Mansoura Engineering Journal (MEJ) Vol. 16, No. 2, Dec 1991 E-112

POWER SYSTEM PLANNING IN DEVELOPING COUNTRIES
THE CASE OF JORDAN

llafez BRl-Zoyyat
AsBociote Prof., Rlec. EBngr. Dept., Univ. of Jorden

Zainel-Abidcen Tphboub
Asgis. Prof., Indus. Engr. Dept., Univ. of Jordan

and

Fowwnz Rl-Karmi

Director, Energy Sector, lligher Council for Science Z Technology

Lalifl Jpadt 5 AL, SH (gpalt FIR N
OJJYI E—lb

Yo |
.JJJ_J’ ) gél_.\)_b—(_ll g33d1 p LS NN S C*.._A‘__v_“ |' 3—5 JjL..._A_-..» Lo
Lans | ¢35 \J':\JI J—< Lo dl c.nﬂ_a_.!' O .>....»).‘TLJ _)->‘j-/‘ P =X = o__‘_-_n -
OUnis bobASdl dodee 31 go—mDm S babiidl Goallas v 4 nf_x
=<5 r,L‘cnlJ.S.&.__; C._A:«g_._g_Jl J___‘_J -2 LN J.J_g_.';_(:»_ll Jj_,,‘yl r,_b_ﬁ '6_?.)4 \?\L'.’n_»L..n
bt} 0 3R "JLJ «.‘,‘_Jl\.f.g .U-)L_ﬁ J.{ﬁl..» )' )J_Jl \J"-" '.,dj ;)_._.___»-b.b:--d—' “J——:IJ
I T U S S L I L T s TR

R YT OV R B

‘_,;1—‘ (N K g O A3 s ol Sa Sy MV an ;)_a Jayr )_‘a.J‘ w—=

Lol . BowloJd) Jsodl o B Lo ynldl g g0 Eq__aJ.\_'a.l gbb—3 0 L__Jlu?;f [P
S 33 pl_ds bbb iSd TY—eds Loy Jolaom .\..J‘J o L_Lt.__“‘ ¢yl |.
SO e Lo Yt pxa PRSI S s Aaodt o tes g L gy o B Ly ynsd

ABSTRACT

This paper deanla with power system planning ip developing
countries.  Several features of powver sygltem planning i developingy
countries acve presented. These show that the plsnnioy process
variea with the degree of nsgimilation of technoleyy by sociely in
general, ond by planvers sad decision makers in porticular, as
well oy the degree of economic growth, sound econo&ic managecment,
adoption of appropriate policice and degree of socivnl devclopment.
The problems encountered by poter systewm plaoners in developing
countries mre discussed in the first part of the poper. The accond
port is alloted to a detailed description of the Jordanina cose os
n good model of foirly successful plonning endeaveur. In the third
and finnl parti, some conclusions are drawn.
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I. INTRODUCTION

The oauthors believe Chal  power sysatlem  plunning  procesae:d  jn
developing countries ore strikingly different from those used in
developed countries due to many rcasons such as

1. Shortuge of occurnte dusbkn, in  developing counlrics, nboul
consumption patterns which mskes it difficult to prodnrc ccurate
demond projections. This dif(icully is compounded Ly the fuct Lhat
power - system sizes ip many developing countries are relantively
small; hence, any nodditiongl unforeseen large lond could pose
problems to any plan no matter how well conceived or prepaced.

2. Development progrommes for the electricity sector are wusually
capital intensive. The 1investment needed constilutes a (inancipl

burden on the governments of developing countries, many of which
are poor or need the capital funds for other equully or wmore
important sectors. Yet, welectricity plays a major role in the

development of country asnd leads to improved servicea of other
sectors.

3. In many coses it 18 difficullt Lo plan for power system
development which will motch the growth in  demand. There ‘sce
severanl causes for the growth in demond in developing countries ns
follows: a)natural growt)h, UL)suppressed demand and c)stalus
sdjustment growth.

In developing countries the natucrel growth 1is rather relatively
high because populntion growth zs well as economic growth are
high. The suppressed demand, wns cxemplified by a politiceal
decision to conncct a village, for example, which is alrewdy
locally electrified, to the naticnal grid, causes a steep jump in
demand. The status adjustment growth is motivated by sociocconomic
development. It is rather slow growth in most developing countries
except in o0il exporting countries where it is phenomenal.

4. Prices for primary energy used in electricity generation are
usually fixed by the Government and are rarely affected by price
changes that take place in the world market. ptloreover, in many
instances, electricity entities in developing countries pay o
higher price for fuel than the internationsal price. This is a kind
of subsidy to the energy sector {or refinevy) by the cleecbricity
sector.

5. FfFixed ond rigid tariff structures which are in most cases
uneconomic, are heavily subsidized and not dynamic.

6. The laclt of troined personnel and necessary hardware and
software to implement a proper planning methodology.

7. More weipght is given to socio-political issues than techno-
economi¢c issues in policy formulutions or decision making. This
could be monifested by the examples of interconnecting electrical
systems of some contiguous developinyg counlries. This decision is
usually affected by socio-political factors rather than cconomic
feasibility

The pleanning process in general is divided into several activities
which are interrelated and are performed in an iterative mode and
on a continuous basis. The activitics of the planning process
include:

- Lood rese¢onrclt and demand annlysis
- Demand snd energy forecast



o m——

Mansoura Cngineering Journa) (MEJ) Voi. 16, No. 2, Dec 1991 E.lly

- Generation expansion planning

~ Tronsmission expansion plnnning
- Distribution expansion plauning
~ Financial annlysis

The planning process cycles theouph Lhe year whereby coclhh nelivity
i8 updoted once o year at least and its output 1s used as input
for others.

In this peper tlhie authors will discuss the planning proness ns it
pertaing to the electrical power syatem ol developing counlcics.

[f. GencrRAL DESCRIPTION  OF  PLANMING  ACTIVITIES AND  EXISTING
METHODOLOGIES :

A brief description of planning activities in developung countries
and the relevont methodolopies ure given below:

1.Lopd resenrch

Load research involves the meagsurement aond study of the
characteristics of electricel) londs. The needs and objectives of
lopd research may include requirements in the load management,

taryff design, energy conservetion, energy-use, load forecasting,
transmigsion and distribution areas {1]).

2. Demand forecasting
The load forecast for electrical consumption 1is an essential
element in the energy future of nations.

A developing country will require a different appronch  (rom  n
developed country. The Cforecnst in an open econaowy will be
different from that in u planned economy. [Fucrthermore, nol only

the methods used in demand foreccasting are different 1in the
developing countries but also their purpose may be <substantially
altered. Indusctry, in generol, is the wost intensive eneryy vser
in developing countries. Industrial growth con therefore be of
strategic importance to both the load forecast and economy
development. Village®™ or rwurnl eleclvification schemes in
developing countries also follow this pattern. An active social
policy requiring the electrifjunljion of vast rural arecas of o
developing country, is often viewed in terms of the development it
may encovrege rather tharn its logistics and the impact wupon the
utility.

The informetion required of a load [orecast 18 mainly the maximum
pover and Lhe total energy to be consumcd dua the future. Fiuvnlly
load forecasts are also inputs Lo the {inaucinl funcbion in  Lhe
areas of tarif{ policy and investment (innuncing.

Usually forecasts are classified as short, medium and long-tLernm as
follows:

2.1 Short-Term and Medium-Term Forecastsu:
These terms tend to concentrate on the cecnerpgy aapects ol utility

operation, such os fuel requivements ond equipment viilization.
They can also be used to prepare mointendnce schedvles and develop
inter-regionagl or internstional power exchange ngreements,

Furthermore, their prcdictions are requiced to incorporuate and to
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evoluate the eflfects of uncertainty in the bagic elements of Lhe
forecast. The cffect of wecather and other seasonunl cowmponenls of
demand ore quite relevunt in these foreccaosta.

2.2 Long-Term Forecastsa

Nearly 6 to 10 ycors are recquired Lo develop a4 mujor genevabing
plant. The ©process beprpins with a long-tecvm (orecnst of ecxpected
demands on the syastem of suflicieant detail and extewd: to nllow Tor

accurate system expapsion plenning.

J.Existing Methodologies

(A)Deterministic Models

These models can be used to forecast the future behavior of a
variable on the basis of its post behovior. They are of two
geperal types:

a-Simple extrapolotion models: These are of four [orms:

(i1} Uinesr trend (i1i) Exponential ygrowlh (113i) Autoregressive
trend (iv) Logarithmic autoregressive trend.

b-Moving average models: There are basically two types of moving
average models:

(i) Simple moving average (iji) Exponentiolly weighted moving
average.

(B)YEconometric tiodels

{C)Time-Series Models

(D)YEnd-use (engineering) models

(E)Subjective models

4.Consumer Load Management

An electrical power system is designed and plunned to secve the
londs imposed Dby its consuvwmers. Thig fact slffects the overal)
capopoity of the system including generption, Cranpamission and
distribution. It also offetts the operation of the power system in
following the chonges inh consumer demand and providing for
reliable power supply (11.

5. Generation planning

In ygeneration planning the following aspccts are studied:
(a)Choice of the optimal mix

(b)Choice of the optimum characteristics of generation plants
{c)location of new power plants

(d)Use of coniputer models for plonning ond analysis
(e)National energy policy

(£)Energy resources in dewveloping country under consideration.

6. Transmission expansion planniny

Long-term and medium-term studies are conductcd on the following:
(a) Size and location of substations needed

{b) Ne« transmission lines and network structure.

7. Djstribution System Planning

The objective of distribution system planniag is to assure Uthat,
the growing demand fov clectricily, ih terms ol Lucrensing hrowlh
rates end high loasd density, con Le satisfied in an optimal wny by
additionnl distribution systems, from the 8secondary networks
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thirough the bullk power distribution, which are both teclhinically
ndequaote and reagonobly economical.

8.Finnncial Ananlysis

The 1nst taslk in the planning pvocess is the {inanciul analysis
which uses the information from all pr&vious tasks Lo produce long
term finaoncial forecast. Many of the problema aof developin
countriea vegarding (inmanciol sspecta can Le zolved Ly introducing
this bpctivity within the planning process.

Recently, a new financing scheme called DBuild, OQun, Transler
(BOT), in which a consortium of developers, (inancicrs uand locnl
governments share 1in constructing v new powver plant project and
guaranteec purchase of its output for a period of time after which
the plant owenership 1is transferred to the government, wvas
recently introduced in some developing coautries.

IIl. PrOBLEMS OF POWER SYSTEM PLANNING 1IN DEVELOPING COUNTRIES

In this section we summarize and present the main C(eantures of
power gystem planning in developing couunlries:

1.Growth Rate:

The growth rate of power consumption and needs, in developing
countries is higher (hon the same for industrinl counbtries, Cor
cxample, iu Jordan it was 21X in L9080 2. Vhe papulnlion jyrowlh
rate is, also, high and the mode of powver consumption is high,
which imposes o burden on the clectric system and requires
continuous development. Due to the lurge rate of growlh the

planning process 1s more complex and cun bLe charsclerized by  the
following:

a. The planning period is shorter in order to cope, with the
uncertaninty of future demand on power.

b. The mix of power soucces (fuels for electricity gencration
plants) changes from one planning period to another. Tor exawmple,
for relatively small peak load diesel is wused, as peak Jlood
increases fuel chunges to heavy (uel, coal wwd C(Cinally witclenr
fuels. This leads to many problems in hnndliny Lhe new technolopgy
introduced with each one aof the fuel Lypes-

¢. The need for skilled techniclians pnd stalf to vwvun newly
established stations i3 high due to the high rate of growth in
electricity needs. In sddition, due to the lack of well developed
training programmes and change of technology, shortoge of such
needed staff results.

2. Inability to use Nuclear Power:

Many of the developing countries ore unable (o use nuclear power

in gatisfying their electricily need. due Lo wmany reasons, amony
which is:

a. JIondustrial countries anrc¢ hesitant to pcovide develonping
countries with nuclear power in ordet not o help developing

counltries in aquiring nuclenr technolopy which could Lbe used in
developing nuclear weapons.

b. Developing countrieg, due to lack of trainad penple in noclear
tectinology, nre hesitont to inktroduce nuclear technology and in
many cases are unable to.
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¢. Eveon though the growth ctote of power consumption in developing
countriea 1is high relutive to the raote in industrinl countries,
the peal load magnitude in developing counteies does not

economically justify the high initinl cost of nuclenr stations.

d. The size of the electric power systems ino many developing
caountries is not large cnough Lo warrant zn econowmic ndidition of n
nuclear power plant. This ia8 beconuse commercinlly navailnble
nucleor power plant sizes sre in the range 600 - 1200 MW and since
pny new plant should not exceed 10% of existing installed cnpacity
it means that the minimum gsystem size for consjidering nuclearv
power is 6000 MW.

3. Problems with Rurnl Electrification in Devecloping Countries:
The rural areas in most developing countries are nol connected to
national electricity grids. Uowever, many countries have already
started connecting rural areas to their notional grids. HMany
problems arise from not connecting rural areas as well as
connecting them:

a. Averoge income level in rural arcas is low compared to urban
aress, lence, not all people in rural aresas con w(ford to use the
puplic power supply.

b. Due to the nature of the rural economy (low income,
uniandustrialized) clectricity consumption is Jow, lience,
electrification cannot be justified on economic bogis. In many
cases, the decision to electirify o certain village is justilied by
social reasons. In addition, the apread of consumption points in
rurnl areas over a large area compared to the same in ucban nreas
malke long transmission lines needed and hence cost of elegtriclity

distribution is high. Combining the wubove cliaracleristics
together, we (ind the capilnl cost ol connecting rural urens Lo
national grid is high compored Lo capital cast of using

autogenerators. On the other hand, the running cost of generating
one KWh 1is much higher by using auvlogeaneratars rather than
connecting to the national pgrid.

c. Although consuwnmption level in roral nrenz iz low, bl prowlh
role, once sn pren is connected, is sustained.
d. Many developing countrics have a long way to go in  Ltheir

rural electrificotion programmes,
Although two thirds of the people ol the developing countries live

in rural areas, less than one thivd of them have access to
electricity, and 1less than 5 - 0% of investments . in the
electricity sector nre sllocated to rural elecltrification [ 3|

e. Rural electrification projects nare characterized by low
benefits and low productivity gains. This is due Lo the (mcL that
electricity iv vural areos is used primocily for domeskic puposes
and not in productive fields {4 ). Moreover, wnny ol Lhe bLonefils

goined by rurol clectcification cnnn Le eclaxsified as  social
benefits which are difficult to mepsure or quaulifly, for example
modernization, improved quality of 1lif¢, ndditional communiily
gervices, income rcdistribution and socinl equity, employmaenl
creation and other sociopolitical elffecls (5).

4. Laclk of and Quulity of Information:

Many developing countries gre becoming awatre of their need and the
importance of ‘data banks and nvailability of information. llowever,
at the present time, both the ovailability and the quality of
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avziluble information ari: nol os good as the samec  jn indus(rinl
countries., Thus, f{orecwsting fulure demund or planning powear
expansion hua Lo talte Lbe quulity of informntion inlo

consideration [d].

5. Environmnentnl Issues:

Concern with enviroomental issues ia vol aa high as it ja the cnan
in devcloped counlyrties. loweverr, 3L 1u obgservad thid, Chiere ia
growing concern ip Lthe developing countries with Lhis issue, for

example in Indie (7).

6. Institutionnl Problems::

Maoy factors including quality of information, political
ingtability, centralization of the decision malking, inadequate use
of computers and lacl of tronined personnel have lead researchers
to believe that the success of applying results of planning
studies or management science are limited in developing countries
{ 8 and 9].

7. Financial Burden:

Power system development progvanmines in  developing countries
require huge investments and conslitute o heovy finnncial burden
to their fiscal policies. The World Bank (5], for example,
estimotes that the required investment approaches US $60 billion
annually in order to keep up wilh a 7% growth rate in demand.
Typicanlly, aboul /3 of these investmenta requires payments in
foreign currencies. tloreover, these expenditures typically anccount
for about 25% of public capital investmcntgs ov about 2% of Gross
Notional Product.

8.Laclc of National Cmpabilities:

Many developing countries electric utilities have ouvtgrown their
internal managemcnt, tecchinical and wvdminigtrative canpabilities
(3). Corruption snd relicecnce on incowmpelent people Iimve nlso added
to the problems of developing the powver systems of some developing
countries. Furthermore, tlhe dependonce, f{or many years, on
expotriate personnel and foreign consultants ~ has caused the
highly qualified nationals to seeh Dbetter Jjob oppurtunities
elsewvhere.

3.Absence of Notionul Plans:

It 1is essential that developing countrics adopl n  power syskem

planning me thodology that fits wilthin an inlegrated and
comprehensive national energy planning methodology [L0]. DMoreover,
the national energy should be puart of a global "~ national
development plan that encompasses all future developmenk scenarios
for all sectors. Unfortuoately, the nocm in developing countries
regarding energy planning does not always serve Lhe national
development plans. TFor example, the {inancinl requirement of (he

energy sector burdens the national cconomy nnd ut the same Lime is
developed in isolation from national develomacnti plaus.

10.Absence of intérrédional comnected networks: _ o
Many contiguous developing countrics con ehhaonce the reliabilily
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and continuity of supply of their electric nctworks by connecling
uith euach other. llowever, due to political and other factors this
opportunity is not utilized.

POWER SYSTEM PLANNING IN JORDAN
1. INTRODUCTION

About - 85% of electricity supply is provided by the Jordan
Electricity Authority (JEA) which i1g o government-owned wutility.
The remsining 15% is produced by avtoproducing large industries.
JEA is the only entity which ia entitled by the "Electricity Law"
to gZenerate, transmit, distribute and sell electricity to
consumers according to preapproved electricity tariff.

Two other companies are allowed to buy electricity from JEA and
sell to consumers according to cetrtain concession laws as follows:

-Jordan Electric Power Company (JEPCO) is responsible for the
distribution of electricity in  Amman, Balqa and Zarqa
Governorates.

~Irbid District Electricity Company (IDECO) is responsible Tor

the distribution of electricity in Irbid and Malraq Governorates.

The Ministry of Energy and Mineral flesources (MEMR) is responsible
for the energy sector which includeg the electricasl power secltor.

2. Tower System Plsnning Ocrgenization 'in Jordan

All the electric utilities porticipate in the planuing of the
electrical ©power system in Jordsn. This puaper will focus on the
planning ns practiced by JEA gince ils recsponsibility covers all
aspects of the power system.

The plauning stoff at JEA is obout 10 professionals half of which
are engineers and the veBt are economists, accountants and
statisticians. The plannecrs of JEA constitute oboul 0.5% of total
staff of JEA (about 2000).

3. I'lanning Methodology

The planning methodology used for Lhe planning of the power system
in Jordan is depicted in Figure |.

The main activities of this methodology are:

-Demand and energy forecast

-Generation system plenning

-Transmission and distribution system development planning
-Financial plonning

These main sctivities are performed ornce o year within the
planning cycle which starts with the demand [orecast and endg wilh
the financisl annlysis. Some of the anctivities sare pevformed more
than once a year to cover {or any variotions in Lhe mest cssentianl
fuctors affecting the planning process.

In addition to the main activilies wentioned nbove there ave other
nctivities that sre performed on o continuovs basis and provide
valuable input to the waln activities of the glanniag cycle. Thexe
are

-Load research and dewand analysis
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-Invegtment programne definition
-Tariff design igsues
~Demand nnd supply side datn bases

The first metivity is a purely plonning activily while the othars
involve other deparltments. Load rescnrch aand demand nnalysis
function has proven o be a very vnlunble tool for planners. It

can be defined as follows:

- study of the characterigtics of electrical londs to provide =a

thorough 8and reliable knowledge of trends in, sond the genernl
behavior of, the load charvacteristics of tlie electrical usnge of
consumers.

-is a process by which utilities mensure the congumption of Lthe
different consumer categories and Lhe pnttern of consumption.

-tine related energy usnpe combLinecd Wi Lh dewoxraphic,
socioeconomic pnd wenther datp comprise the basis (or load
research studiesg.

-1t provides valuable input to:
-Load forecast.

-Load mapagement strategies
-Toriff strqcture design

The load research and demand apalysis aclivity 1s very essential
for the planning process nnd has thevrefore becen incorpnraked nmona
the planmning acltivities of JEA.

The following sections give some detail of the main planning
activities gns practiced by the technical plunning depavtment of
JRA.

A. Demand and Fnergy Forecagt

Two forecasts are prepared annually by JEA and wore updated as
required, these are:

A.f{. Medium term forecast: which covers a period of 21 months and
produces montiily peald loads and eanecrgy projections gt .the wmain
transmission substaltion level as well ns Lotsl system level.

It is wused for: maintenance scheduling, power system pnalysis
studies, operation policies, medium Cterm financial bralysis and
cagh flow.

A2 Long term f{orecust: which covers o perivd of 10-15 years anidl
produces annugl peal loads and maximum ener)yy demand (ot each
gector of consumption and for the total system,

It is used for system expansion studies ond long tecwim [inancial
anglysis.

The wethodology vuvsed for the lonpg term forecasting is  the
sectorial analysia of demand whereby the coasuvmption for each
category of consumers haovinyg the sanme homogencous pattevn of

consumnption and are affected by the same driving forces is
determined separately. Methods as regression analysis, Lime serics
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anolysia, econometric analysis nnd marlket survey ore used. far
epch sector o suitable equution {apeciflicaltion) is determined Dby
defining Lhe relationship betwecn consumption and certain
vuriobles that aflect conauwmptiorn. 7The moal gigpilienn), variahlan

are determined (through atatistics uvnd load regenrch) and thus the
future consumption is determined Vhrouvugh the cvolution of these
driving forces.

JEA has nalso acquired and usesn A computer prograamue For long ferm
energy demand [orecasting [rom Lhe Internntionul Altomi¢ lHnerpy
Agency {IAEA o UN Orgsnizaotion) . The programme is culled “Model

for ' Analysis of Energy Dewmand™ (MAZD). It is an end use model
whiclhh basically provides demond projeections based oo selectnd
scenarioces. It is a useful tool, however, il requices nn extensive

.data base. The input date includea all information regarding all
energy forms and the associated driving forces. These variables
cover gsocioeconomic, demographic, technological ond life style
factors.

B. Ceneration System Planning

llistorically, JEA has depended on outside consuliants Lo provide
for the long terw genevalbion cxpunajon plan. Thia 18 doae ko Lhe
fact that the investment programme needed for the reualization of
the expansion .plan 1is too 1lmportant to rislk in not having
experience.

Jlowever, this trend haos shifted gradually in recent years where
JEA staff worlt as part of a team with the consultants.

Furthermore, certain parxts of the worl are done completely by JEA
planners. As a malter of fact the whole cxercise of gcneration
expansion planning is done by JEA priocr the joiat study with the
consultants. The results are independently verified and JEA is
surer 1o have a sound expansion plan in addition to that JEA
planners have pgaoined invalunble cxperience in the process.

JEA hod escquired f{rom the IAFA g computcer progrumae Cor peneralion
expansion planning called Wein Automatic System Planning (WASP).
JEA planners use the WASP-IXI at least twice a yeur to verify Lhe
plan or upon any changes in forecast, c¢apitol costs, fuel costs,
discount rates etc.... Very recenltly the WASC programac was used
to study and analyze benelits of Lhe inlterconnection belween
Jordan and LEgypt in Lthe prefeasibility study which was carrcied outl
Jointly by the two clectricity nuthorities.

Figure (2) shows the interface bctuwcea the ¥MAED and WASDP computer
programmes which together form an integral planning tool.

JEA has other computer pachages which nrec used in the generalion
system planning sLudies and are based on production costing and
reliability analysis. These are the PSIt/P programme fCrom Power
Technologies [nc., USA, and PC/CUM (rom META Systems, USA.

C. Transmission and Distribulion Development

The developmenlt process gstarts by identilying thec necds of tlic
network and ends by designing the reinforcemecnts. Recently, this
planning actlivity bas been aupgmented by including the development
of interconnections, improving reliubility ol supply and enhancing
system conditjons. JEA uses the stondnrd tools for the technical
planning studles.These include load flow, short( circcuil,
overvoltoge and gtability studics. In recent years, JEA has moved
into a new direction towards CLeachinology Gteansfer. Through
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cooperation oagreements between JEA nsod sisler utilities in  olther
developing countries, stuvdies are carried oul using the locilities
or cowmputer softwarc/harvdware jointly by JEA stnlff and experls
from such utilities.

There ore severnl computer progrommes avuilable at JEA which are

used in corrying out the different technical gtudies IinclJuding
those conducted ' for theo plonning of  Lhe ypower systuwm. ‘Chese
include

- PSS/E from Pouwer Teohnoloffies Inc., USA.
- ERACLES from EDFF, Fronce.

- Load Flow from Rlectrocon, USA.

- Short Cirecuit, Electrocon, USA.

D. Financial Planning

JEA uses a computer programme which waa developed in-house wilh
the nid of a local Jordaninn consultant. Thia programme ig a very
versatile financial planning tool aond has been gwcknowledged Ly
most of the international finsncing agencies which lend JEA.

Recently, JEA has developed s PC version of the financial armalysis
programme which will enhance the finsncial studies due to the
versatility and avpilebility o( personal compulcrs.

The use of the financial analysis programme is not limited Lo the
financial forecast but it can be used to conduct analytical

studies. These include turiff studies end comparison Let:veen
sourceeg of financing.
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V. CONCLUSIONS

The {ollowing wunin conclusions can bLe drawn from tLhiyg paperc:

1. Power system planning in developing countries is different from
that in developed countries due to

laclk o sccurale dutn.

» lock of capital funds.

high growth rates.

primary energy pricing is not dysusmic snd does not f{ollow
marlket price chandes.

fixed and rigid tarciff.

. shortage of skilled personnel.

Z. more weight is given to gsocio-political issues rather
than techno-economic issues.

2., There are many -problems facing power system planners 1in
developing countries such as

a. planning procesegs pre inlluenced by socio-political
issues mare than techno-economic issues.

b. very high pgrowth rdtes (and sometimes phenomenal) make it
extrecmely diflficult to plan and Laplement sysLleom
developrent.

c. inability to use nuclear power plants which could be one

o0 o9

La W1

viable cption for power generntion for some pouver
systems. :

d. financial burden of many clectric utilitics in the
developing countries whiich maltes it difficult to
undertalte the capitsl intensive programmes [or the
development of the power system. .

J. AltChough Jordan 1is one of the developing countries, it has

overcome many of Lthe difficulties facing electricity sector aand
thus can be considered as o model for othcer developing countries
to follow in progressing in this domaoin.

4. Many of +the problems facing developing counlries ian the
electricity sector ©planning can be categorizad as institutional
rather than analytical.

Developing countries should develop their in-house compelent ataff
in order to be able to perform Lhe plunning nctivily properly.
This can be anchieved by the active participotion of Lhe in-louse
staff in the portion of the planning process c¢orried oul by the
outside consultants.

5. Problems in developing countries concerning power system
planning nre unique and thus require specianl attenlioa.

6. Developing countries should be careful in seleclting planning
methodologies gnd computer progronmmes to meet their requicements.
In other words, complicated programwes, for cxamplc, may lead to
additional problems, such as unavailability of dota and
uncertainty of results.
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