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Deveiopment and Avplication of Technology for
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DEVELOPMENT IN MINI-HYDRO POWER GENERATION
IN THE REPUBLIC OF ZAMBIA®
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Present Status aad Totential vrospects

Zambia's electricity is zenerated almost entirely from hydro
sources. The Central system consists of four major generating power
stations, with total capacity of 1600M: and annual output of more
than 8000G¥hs of electricity. Sixty per cernt of tbe consumption
is accounted for by industry, mainly the Copper mining industry.

In addition to the three 330KV transmission lines to the Copper mines,
isolated systems, with hydro and diesel gencration and distribution
systems, supply the rest of the rural areas of the country, accounting

for less than two ter cent (2¥%) of national consumpticz.

The dulx of rural zeneratiocn 1- accountzd for dr four 2ydro

I
stations of Lusiwasi {12%:), Musonéa Falls fuM '}, Zxzishimba Talls
(M) and Lunzua Falls (7.0%.). apar: from Lusiwasi Tower staticn
of 500 metres head all the stations have less than 100 metres head.
The total annual energy output for the hydro statioms is 75.4Gvhs,
of which fifty ner cert (5C%) ccmes from Lusiwasi. 4As a result of
the recommendations of the Kathmandu 3Seminar/Jorkshoo on decentralisa-
tion of mini hydro elactric generation units based upon village
developoment ard initiation of more develormeat 2ctivities in a larger
and L2ss densely powulated rural areas. !lecessary action is being
taken to bring the develorment of mini hydro zeneration into a reality.
Zambia Zlectricity Suoply Corporation a public corporation was
irstructed to initiate feasibility studies on the rivers and water
falls in the country starting in the North Jester DProvince where
all power generation from the diesel power zlants at four district

centres are located.

Memorandum of iAgreement was entered into in November, 1979
between the Zambia Zlectricity 3Supply Corporation (ZEZISCO) and a local
company. The main reason for ZzZSCO was to purchase professional
3ervices from that comzany, which by implication, were not available
within the corporzation, A recent close examination of what the company
can offer the corzoration shows that there is basicall:r very little.
The comvpany has nardly troad experience in ta2rms of hydro technology.
I* 13 felt that %y z2acloyianz tha ¢ 1t would bte acting no more than
a broker in this instance 2nd II53CC will te ~=:rminating <he prasent
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feasibility studies in a short period of time.

it is therefore felt that Zambia should ask for specific
assistance frez United [fations Industrial Develorsent Crganisation
and the lNinistry of Power, Transport and Ccamunications has already
reconnended to the National Comnissior for Development Flanning in
Zanbia that the Zommission should ask UKRIDO for financizl assistance
for anticipat=d next stages, namely; the designing and comstruction
of mini hydro electiric rower generantion units and necessary training
while feasibility studies should be carried out by local consulting

conpanies.

The greater ecphzsis of the current National Development
Flan 1979/%2 is: on igriculture 2nd Industry. The objectives are
to minimize tne inherited.imkalznce between the urbaz zad rurzal
sectors, cdevelop nroduction in zgriculture and small scale (village)

industries to increzse rural incomes and reduce the country's dexendence

on Copper exports.

The principles that will govern the strategy for irrigation
prograumes during tze Plan are: smali-sczle {village) schemes using
simple methods 3nd requiring smcll c¢-pitnl investment will be developed
on self-help basis, mediv--gized irrigation schnedes restricted to
speciclised crors ~nd larze sczle irrigoticon schemes. Investigations
are currently being ¢orriad out to 25t-b%lisn rural smaoll-scale
industr:es in zoch district numbering zbout sixty. The type of
industries to b: built during the Plan will be advised in the very
near futire and the majority of the works if not zall will require

electricity.

Technical, zconomic 2v.d enzineering d-ta

Over S,CCC ceasumers (ou” of total 7C,0C0) are supplied from
the cbove mini-hydro stations with consumption distributed between
rural industry {(56¢), ceonmmercizl (13%) and residential (32%).
Consumption in the ~griculturz2l sector accounts for two [2%) of total
censumption. The low cter~entage of agriculzural consunmption in
relation te trhe tetzl 3ales indicater the low 2griculturzl production

in the rural -re-s. ‘'ith the farming programme being initiated oy the




Governzent 2y ricultural électricity consumption may rise considerczbly
in the next few years. Industrial sctivity in the rural arezs is.
accounted for mainly by Government or guasi-Governrent scaemes set

up to arrest tze rurzl-urban zigrotion of people. The Gevernuent

has had priority on stepping up Industrizl activity in the rural

areas anc shoulé the programme succeed - znd there are indicctions

that it will succeced-there will be considerable increzse in electricity

supply denané for the rur=zl Industries.

The high cost of transmission lines over long distances
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for further construction of mini-hydro

find an altcrn-tive to interconnection. 3Studies will be initiated

which will result in the comnstruction of nini-nydro generztior units

[y

in the Yorth /este~n Provinase where exisiting dias¢l st=xtions nave

vy

proved uneconomic to operate as a result of the rising ccsts orf oil.

Existing stotions consist of 4% x 1CC K di.szl engines -t 2ach district
Centres. Initial investigations hzc estrolished the possivility of five
sites for mini-hydro stations with an output ranginz from 600 KV to

2 Md with heads of 14 to 30 metres. although interest in the scheme
started morc than 2 year g0 little progress has been made to-daote

becuzuse of ta. difficulty in finding experienced firzs loczllye.

These investig-tions will be extended to all other parts ol che

unt-y cnt wnore initisl surveys have indicated potentizl for
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rini-hydro rzner2tinon such 2s the smcll rivers 1n tohé 2reas
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dienscl stotions of Isoks (LOO 1), Chinsali (LCC Kw) =~néd Haxonde (2CCKY

ortnern rrovince.
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Rural clectrification in Jdombiz iz {inanced by the Central
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Government thfough the ¥inistry responible for enersgy by grants

znd subsidies to the Zambia nlectricity Supply Corporction. The
Ministry is reponsible for policy ueking 2nd decisioa nmcking on
procrznmes and priorities in power development. The Zanmbia
Electricity Supply Corporation was established in 197C and operates
on Commercicl tasis. The Nationzl Energy Council which was enasted
by Parliament in August, 1980 will advise the Minister for Power,

Transport znd Comnunications on the development =né eccnonic

use of =11 forms of energy. 20th dizs2l stat

| ol

ons nd mini-kydro
stations are 2dminstered by Government owned Lambia Electricity
Supply Corporatior, through the Rurszl Division which wes

established in 1975 to mtonage ceneration 2nd cistribution in isolated
rural places. The Division has planning and construction departments
as well as operations and maintenance in addition to supporting
engineerins services of znother Zivision of the Corperztion.
Financing of the rural min-hydro schemes has in the éast been

provided by Government Treasury while civil works construction

and wmachine installations are¢ usually piven to tender,

MHG stations -re owned by Zambia Electricity Supply Zorporation.

Technicol~2ccnemic feztures.

1'HG systems applied in Zambia ar: economica2lly viabvle and
especizlly that Government is intensifying agricultural development
to achieve ccnciderniule foed exporting tarrets in th: nevt few years,
But the tecnniccl-econcrmic draw~back is the Country's own lcck of huma
resources =77 Tunds nnJ consequently it hss to depend on outside manpower,

tcchnolory, =quiument nnd borrowed funds which hzs to bc repayed wit
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Loccl munufsciuring Sf eouiprent, components nnd parts.
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of coulipment, coixponenis znc parts let clone ca2bles, poles
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Government's present pleonc tc develop loczl industry through
decentraliczation of is-ustry, introcduction oI intermediate

tectnology for local indus*ry will eventunlly cltcr the presexnt

situction.

£xisting programaes for cdevelownment and troining.,

225 for developoent -~nd trzining in the

in poragraca & above of this
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iields of NH3 2r: =g I nave 4
paper. A number of youncmen empleyzd by LL:CC hzave underzcone

he inintenance, instrumentation tncé operation
of the existine hydrs power c:iaticnes and there nas been no operational

nroblems. Operational problems of MHG units cannot therefore ve anticipated.

MHG in Finilond.

A study tour in June, 1979 by Exast African delegotes cf
Finiland precved that rinilcond has developed aédvanced tecnnology in the
design and eccionic 2pplication of mini-hydre power generation units
which could fin¢ extongive use in remot: rur=al arezs of the parcicipating

develoning Countries in thc Seminrr/Worikshop.
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igus ~nd monufactures Xaplan turbines
for low-uvzd zpplication -n¢ suwme fruncis turtines for medium acads,

as well 15 potez nd cther structures fcr nvdro zlectric power

strticnue Tho croccity of turbtines ronges from smnll 100 KY to 50 M.




As a result of the fiat terrain in Finiland the Country has in operation a
large number of small hydro stations or mini-hydro stations utilizing heads
of és low as five meters. Out of about 250 hydro power plants less 20 had
capacity of more than 50 Md while 150 are of less than 10MW capacity. Only
six stations had more than 4OMW head, and the average head was 16 meters.
The technology applied in Finiland in the MHG could be applied to Zambia and
other developing Countries with advantage for distant areas where prospects
of interconnection are remote on account of small loads to be connected and

prohibitive high costs of transmission lines.

Under its present efforts in the MHG UNIDO wculd pave a betier

fature for the children of the Third World courntries.







