G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

-

9138 =

LINITED
1n/W0.305/4
1 August 1979
United Nations industrial Development Organization DGLISH
Seminar=Workshop on the Exchange of Experiences
and Teshnology Transfer or Niai Hydro Kleotric
Cenaration Units
Kathmandu, Nepal, 10-14 September 1979
NINI HYDRO ELECTRIC CEMERATION IN TARZANIA® -
by
S.A.NK, Oogo.okl"
pu04iod

Yoi:.,.

* The views expressed in this paper are those of the author and do met aecessarily
reflect the views of the seoretariat of UNIDO. This doswment haa been
reproduced without formal editing.

#® Tangania Eleotric Supply Company Limited, Republic of Teansania.
13,79-5983




- ii =

CONTENTS PAGE

I. Introduction L 1

II. Present status of mini-hydro gsneration
in Tanzania 1

II1. Potentials and orospects of developing

mini-hydro sc emes in Tansanis 2
IV, Problems and constraints 3
Ve Conclusion 3
VI. Bibliogrsphy 4
Appendix I
Small hyds .-power installations i1 Tansania
not owmed Wy TANESCO 5
Appendix 1II
Register of rivers investigated for small
hydro potential in western Tansania 6

Figurs 7




I. INT.(L LG 1C1

Tanzania ig & reivi' ne)e =11 ehasaor a2 eoeetric pow.r with a
nstionel maxirur demand of jus: over 130MW and total seles of 5870Wn
in 1976, Thin is lese than S¥Wh per canita, Tctal installed usable
capacity is atuut 148MW hydro electric and 39.4W thermal. Population
and demand centre are distrituted throughout the country in regions
of favcurabla clirate and g:omrephys  Therefore while demand for
electricity ir r-latively 87111, the eleetric system to serve the

load centren in pergraphically large. Mont of the main demand centres
are iniarcyin el hy mora tha 1,000 k1 of 132kV and 220kV
transmisuior Iirs, This exiriing gr.d oyetem accounts for over 85
percent of 11 eli.itricity wile~e The redaining 15 percent is
accounted "o 11 17 icalrt:d t=.mches scattcred throughout the country,
most of th'w ¢ 1 irplicd fpom dierel ctrtions. Figure 1 shows the ‘
layout cf +'.c -a% pel gric L oetem, exirting end proposed,

Commsrcial | 1 .r ;. uer~tion rec supply in T-nrania is the mole
responsitili'y of 'he "un-enta ilectric Dupply Commany (TANESCO).

This is a v' 210 pablielsr owne d company. Thu Government of Tanzania
through TATTLI7T 14 eigeged in - procese ol proeviding power to all

the pen, i ¢ rin*ly ¢ ~*.rn ecommic conditions permit. As of mow
very feq pli. .~ '~ 4n © 1 ovwas are rerplied with el.ctricity.

The situct - i: changdrs -4 electrificution of villages and small
towns ir boiar cien tha rriority {¢ dereres - at par with msocial

welfar: e %iviti~ 1ile resd construction, water supply schemes,
sewage dimsnonel cic.

.

IIe PRESTHT STATUS OF FIRI-INTRC CENELATION IN TANZANIA

At presert ' lucge hydro polential (2,100 i with a potential firm
yield orf e.-ut 19,000C0%) i% being ezploited by the conttruction of
large Lydro aschzr-ue In 1C60 4te Kidatu S*age 11 Project, a 100NW
addition to (%~ 17117 capacity Stege I, will be ocormissioned. Another
large scale .. 5 'ct 'n the ripeline in the Stiegler's Corges Power
Projecte (.. ic- L-ve deter-ined its full potential at 1200MW,




Unfotaoiviy, wnti) recently l1ittle has boen dome to develop small
hydro statioze. TARSCO op: .ates taree 'mall hydrov statio-s whese
ocoobinad in>telled acaznoity im 2.6 compared to a total hydro installed
of 1477Y in tha comatry. The throe rtatioms aret-

(a) Tou u2scuge em the 14ttle Rusha River, with an installed
cepacity of 112014

(b) Wikuletwa with on installed oapsoity of 1160XW. This
viatlcn 4s on the Pengani River.

(o) Loulisi on Mualiei River. This has sn installed oapacity
el 34007

Bosidan 100 T/RTLCO oporstgd stations, there exist other sixteen privately
owncd <~ 1 bidTo ttetions. The majority of these were estadlished by
fiieglent7ca 4 nrovide peirar to thomnelves and the institutions they

A Certe PO 140le, schools, etos Thoir ospacitier range froa XKW

%0 1777 fryerdix 1 cAves & listing of thess stations.

IIT. Tor. DL 17D FOOEPIXTS OF DIVELOPING MINI-HYDRO SCHEES
W T 2RTIA

The Uimiewsnd of Tencania 29 a lot of rotemtial for samll hydro
ge.nostde. aot~uime TUTL 1L Uisnz out of o study carried eut by

ha L Ll of Yadery, Morgy end Ninerals 4n 1976 The study ocovered
£l rdveras It showmd 4ho crisienno of large resources scattered |
elemg Yty TAf, Valley frea Ruvven to Kipoma. The 52 rivers inoluded in
the ro0 o rochera epproximotely 0OOYW of firm powsr ospaocity, i.e.
8,030 7a, Irutalled czpacity is expected to amount to 1,100MW. Of the
£2 vl dnvertizated, 31 oould have an installed capaocity of less
thea 0T e2che Thoms ere listed in Appemdix 2,

O%har *1+rtigried potentiol sites Jer suall hydro schemes aret

1327 River 4in Vost Lake 2.5
Cirds: T4var in NMxanse 2.10%
Ticmon Friro Tleotrio Projact 1.5




IV. PROBLEMS A.D CONUTRAINTS

(a) There i: & nced to inform and e’ucate people in the utility industry
and those related to it - espacially *h~- - position to make
docisione on enerzy stratagies about the merits cf esmall hydro
generstion schemes. Morct of them have not been exposed to this
power resource. Their experience is mainly with large schemes.

\ (b) To implem:n% the mini-hydro schemes requires capital just like most

' development projects. The ability of developing countries to raise
cepital ie very limited. With the main source of funds being
external borrowing, the constraints are availability of capital
markets, repayment terms and interest rates. Fortunately the
World Bank and its associated bodiee have been keen on financing
rural developuent projects in developing countries and it should
not ba too difficult to rally this organization and others to
this worthy cause.

(c) wnile it is true that human settlements gemerally concentrate near
%0 water supplies, the same may or may not be suitable for hydro
power goneration echemes. IHeither is every site suitable for micro-
hydro schemes necessarily habitable. Some kind of persuasion
would be necessary to get people to live near places with =ini-
hydro potential. The Villagisz: iion Programme in .anzania could
be deployed {o effect this.

. V. CONCLUSION

Mini-hydro power generation is now considered an established practise in
many countrier including the most advanced and highly developed ones.
This power can be derived from water drops available in various foms:

(1) Srall rivule’s, streams and falls
(11) Irrigation releases and distribution canal drops

The experience in many countries has shown that harnessing these
resources is an attrrotive, ecomomical propositionm.




We in Tanzania now have a Rural Electrification Programme in full
gear. Small towns and villages are getti.g electric power :.s and
when financisl resources permit. The aproach has been to commnect
these loads to the grid or to & local system where possibdle. Another
alternative has been to build small diesel stations. Tanzania has
the necessary hydrological remources for the establishment of mini-
hydro schemes. Where such resources exist they should be given
priority over diesel generstion. We are all too aware of the

ever rising prices of 0il. Let us not forget too that oil is not an
unlimited resource whereas water, given a favourable rainfall
pattern, is. The ecomomic viability has to be estublished first.
The simple designs of the mini-hydro plants might make some people
weary. One or two pilot achemes could first be introduced to test
the duradility of these units.
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APPENDIX I
SMALL HYDROPOWER INSTALLATIONS IN TANZANIA NOT OWNED BY TANESCO

NAME 812E
l, Swiss Coffee Plantation

Dtengule/Mbeya ?
2, Mbarali State Farm Mbeya 160KW
3, Ngare Sero Mt, Lodge Arusha 12w
4, Sakarani Mission Soni 5ICT
5. Magereza, Project Kitay Songea 45K
6. Catholic Iission Nyagas Lindi 20KW
T. Moravian Mission Isoko, Tukuyu 10, 5K\
8, Procure Benedictine iathars Uwemba, Njombe 100KW
9, Bulongwa Hospital Njombe 180KwW
10, Ser nary Kaengesa Sumbawan 40K+
11, Moravian Misasion Rungwe Tukuyu 21Kw
12, Benedictine Fathers Peramiho

Songesa, Installation St. Marus Hanga 30KW
13, Benedictine Fathers Peramiho

Songea, Installation Lumbila Uysssa 3Kw
14, Catholic Mission Nyagmo Lindi 14KW
15, Moravian Mission Isoko Tukuyu TKW
16, Ndolage Hospital Kamachumu, Bukobda 44KV

SOURCE: EXPERIGNCES WITH SMALL HYDRO-ELECTRIC POWER STATIONS IN TANZANIAt

Henry Kedete and Roland Reichel
University of Dar es salaam,



1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12,
13.
14.
15.
16.
17.
18,
19.
20.
21.
22,
23,
24,

SOURCEs

APPENDIX 2
REGISTER OF RIVERS INVESTIGATED FOR SMALL BYDRO POTENTIAL IN
WESTERN TANZLNIA

NAME OF RIVIR DISTRICT OF LOCATION INSTALLED CAPACITY(MV,
Yungu Mbinga 0.09
Mbawa Mbinga 1.0
Luwika Mbinga 1.4
luaita (Mbinge) Mbinga 0.19 !
Upper Ruvume Songea 2
Hanga Songea 0.55
Lilondi Songea 1.4
Kitiwaka Njombe 501
Malisa Njombe L,2%
Kiwira (upstream) Kyela 3
Lupa Shunya 2.8
Wak: Chunya 2.5
Yeye Churyz 2.5
Lakima Mpanda 4
Mtozi Ufipa 2.4
Mbede Ufipa 1.24
Mamba Ufipa 0.15
Kilongo Ufipa 0.4
Mpete Ufipa 0.05
Chulu Ufipa 0.85
Kirambo Ufipa 0.208
Muse Ufipa 0.52
Luiche Ufipa 1.1
Milep2 Ufipa 0.4
Mba Ufipa 3
Kilemba Ufipa 0.53
Kawa Ufipa 2
Luanfi Ufipa 1,2
Mtambo Mpanda 2.4
Ruchugl Kigoma/Kasulu 1
Mcuti Kigoma 0.63

THE HYDRO-POWER AND IRRICATION STUDY OF WESTTRII TANZANIA~
Ministry of Water, Inergy & Minerals. 1976




Pigare 1 - Layout of national grid system, Tansaias
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