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:-Lf.c??îciiY ^ë; -JRA-'IC^ IN a.J Jl.> 

The largest  of the hydro-elr:Ct~ic  d? v/io^ent h?-- been 
implemented  by" the  Zar.-.bip  electricity ^ur^ly Corr.orrtion  a 
quasi-gov-rnment  body.     The Ceri   -al African  Powe - Corporation is 
responsible   for  the  Kariba ¿>cn.th  ¡Wik  l'o'.r  ótnt. ,on -no  220 kv 
and" 330 kv  transmission  sy-tes,   Mi«  Ka-ib^   North  Ebrk Power 
Company  is   refocr..fu':>le   tor K.^rib-.   i-crtr;   n-r.k  Pow«r  station  and 
development,   while  Copperbelt  Power Com.p'-»r:y  is   ~oley responsible 
for supplying  the  copper mines. 

The  Zambezi  river where   it   forms  the   common  boundary 
between   Rhodesia   (Zimbabwe)  and   Zwi,--   supplies  the opjor  portion 
of the  power  re^uirernvntp  of  th«se  tvo  coun'-i«?   fro»  the  Kariba 
Dam.     The   lianbezi   rise:;  at an  elevation  of   r.'»rly   1**0C m  in  the 
region  where   the   borders  of Aneóla,   Znmbia   ."nd  ¿aire meet.     It 
flows  for  a  distance  of about  2?00 V.o.  to itr  r.otith  in the  Indian 
Ocean.     The   total catchrrnt arc?  of the  ¿in'-iezi   in «bout   1.2 million 
km    and  includes  parts  of  ei^ht   terri tor-T-,:     Ançola,   Zainbia, 
Rhodesia,   South West   Africa,  Botswana,   M-l-->vn.,   Tanzania  and 
Monaarabique. 

i"he  Kafue  river rises  ncth-esat  n»ar  the border between 
Zambia  and  Zaire.    The rainfall  in t) ir> are?   ia averaging 
33000 am  uer yeor.     The  Kafue  river is  the   bir -est and longest 
river wholly confined  within Sambl-»,   with «   total length   of about 
I6OO km  from  source to mouth. 

General direction of the  flow from  the  source is South-easterly 
until  Kitwe whe'-e  it  turns into a  South-westerly direction as  far 
as Itezhi-tezhi  on  the eastern  boundary of  the Kafue National Park. 
Fron here,   which is mainly east  until it   discharges  into  the Zambeai 
river nearly 1000 km  from its  month in the  Indian Ocean.    Fron the 
source  the Kafue  river descend«  115- m  to  its outlet on the  Zambezi 
river.       The Kafue  river is the second  largest .'.auree of hydro- 
electric  power generation in Zambia. 

The catchment area of the Kafue  river basin is 15^,000 km 
The Lusv/ishi,   Lukanga,   Lunga and Lufupa  rivers are  the main 
tributaries of Kafue river, but  some  of them contribute little to 
the run-off as most of the drainage is  lost  through evaporation 
&nd transportation in swaaps. 

PR2SEKT STATUS,   POTENTIALS AND PORSPECTb  OF DEVELOPING MINI-HYDRO 
 ELSCTPIC GENERATION 

The main industrialised  sections of Zambia  follow  the 
couree of  the  original railway line  from the South built originally 
to exploit  the Copper deposits  in what  is  now known as the 
Coptjerbelt Province.    This route passes  through Kafue,   the Capital 
Lusaka and Kabwe.    The present  and  future  development of  the main 
sources  of power are  the three main  rivera  of Zambia}  Zambesi  ,  Kafue and 
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Luapula (down stream callea Congo river). 

ZAMB2ZI  aiVGR SCHSM S3 

(a) Major Schemes Present Staust 

Kariba South Bank Present Capacity t 705 MW 

Kariba North Bank  Present capacity i 600 MW 

Victoria Falls Present capacity t 1C0 H* 

Major Schemes Potentials and Prospect» (future) (b) 

Mpata Gorge »   1^ » 

Devil's Gorge * ^° w 

Batoka Gorge with Katombora Storage    t 10l»û-l600Mtf 

Victoria Falls addition « HO-250 Mrf 

Kariba North Bank addition *• 3°° M* 

(e)      Mini Schemes Potentials and Prospecta (futura) 

Nangweshi ! 12 W 

Ngonye Falls » 12 w 

KATOS RIVE» SCHSMSS 

(a)      Major Schemes Present Statust 

Kafua Gorge present capacity »    900 IW 

(1)      Hftjor Schemes Potentials and prospecta (futura) 

Kafue Gorge stage III *    k*° W 

Itaehitezhi Dam t     80 IW 

(e)      Mini (aedium) Schemes potential« and prospect» (fttWtJ 

Nil 

LOAPULA BIVSR SCHEM3S 

(a)      Major Schemes present Status; 

Nil 

(,) M?r Scheme. Pintle!, ftnd  proftp.cf  ^uUfi) 

Uli   r1, t      111-228 IW Muabotuta Falls 

Mm.. r.u. '     «1-1* » 

L 
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KALUKqy.'i^Ki aiv:,:- ¿CH^:-¿S 

Medium Scheie«  potenti-ila ard oros-rects.   (future) 

6ü ;-.w Lumangwe Fall 

Kabwelurca falls 

0THE3 MINI IüCLATSD SCHW2S FF¿..,¿f: 

Lusiwasi present capacity 

Chishimba falls present capacit; 

Musonda falla present capacity 

Lunzua present capacity 

5 if KW 

12 KW 

6 i-:; 

5 IM 

0.6 KW 

In that  to investigate,  arrange  finance  for and build new hydro- 
electric  projects,   and if specipl  r.robleaia  era involved,   the  time 
needed to supply the main scattered district*  could  have taken much 
longer,   Zambia  Government undertook  to  build  10 Dierel pover plants as 
part of  its accelerot-ad ñur^l Electrification Development Programme et 
the following rural  distirct centre.«? :- 

Kaser.pa,   North  Western Provine» 

Kabompo,       " " » 

Zambezi,       " " •• 

Kwinilunga, " •' 

Isoke,  Northern Province 

Chinsali,     » '» 

Nakonde,   (non district) 

Lundazi,   Eastern    Province 

Luangwa,   Lusaka  Province 

Kaoma,  V/estern Province 

^00 K'.- 

400 KW 

400 KW 

400 KW 

400 KW 

400 KW 

200 KW 

4oo KW 

:     200 KW 

:     200 KW 

Thermal power is also generated in the Copperbelt by wast«  heat 
and direct  fired boilers that generate  140 KWh per annuo. 

Stand by gas  turbines of 82 KW capacity that can cater for the 
emergency requirement  of the Copper mines in case  of serious breakdown 
of the above generating plants in  transimission lines,  are also Installed 
at the Copperbelt. 

Zambia  total domestic requirement  for 1977 was estimated to be 
6396 OWh with a surplus  to export  of around 3374 <3Wh. 

In 1982 our coasuaptioa «ay increase to 9090 OWh with surplus to «mort 
of about 1910 OWh. ^^ 

L 



The   transmission  network   stnrt   fror?  Karib-i  South   an J   North   3ank 
Power   Stations   by   two  „'JO  KV   circuita   lead inr  to  Leopor -IG  Hill  swit- 
ch! nr  .it?.tiun  rear   Luoak-i   where   it   i"   connecte-:   by   two   >"0   KV  linen 
fron Kafue   r»or ~e   power  station.     Thr   e   lim:&  alno   at   ^3^  •" ^  ar,> 

continued   toKxtwe   in  the   Gopperb»lt.      ""ne   oxi.^ti ¡v? V ¿ctoria/Kafue 
Town  line   wouli   be   uprated   to   530  KV   in  the   coring yc.-irs.     This 
interconnection   form   the  Main  Grid cf  Zambia.     7h«re   an  step-down 
stations  at Lusaka,   Kabws   ami   Kitwe   fro.-;  where   n. in-*r.  at  33  KV  and 
33  KV are   extended   to  other   parts of   the   country. 

Probably  I  wo.¡Id b*   right   to state  th.it  Zambia is one  of the 
rich  countries in hydrological resources  in  Africa,   if not  the  richest. 
It  has hundreds of all weather  scattered rivers,   streams,   rivulets, 
waterfalls etc.   except in  the  Eastern Province  and  Southern Province 
where  most of  the  rivers  dryup  'rom  the  month of  August   to  November. 
For  instance in the  upper  reaches of  the  Kabompo river  there  is  a 
possibility of  constructing nini hydroelectric station  up  to  10 MW in 
capacity and  further  schemes  at  Mutinondo  Falls   in  Nothern  Province, 
at  Chimpenpe  Falls on Kalun»iahi river,   at  Chilaabwe   Falls,   Kafubu 
river,   Nothern  Province  etc.   Zambia  ia  therefore   in a very nuch stronger 
position regarding  the  availability of hydroelectric  pow^r resources. 
Zambia  has  been  probincr  into   about  ^0 sites  in   the   country  which  showed 
signa of hydro-potential in   the rural  interior. 

At  the  present   tine,   Zambia has electricity  available   at every 
provincial headquarters.     The   commissioning of six diesel   generators 
in  1976 meant   that   there  are   now only  3 of  the  5** district  centres in 
¿Sambia without electricity. 

PROBLEMS  AND CONSTRAINTS  IN D5VBL0PH5?IT OF MINI 
HYDRO  5I5CTRIC  Q5NSRATI0N 

In most cases rural electrification by itself  cannot bt a  profitable 
investment for   a  considerable   lengt:    of time.     Due   t     the  high cost 
of  supplying individual consumers   -md  the   low de-imd,  rural electri- 
fication will have  to be  subsidised  for a  considerable  length of tine. 
Even if  the  capital  costs  were  born by the Government,   the  rural 
population would not afford   to pay  for  the  internal wiring of  their 
houses,   electricity  connection fee  and service  charges  to  the  suppliers. 
Most of the houses build in  the rural  areas are  of mud-poles or  unburnt 
bricks with grass  thatched  roofs,   thene does not  permit  the  supply of 
electricity.     The  cost of  building materials in Zambia are  very high 
and very  few rural inhabitants  can afford to  build  suitable houses. 
This state of affairs will   continue   for 3orae decades  to  come.     The 
poor returns achieved from  rural electrification Í3 one  of the  reasons 
why private  companies are  unwilling to take up large  rural electrifi- 
cation schemes. 

Sven in developed countries it was  found  that rural electrification 
would require  Government  participation as private   utilities side-stepped 
the issue.     It  was  to neet   the  need   to cover  the  overall  non-profit 
activities in the rural areas  that  the  Rural Electrification Programme 
was started by  the Government. 

Although Zambia has   the   necessary hydroelectric  potential,   it 
is unable  to develop its resources due  to shortage  of trained  manpower, 
Evtn  '.f Zambia  produced many  technicians en a pilot  project,  the 
requisite funds  to  finance   the  projects would not  be  found. 
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The difficulties are  many in development of mini hydro o leetrie 
generation    uncertain response  i    rural areas,   tfc     lack  of sophisti- 
cated data,   high crs*;,   difficulty of finding local   finance,   th- 
chance of institutional failure. 

At the  present  time  Zambia Electricity Supply Corporation in 
particular and Zambia Government in general is faced with daunting 
problems.    Economic recession and high fuel costs have  meant that 
•lectricity prices have  to go up and hit the consumer's pocket hard« 
But the phenomenon of high electricity charges is pushing thj demand 
down resulting in the electricity utilities making poor retun.j to 
execute new hydro eleotric projects in the rural areas. 

It is difficult to give an idea of the number of villa.,e,¡ and 
their exact location in Zambia.    This is in part due  to  the fict that 
•any villages shift with the moving cultivation in the  tribal areas. 
Villages are also built around a chief and when there  is a change in 
the Chieftainship the villages are  likely  to  change  their locations. 

Village regrouping and relocation of villages has  been rot with 
strong opposition in some  tribal  amas due  to ancestory balirT and 
customs.    Some villagers cannot  live in the FI*me village  becnuo«  of 
fear of withcraft  and hatred.     It would  be  uneconomic  to  cir-'.ruct 
hydro electric scheme  for  say a village with a  copulation of ?ess  than 
50 men. 

In Zambia most of the industries are  centralized.     Urlerr' 
decentralization is implemented in all respects, decentralisation of 
power generation has no future prospections. 

The present  power economies are  partly inhibited  by n -;• .';er of 
administrative agencies whose pi  corneal and uneco .omic  fern : i 
development has been encouraged  by the organisation struct?. 

The constraint« in development of mini hydro eleotric resources 
are mainly related to the lack of funds and materials. 

•n0qE8TI0N3 FQR A SOLUTION TO THE PROBLEMS 

It is inescapable  that Government should subsidise rural electrifi- 
cation to achieve desired goals. 

Establishment of Rural Electrification Programm« Agency ehould 
be examined.    The Agency should have the blessing of the Central 

, Government.    This body should act as a lending agency of tbo control 
Government and loans to rural electrical co-operatives be   "JUxd at 
a low rate of interest.     The interest rate should be  fixed sty at 
2% per annum and loans repayable over a period of 25 years.    '¿>9 loans 
can be utilised for construction and operation of generati;'; plants, 
transmission lines and distribution lines to provide electrical energy 
to perçons in the rural areas.    Loans could alno he utilizi to finane« 
wiring in homes or to purchase electrical appliances or equfrr^r.t. 
Government should appoint an administrator to ensure  continuit<j of ths 
programme. 

Under the guidance of the Agency a community of people chould set 
up their own rural co-operatives which are completely locally r>wn«d 
and controlled.    The co-operatives should be responsible fcr ti e setting 
up and operation of electric systems in their area.     Apart ¿r:?:i the 

» «hare capital by the members of the co-operative,  the co-opcativo 
! should be pMowed to borrow from the Rural Electrification r-vi^amm« 

Agency. 



r        - i However,   co-operative r,over¡ent3  have  ¡nt  been  very   successful 
in Zambia for  various reasons. 

Alternatively  each rural   Province  should  on  trial   bisis operate 
as an individual  unit,   both  physcally and  economical] "',   each with 
its own races   . a3ed on the  cost of  t..e service,     "h?   Jentral Government 
should  pay a  grant-in-aia  to   the rural consumers  approximately equal 
to 50# of the entire  cost of   transmission lines  and equipment necessary 

;_ to deliver  power  to  them. 

* Government has already launched  a programme   for  each individual 
to  build a burnt brick house  with  corrugated iron-sheet  roofs.     If 
village regrouping programme  has to  be  put  into  a reality Government 
should first  provide  basic facilities such  as mini-hydro electric 
generators and  piped  water  at  selected  centres  to  instil a sense  of 

v belonging to people  living in  the rural areas.     People   will  then move 
to the centres voluntarily people will become more definitely happy 
and contented. Availability of power will bring up the standard of 
living and also act as an impetus  to  the growth of village  industries. * 

United   Nations Industrial  Développant Organization  should 
spearhead  financial,   technical  and  personnel assistance   programme  of 
decentzalization of power   generation in the   "hire!   ,<.'orld   countries 
which are suffering a  ¿re->t dcp.l  frr  tr-.i  ^-ob^.   '-"ir'lrîn of balance 
of payments and inflation. 

UNIDO should consider attaching Administrators to   the  countries 
that will declare  their intention to  establish mini  hydro electric 
generation unit3 on the  basis of the  thinkin^ of th<? sponsors of  the 
•eminar. 

Developing countries must  start  thinking of development on a 
truly national scale  through decentraliza ion of industry,  introduction 
of intermediate  technology for  local inlustry,   regional  development 
planning and  cr -ordinated self-help    rogramrr.e,  if dec   ntralization 
of power   generation h-is  to  b^coma  an economic  success.     Zambia is at 
present moving in this direction to  revitalize  village   life as  the 
phenomenon of rural-urban migration was of great  concern  to unindu- 
etrialised nations. 

Investigations on the  present organisational structure  of thr 
power sector have  been made and recommendations put forward  for tne 
«actor to be reoganised in the  interest of efficiency and development 
of power generation,   transmission and distribution. 

After several investigations carried out in order  to  show the 
resulting costs of developing local hydro power a3 compared with 
extension of the interconnected system.    It his been  found  that the 
economic solution for  Zambia is an increased utilisation of the rich 
potentials of hydro electric resources in  the  country before a large 
extension of the interconnected system to  cover the country can be 
considered. 

Investigations have shown that in the rural  areas  development 
of local hydro stations could  compete  favourably with major hydro 
stations on the interconnected system including necessary long 
transmission lines.     The erection of transmission for high voltages 
to  cover the  country and to connect  the isolated areas  with the 
intergrated system should wait until it is economically  justified and 
can only be done  gradually as  soon as generation sites  and loads develop« 

UNIDO should collect information on the necessary  future mini 
hydro electric schemes in the  participating countries so  that choice 
can be made by the international Financial   Institutions  Wed on their 
financial lending policies. 
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