explaining the administration ef the three contracts.

6.8.1 Harza Enginecering Company

A Request tor Proposal for "Technical Assistance to Sudan National
Electricity Corpovation" was issued by USAID on July 11, 1983. The

closing date for the RFP was August 25, 1983, Six proposals were
received and reviewed by an evaluation team in Sudan, from October 3-11,
1983, The five-member evaluation team was composed of three people from
USATID, one from NEC, and one from the Ministry of Finance and Economie
Planning.  Three proposals were judged to be competitive and were given
further consideration. The competitive proposals were ranked in the
rollowing orvder: 1) Stone and Webster, Ine., 2) Harza Enginecring

Company, and 3) Bechtel MNational, Inc./Coopers and Lybrand.

On December 4, 1985, three members of the evaluation team, two from
USAID and one vvom the Ministry of Finance and Economic Planning, met and
voted for Stone and Webster Ince. as  the company most capable of
implementing the NEC portion of the EPM preject. The decision ultimately
turned on the committee’s judpement that Stone and Webster presented a
much stronger chicf of party than either Harza or Bechtel (Kranstover,
December 1983) .,

Best and final offers were requested trow the three competitive

proposers by January 27, 1984, The Stone and Webster proposal, while
being ranked first by the evaluation team, was by far the most expensive,
the difterence deriving from higher indireet costs.  Girven the technical

closeness  of  the two top proposals, Harza lkngineering company was
sclected by USAID,

On February 15, 1984, the cvaluatlon team leader wrote a memorandum
to files describing a February 5, 1984 meeting with the NEGC team member,
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who was absent from the final voting and unaware of who had been selected
as the contractor (Kranstover, February 1984). The NEC team member
expressed his disappointment with the selection of Harza, the reasons
given being that Harza was more of an engineering/construction firm than
a management/consulting firm and the poor impression of the Harza chief
of party.

On March 21, 1984, the evaluation team leader wrote a memorandum to
the mission director to apprise him of recent developments regarding the
reaction of the NEC to the Harza contract (Kranstover, March 1984). The
NEC Director General was told by a World Bank official that Harza was not
properly qualified to perform the technical assistance contract. The
Director General also complained that he was not represented properly
during the evaluaticn sessions.

The contract between Harza and USAID was signed on February 27, 1984
and March 12, 1984, respectively, The period of performance was 50
months beginning March 1, 1984 and ending April 30, 1988, The total
estimated contract cost  was  USS1,981 L4600, and  the  amount initially
obligated was USS1/9,000 .

The Harza contract has been modified eipht times in the 22 months
between March 1, 1984 and December 31, 1986, an average of once cvery 3
months. Five of the modifications have been to inerementally fund the
contract, one to correct mistakes in the statement of work, one to add a
subcontract, and one to add a long term advisor and reduce the amount of
short-term consultant work.

The tirst modification was completed on July 31, 1984, and corrected
sections of the SOW which were in the RFP and bidder’s proposal but left
out. of the original contract by mistake. The second modification, which
replaced the proposed Harza financial advisor with a subcentract with
Coopers & Lybrand to provide exactly the same expertise NEC would have
received from Bechtel, was completed on December 27, 1984, There was no
increase in estimated contract cost as a result of the subcontract,
although, the srheontract was substantially wore than the estimated costs

Harza had allocated.  The cost difference was taken up by a reduction in
Harza's fixed fee.  The originally proposed Harza [inancial advisor did
not accept  the long-term overseas assipnment because of his wife's
illness. ft is interesting to note that the Coopers & Lybrand

subcontract was originally contained in the Bechtel proposal, which was
graded down during the proposal evaluation because the expertise of the
financial advisor was not in-house but had to be subcontracted,

The third modification was completed on June 16, 1984, and added 24
person-months for a computer advisor to review, analyze, and assist in
computer automation of the NEC billing process.  The amount of short-term
expert assistance was reduced from 39 person-months to 1%, No increase
In the estimated contract cost resulted from the chanpges in personnel
allocation,
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Even if the Mission proposes to withdraw from a major role in the
power sector, the dominant role of energy in the Sudanese economy
requires, in our opinion, the availability of expert advice within the
Mission, The Energy Advisor position is a cost-effective way of
providing this assistance.



8. DEVELOPMENT IMPACTS

The most tangible impacts of the EPM project will come from the NEC
component, which has helped supervise installation of critically needed
hardware for the Blue Nile Grid and 1is still working to install a
computerized billing and collection system which 1is crucial to the
financial viability of NEC and is important to Sudan’s international
indcbtedness.

One measure cf the immediate iapact of the NEC component is the

value of improved collections, In 1984/85 (July 1 - June 30), NEC
collected 37% of its total billing, and in 1985/86 (July 1 - June 30),
collected 44%. There is no reason to suspect that NEC's collection would
have been better at all in 1985/86 without the project’s intervention;
i.e., we assume the difference between 37% and 44% is not simply
attributabte to random variations. We have no way of assessing this
assumption statistically, but it seems civcumstantially appropriate. The
World Bank prompted NEC to begin disconnecting nonpaying customers, but
that elfort did not begin until July 1986, Shamshad Azri began work in
the computerized billing and collection in 1984, and came to the project
full-time in July 1985, Thus, the World Bank intervention occurred after
the observed collection increasce reported here, and the timing of the
Havza contract under the FPM fits the observed pattern. Had NEC

collected only 2/7% of the lavger billing of 1985/86, it would have pulled
in Ls 8.8 million less revenue, or US$2.9 million at an exchange rate of
USS1.0 - L8 3.0, We attribute roughly US$170 thousand for one year of

Azri's costs, which includes, salary, overhead, pay differential, and

fee. 1f €GOS funds to support people working with Azri matched the cost
to USAID, which 1s a stringent assumption, USAID received an 853% rate of
return on its investment in the f{irst year of this activity. 1f GOS
incurved no costs, USAID's first-year rate of return was 1,706%. For
cost-benefit ratios, these are hard to beat. If similar or even improved
collective rates persist into the future, this rate of return will
increasc. The benefits of the cquipment installation, vrepair, and

improvement maintenance from the MNEC component are easily assessable in
principle, but the evaluation team did not have the resources to obtain
the relevant data.

I'rom USAID's perspective, however, the important question is the
permanence of these benefits.  The improvement in collections seems the
least sensitive to erosion after the end of the project. The benefits
will be readily apparent to NEC, althoupgh without ministerial pressure,
there may be little internal motivation to ensure that they continue; a
concern for profitable operation may neced to be enforeced on NEC for a
while. However, the World Bank is making its support contingent upon
cotlection-related activitics, and other donors may do the same, so
enough incentives to maintain the improvements may exist for NEC to keep
the new system operating, On the continuation of the vehicle and
equipment maintenance activities after the end of USAID support, we are
more agnostic.

103
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On the NEA side of the Project, benefits from a strengthened energy
planning institution which is able to contribute useful ideas for the
development and implementation of national energy policies are elusive

but potentially enormous. It is unnecessary for NEA to be the sole
contributor to improved encrgy policies for the bhenefits from its
contributions to have large pay-offs. After all, onc-third of Sudan

presently is desert or semi-desert, and approximately another quarter and
a third is threatened with decertification from continued deforestation;
the benefits from forestalling even part of this promise to be large.
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national-level priorities in the energy sector. This may mirror the
availability of hard-to-pass-up, donor funding for gadgets in a
certain energy area, administrator's efforts to keep staff occupied,
or other events that it scems reasonable to follow at the time, but
when they are all put together, leave an incoherent institutional
program. It would be very useful for USAID to help the c~-atractor
and the institution conceptualize the host institution's target
problem -- not the institution’s mission, but the general problem at
which the mission is directed -- so that the institution, with the
contractor's assistance can assipgn priorities to its own tasks.,
(For instance, NEA's mission includes studying, energy technologies
and cnergy policies and making recommendations regarding  energy
policies. NEA"s target problem is energy in general in Sudan,
including topics under the jurisdiction of GPC, NEC, the Ministry of
Finance, the Rencwable Encrgy Research Institute, and the Forestry
Burcau of the Ministry of Agriculture. These energy topics, which
are segmented bureavcratically, are much more intervelated in fact,
and NEA should conceptualize Sudan's energy problems panoramically
rather than along burcaucratically defined lines.)  This can help
the host institution take charge of its own house rather than be
swung around in the winds of available donor funding for interesting
work in tangentially-related areas of secondary  importance to the

host country. We recopnize that prior conceptualization can cause
serious problems if otrongly held preconceptions are wrong, and are
not quickly revised.,  Consequently, ecarlicer project planning phases

such as the project paper or the statement of work may not be the
best places to attempt comprehensive and specitic conceptualization
of problems, but without elear conceptualization at carly stages, a
project may mics its mark altogether. Consequently, we encourage
early conceptualization by  the project desipners  as  well  ag
continuing attention to conceptualization by implementors to ensure
adequate fit hetween project and problem during exceution,

Encourage the resident advi sor contractor in_an institution -huilding
project, such as E/DL at NEA, to advertise its activities to_all the
aven especially -- to staff

We were surprised at the

merbers of the host institution,
not directly involved with the proj
misconceptions among staff wembers at NEA about what the EPM Project
was tryfng to accomplish: who was being supported how much to do
what, who was petting trained and thus primed for promotion, what
the credentials of the contractors were (i.e., "Why should we ligten
to themi™), and peneral suspicions that when they were belng told so
Hetle there must he something pood they're pgetting left out of,
These are not uncommon rumblings amony, staff of any institution with
a morale problem, but many of them could be eliminated or redireeted
more productively with a little well-timed and friendly Information.
The project frself conld actually benefit from the informed ideas of
stail members not  directly  supported by it but interested or
Indirectly associated with topies of mutual interest,

t
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APPENDIX 1

List of Acronyms

Blue Nile Grid

Commodity Import Program

Central Forestry Administration

Chief of Party

Fnergy/Development International
Energy Planning and Management Project
Energy Resecarch Council

Electricity Supply Board of lreland
Government of Sudan

General Petroleum Corporation

World Bank

Institute for EFnvironmental Studies
Ministry of Enerpy and Mining

National Enerpy Administration
National Electvicity Corporation
National Rescarch Council

Project Tmplementation Order/Commodity

Project Tmplementation Order/Technical Services
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S&T/EY -

USAID -

WNPC -
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Regional Economic Development Support Office
Kenewable Energy Institute
Office of Energy, Bureau for Science and Technology,
USA1D
Sudan Energy Policy and Planning Project
Statement of Work
Sudan Petroleum Development Project
Sudan Renewable Energy Project
Technical Assistance
U.5. Agency for Inteinational Development

White Nile Petroleum Co. Ltd.



APPENDIX 2

List of Persons Interviewed

USAID/W

Mr. John B. Slattery - Bureau of Africa/Sudan Office (AFR/’EA) -
Mr. Weston A. Fisher - Bureau for Africa/Enersy Advisor (AFR/TR/SDP)

Hr. Warren Rush - Burcau for Africa (AFR/GA)

Dr. David Jhirad - Office of Enerpy, Burcau for Science and Technolopy
(S&T/EY)

USAID/Khartoun

Ms. Valerie Dickson-Horton, Associate Director, Project Operations Office

Mr. Blaine Jensen, Mission Evaluation Officer, Economic Policy and
Planning Office

Mr.o Jay Carter, Energy Advisor (ISTI)

Mr. Richard Macken, Assistant Project Development. Officer

Mr. Dean Moody, Acting Chief, Fnpinecering Office

Ms. Donna Stantfer, Project Desipn and Implementation Office

Mr. Azhari Karim, Project Desipn and lmplemeacation Office

Ms. Ravindar Aulakh, Fconowmic Policy and Planuing Office

Ms. annl W, Shupart, Chicef Voucher Examiner, Controller’s Office

Ms. Cecile E. Robles, Controller's Office
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Ministry of Enerpy and Mines

Dr. Adam Mousa Madibu, Minister

National Encrgy Administration

Dr. Abdel Rahmar aAli Shulli, Director

Mr. Ismacl El Cizouli, Associate Director, Head of Planning Unit
Ms. Maha Mohawed Ahmed, Information

Mr. Abdel Salaam, Information

Mr. Abdullah Osman, Regional Planning

Mr. Saleh Ali, Repional Planning

Mr. Ibhramin Husscein, Computer Unit

Mr. Mohamed Scleh Farah, Pricing

Mr. Gamal Osman, Pricing,

Mr. Hyder Daoud, Pricing

Mr. Mohamed El Hakim, Conservation

Ms. Maha aAli El Sayed, Conservation

M. Ahmed Abdal chader Abu Samn, Projects

Mr. Abdullabh Mohawed Abdullal, Projects

Mr. Abdullab Mobiwed Fl Hussein, Projects

Mr. Marun Oswan Saa, Electrical Engineer

Mr. Bahri Ocman Mamid, Techno-Economie Studies Division
Ms. Kawther Abdel Gadlioh, Techno-Economle Studies Division

Ms. Kawther Madani, Techno-Feon mle Studies Division
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Energy/Development International (EDI)., Contractor for NFA Component of
EPM

Mr. David Pluth, Chief of Party
Dr. Mir Heydari, Senior Advisor
Mr. Sandy Hale, President

Mr. Paul Zough, Senior Economist

International Science and Technolopy Institute {(ISTI)

Mr. Jay B. Carter, Encrgy Advisor, USAID/Khartoum

Harza Engineering Company, Contractor for NEC Component of EPM

Mr. Shamsad Azri, Chief of Party

Arkel -Talab
Mr. Terry Burrows, Vchicle Maintenance
Mr. Mike Rouse, Vehicle Maintenance

Mr. Tony Anagnostou, Telecommunications Workshop

Ebasco Service Company

Mr. Tom Jones

Mr. Ronald P. Isaacson

Chicci _Inc,

Dr. William M. Bateson, Chief of Party, USAID Agricultural Planning and

Statistics Project, Planning and Agricultural Economics Administration

Ministry of Finance and Economic Planning

Dr. Said Zaki, Undersecretary for Planning
Mr. Abdullah Omer, Deputy Undersecretary for Energy
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Mr. Abd Elrabim El Sheik, Deputy Undersecretary, Public Corporation
Department

Renewable Energy Research Institute

Dr. El Tayeb Idriss Eisa
Mr. Gafaar E1 Faki

Management Development Center

Mr. Ali Ahmed Osman
Mr. Ali Abdel EKarim

National Flectricity Corporation

Dr. Abdel El Latif 1brahim - Director General
Mr. Ahmed Khalil - Director of Training
Mr. Ahmed Babiker - Director of Public and Media Relations

Mr. Ahmed Zulfu - Director of Administrative Affairs

Dr. John Gindi - Director of Corporate Planning
Mr. Omar Fadalla - Director of Commercial
Mr. Ismael Babiker - Director of Finance and Administration/Khartoum

Mr. Kamal Natip - Senior Director of Finance and Adm.

Mr. Hamed El Mamooun - Senior Dircctor of Khartoum Province

Mr. Al Gafaar - Manaper of Transmission Division

Mr. Awad Ibrahim - Operation Manager, Computer Services Division
Mr. Al Sarrag - Burri Cenerating Station Manager

Supervisor of Maintenance, Khartoum North Generating Station

Mr. Mohamed Nasr - Khartoum North Area Manager

Mr. Khalil - Omdurman Arvea Manager

Ms. Bella Abdalla - Financial Management Division

Mr, Abdoullah Mohamed Ali - Accounts Division
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Ms. Hameda - Cost Accounting and Budgets Division
Ms. Alawia - Statistical Accounting
Mahmoud Shrif - Distribution Standards
Khartoum Area Engincer
Mr. Mohamed Tineer and Mr. Mohamed Ahmed Mirgani - E1 Bagier Substation

Engineers

General Petroleum Corporation

Mr. Abdel Fatah Mohammed Saleh, Director General

Mr. F. I. Zaki, Dircctor of Administration

Mr. Hassan Elzubei El Tahir, Refining, Distribution and Marketing
Mr. Salah M. Abdel Gadir, Training

Mr. Alam M. Abdel Bagi, Exploration and Production

Mr. Abdelmutool Osman, Refining, Distribution and Marketing

Mr. Thrahim Mohamed E1 Nasr, Finance

Mr. Ahmed Hassan Ali, Planning

Mr. Omer Mohammed Ibrahim, Commercial Department

Mr. Abdul Rahman M. Eltilib, Pipeline Company



APPENDIX 3

NEC Facilities Visited

Billing Computer Center

Burri Generating Station

Burri Substation

Central lLoad Dispatch Center
Central Warechouse

El Bagier Substation

Khartoum North District Office
Khartoum North Generating Station
Kilo X Gas Turbine

Kilo X Substation

Kuku Gas Turbine

Kuku Substation

Meter Testing Shop

Omdurman Dictrict Office
Telecommunications Workshop

Vehicle Maintenance Shop
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APPENDIX 4

STATEMENT OF WORK_FOR _MID-TERM_EVALUATION OF
SUDAN ENERGY PIANNING AND MANAGEMENT PROJECT

The Evaluation Team (s to:

l. Review all  project  documentation, including reports, final
evaluation and  other materials  from any related previous
projcects, such as  the energy policy and planning project
(936-5703)

2. Review  project  paper, grant agreement, contract, quarterly
reports, project impiementation letters, and other documentation
related to EPM,

3. Interview all relevant personnel in the G0S, USAID, and the

Contractor Teams .

The pgeneral approach  incorporated in the PES Format will be

followed, This would entafl critical wveview of the poal,
objectives, strategy, inputs and outputs of the EPM as a whole, as
well as for cach component. In addition, the team will consider the

following specific issues and concerns:

General Consideration

Evaluate the «tructure of the project as originally designed.  Was
it useful to have different components under one project, but with
different contractors? I[f not, what nepative results have been
experienced?  Are there any chanpges in project structure which would
fmprove the adminictration and fmplementation of the projeet?

Are the oripginal objectives of the EPM Still valid, piven the
present and potential economic and political c¢nvironment in Sudan?
How have the roles of the varions apencies involved in the EPM
cevolved?

Has the project dmproved the viability of the wvarions apgencies?
What has been the relationship between the contractors and their
counterparts, and what, if any, chanpes are recommended?  How could
the contractors have been more effective in bringing about improved
staffing and hetter management practices?
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In addition, several general concerns fdentified in the project
Paper and the project paper supplement should be addressed:

1 The {mpact of the immnediate short-term assis tance.
]

(2) The provision of advisory services and training by the
contractors .,
(3) The extent ot coordination by the contractors,

(4) The appropriatencss of the relative project contributions to the
NEC, NEA, and the ope,

NEA

Have the EPM and NEA made effective use of the previous Energy
Policy and Planning Project? I's the NEA a viable institution at
this time? Should the EPM role in meeting project objective be
revised”  Should the project objectives and stratepy be altered to
vreflect the vealitics of the NEA?

What is the relat fonship between the contractor and the NEA, and how
could their relat fonship be cnhanced?  How are NEA funding decisions
made?

N.E.C,
To what extent has the EPM contractor been utilized by NEC? Is

there sufficient coordination between the EPM and the Blue Nile Grid
project? What changes in activities would most benefit NEC?
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11.

12.

132

Energy information needs to we prioritized and strategies

implemented, One policy study and "100 publications
acquivred/developed distributed in quantity",
Unclear.

Twenty reports on casc studies of successful energy-efficiency
operating experiences prepared and findings disseminated.
Twenty sounds excessive,

Means of Verification

—

wn

[=a)

~J

NEA records and accounts.
OK.

Project records and evaluations.
OK.

Review of NEA studies.
0K

MEM and AID records.
OK.

Project evaluation.
Redundant with 2.

Contractor records,
OK,

Observations.
OK.

Important Assumptions: Assumptions for Achieving Outputs

—

w

4.,

Commercial users desire to improve energy cfficiency,
Without price assumptions, they may have no desire to improve
energy efficiency,

Cooperation of GPC, NEC, and private sector is providing suitable
information to NEA.

Experience should suppest that developing country agencies often
do not want to give information to one another,

Cooperation of public with NEA analysis,
OK,

Demand for clectricity generation from BNG remain constant or
grows proportionally to capacity of BNG.

This assumes away the common - really universal - problem found
by electrifying developing countries: demand mushrooms,



5.

*

*

* ~

B. NEC

Qutputs, OVIs. and

133

NEC management  endorses reorganization and adjusts functional
duties amony the several department s

Reasonable, but ipnores the fact that the Director General could
-and did o leave crucial posts vacant .

Private sector warketing companies assist GPC in data arca and
work with GPC tor watual benefit .

Absolutely oy
Public and private professional skills are cffectively tapped.

Silly. Underdevelopment  has  two principal roots: insufficient
skills and inability to unleash those that do exist,

Means_of Verification

*

x-

&~

*

N

*

7.

*

New orpanizational structurces and management procedures developed

and implemented. Lo oVl Verffication: management structure
dfapram avd corporate policies handbook
Output ol Veritication is  inadequate.  Does  not addresy

fmplement . oron

Maintenance  paocedures  reviewed, No 0OVI, Verification:
mainteninee sehedules,

Veritication in inadequate. An OVI should have been equipment
operation recovds - downt fme, SCrappage rates, cote.

Purchasing  .nd  stores procedures reviewed, No 0OVI,
Verification: Purchasing and stores document s,

Verification seems ok Should have had an OV] such as inventory
levels .

Planning and budgeting procedures and techniques reviewed, Ne
OVI. Veritication: Plavming document s and budpgeting systems,
No account taloen of implementation,

Financial controls  system  and  bill ing  procedures  reviewed.
Improve  collection 25 hy year 3 and  60% by year 4,
Verftication: financial control systems and acconnts recelvable
reportsy

0OK.

Enerpgy cfficiency and Joad management programs veviewed.,  No OV,
Verification: Encrpy cfficiency and load management propgrams,
Verffication is vapue.

Taritts reviewed for NEC and repgional  governments, No OVI,
Verification: revised tarif® schedules,

OK.



C. GPC
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Outputs, OVIs and Means of Verification

1.

*

Flexible o0il products allocation designed. OVI: 1 system.
Verification: operational and financial records.
Does not emphasize price-driven allocation system. The OVI is

vague and the means of verification does not appear to match the
OVI.

Improved distribution scheduling systems designed. ovi: 1
system. Verification: review of reports.

OK.

Reduction in oil and refined products purchase costs. OVI:

Average savings of 20 cents per barrel. Verification: contractor
records and project evaluation.
OK.

Improved financial management systews. No OVI. No means of
verification.
No specification is given for this indicator,
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Inputs

No OVIs

IV. PROJECT INPUTS

. Technical assistance.

OK

. Training

OK.

Commodities.
OK.

Local currency.
OK.

Means of Verification

—

Technical assistance contract documents.,
OK.

Training schedule and plans.
OK.

. AID internal reports.

OK.

Interim reports from contractor.
OK.

. GOS budget documents.

OK.

Important Assumptions

—

. Necessary GOS support is provided to the project,

Vague.

. AID funding 1is available on a timely basis through term of

project.
This implies that the project success 1is vulnerable to funding
delays, i.e., that success hinges on a smooth flow of funding by
AID rather than just finally getting the funds through the
system,
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APPENDIX 6

Status of Sudan General Petroleum Corporation as an Institution

Although the EPM project as originally planned called for the
provision of technical assistance to the General Petroleum Corporation
(GPC) in a number of areas, these activities were never funded due to a
decision by Miscion Director Brown in late 1983. Nevertheless, we wish
to briefly review the current status of GPC as an institution so that
USAID or other donors can make informed decisions about possible future
projecct support.

The technical assistance planned for GPC was to mainly consist of
activities which would "improve its capacity to make corporate planning
decisions and  to develop and implement planning and management
strategices.” Although the GPC activities were only to consume 6.4
percent of EPM project funds, they were extremely important given GPC's
predominant role in Sudan’s petroleum sector. The technical assistance
was Lo cover: analysis  of Sudan’s petvoleum products distribution
system, review of  procedures  for  procurement, importation and
distribution of crude oil and refined oil products; development of
improved financial terms and financing packages for crude oil purchases,
development of  improved techniques for management, financial controls,
and strategic planning; training of GPC staff; and supply of computer
havdware and software to GPC.

GPC was established in 1980 as an autonomous public corporation
reporting to the Ministry of FEnergy and Mines with specific
responsibilities for the procurement of crude oil and petroleum products,
refining and shipping of petroleum products from Port Sudan to Khartoum,
coordinating activities of the four oil marketing companies active in
Sudan, and monitoring of the exploration and development activities of
private oil companies. The separate Geological and Mineral Resources
Department. (GMRD) of the Ministry of Energy and Mines is responsible for
entering inte exploration and production-sharing contracts for oil and
natural pas with private companies. The present organization of GPC is
shown in the attached figure,

In addition to the planned USATID technical assistance, GPC has been
the recipient of scveral cother forms of technical assistance in recent
years., Stone and Webster provided advisory services in financial systems
and accounting from 1982 to 1985, Beginning in 1984, the WYorld Bank
provided a loan in the amount of $12 million to GPC and GMRD to assist in
the promotion of oil and gas exploration in Sudan, to provide technical
assistance and training to GPC, and to fund an organization and
management study and other specific oil and gas studies carried out by
Robertson Research Associates (U.K.). More recently, the Sudan Academy
of Administration has carried out the recorganization of GPC as shown in
Fig. A.6.1.
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TOTAL 75%

PETROTRANS 507 —m——
Port Sudan REFINERY 50% —

Port Sudan-Khartoum

BOARD OF DIRECTORS

MANAGING DIRECTOR

Pipeline Co. 100%
While Nile
Petroleum Co. 50%
1 GEN. DIRECTORATE GEN. DIFKECTOR- GEN. DIRECTORATE
ADMINIST. FINANCE PLANNING FOR REFINING ATE FOR FOR EXPLORATION
DIRECTORATE DIRECTORATE DIRECTORATE ' DIST., & MARKETING TRANSPORTATION & PRODUCTION
PETROLEUM
MARKETING DEPT OPERATIONS ENGINEERING
DISTRIBUTION
DEPARTMENT MAINTENANCE EXPLORATION
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DEPARTMENT PROJECTS GEOPHYSICS
PORT SUDAN DEVELOPMENT
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FIG. A.6.1. PRESENT ORGANIZATION OF GPC
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1977

August 1982

September 1983
March 1984
July 1984

April 1985

March 1986
April 1986

August - Octoher 1986

January 1987

APPENDIX 7

Chronology of EPM

Ministry of Energy and Mining Created
Project Paper for EPM approved;

Project Apreement between GOS and USAID
signed

PP Supplement appreved

E/DI COP arrives

Harza COP arrives

Nimferi overth. own, transitional military
government. in place

New povernment elected
All Americans evacuated from Sudan

AID and Contractor personnel return to
Sudan

Mid-Term Evaluation beginsg
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May 1980

August 1980

November 1980

January 1981

Aupust 1982

September 1982

July 1983

September 1983

March 1984
April 1984
June 1984
February 1985

April 1985

October 1985
March 1986
April 1986

October 198060

APPENDIX 8

NEA Chronology

NEA created

Agreement  between MEM  and  USAID  to
inftiate S&T/EY SEPAP

PTO/T for Limited Scope Project Agreement

SEPAP  begins  an 18-month project with
ISTI/EDI contractor selection

PP for EPM approved; Project Agreement
sipned

National  Encrpy  Assessment completed
under SEPAP

Expiration of SEPAP as centrally-funded
vehicle

PP Supplement to extend SEPAP from Aupust
1983 to January 1984, using FI'M funds

SEPAP evaluation conducted

EPM contractor E/DI begins work
GPC project component suspended
E/DL COP departy

Nimiert povernment  overthrown, interim
poverument fnstalled

New E/DL COP arrives
New povermument elected
U.5. project personnel evacuated

U.S. project personnel resume activities

14)
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