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PREFACE

In response to a request from the Government of the United Republic
of Tanzania, the Government of Japan decided to conduct master plan study
and pre-feasibility study on Dar es Salaam Power Supply System Expansion
and entrusted the study to the Japan International Cooperation Agency

- (JICA).

JICA sent to Tanzania a study team headed by Mr. Hitoshi XKitazawa of
Electric Power Development Co., Ltd. three times during the period from

January 1993 to February 1994.

The team held discussion on the project with the officials concerned
of the Government of the United Republic of Tanzania and conducted field
survey at the study area. After the team returned to Japan, further stud-

ies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the pro-

ject and to the enhancement of friendly relations between our two

countries.

I wish to express my sincere appreciation to the officials concerned
of the Govermment of the United Republic of Tanzania for their close coop-

. eration extended to the team,

March, 1994

Kensuke Yanagiya

President
Japan International Cooperation Agency
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Form of the Report

To facilitate ease of understanding, the final report of "Master Plan
Study and Pre-feasibility Study of Dar Es Salaam Power Supply system
Expansion in the United Republic of Tanzania" is divided editorially into
four separate volumes; Volume I, Volume II, Volume III and Summary.

The contents of Volumes I, II,'iII and Sdmmary are as stated below,

Volume I Master Plan Study

Chapter Title
1 Introduction
2 Conclusions and Recommendations
3 General Situation in Taﬁzania
4 Demand Forecast
5 Power Supply System Expansion Master Plan
6 Power System Analysis
7 Improﬁement and Enhancement programs of Manpower and

Facilities Related to Operation and Maintenance
8 Environmental Problems

9 Cost Estimation

Volume IT Pre-feasibility Study

Chapter Title
10 Preliminary Design
11 Plane for the Construction Work
12 Cost Estimation
i3 Econdmic Analysis

14 Financial Analysis




Volume IIT  Appendix
Chapter

A

B

c

Summary
Chapter
1

2

Title | _ §'

Minutes of Meeting
Chapter 5 Reference and Drawings

Others Related Documents

Title

Conclusion and Recommendation
Background of Develdpment Plans

Optimum Development Plans

‘Economi.c and Financial Analysis
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CHAPTER 1 INTRODUCTION

11 BACKGROUND OF THE PROJECT

1.2

The improvement of the basic economic infrastructure, including
electricity, is considered as the most important issue in the Second

Economic Recovery Program implemented currently in Tanzanla.

In particular, the need for the improvement of fhe electricity
infrastructures is felt strongly in Dar es Salaam, the capital of the
country. The maximum demand for electricity in this city was 114 MW
in 1991 and is expected to reach 216 MW by 2005, assuming that a 5%

‘annual growth supported by current economic recovery will continue.

In order to maintain the functions of the cépital, coping with the
increase in demand, it 1s counsidered necessary to formulate plans for
the radical expansion of power transmission and distribution systems
in the metropolitan area, iun accordance with the implementation of
projects concerning the-development of power résources and the

improvement of transmission lines.

About 76,500 households will benefit directly from the improvement of
po@er transmission and transformation facilities and distribution net-
works (total elongation 3bout.150 km) based on these plans. 1In
addition, about 1.4 million inhabitants of the metropolitan area will

have Indirect benefit. The economic and social effects of being able

to circumvent future shortage of electric power in the metropolitan

area are lmmeasurable. Because of these reasons, the government of

Tanzania requested Japan to conduct this study.

PURPOSE, AREA, AND SCOPE OF THE STUDY

According to the directive, the purpose, area, and scope of this study

are understood as follows:

(1) Purpose of the Study

The purpose of this study is to execute the plans for the radical
expansion of power transmission, transforwation, and distribution

facilities, as well as the plans for the enhancement of the manage-



(2)

(3)

ment functions concerning the operation and maintenance of these
facilities, aiming at a system capable of reliable and stable long-

term supply of electric power.
Study Area

The whole area of Dar es Salaam city (including the Grid System

encireling Dar es Salaam).
Scope of the Study

Aiming at establishing the plan for the expansion of electric power

supply in Dar es Salaam, This study will be conducted in 2 phases:

- Long-term Master Plan Study for 15.years.-

- Pre-Feasibility Study related to the short-term plan (5 years)
established 'in the above study. '
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CHAPTER 2 CONCLUSION AND RECOMMENDATIONS

21 CONCLUSION

The study team visited Tanzaﬁia for about 1.5 months from January,
1993, to conduct the study for the electric power system axpansion
project in Dar es Salaam. They conducted field éurveys, consulted
with relevant barties, and heard the requests from TANESCO during

their stay in Tanzania.

After returning to Japan, the study team compiled the optimized plans
for the electric power supply syétem in Dar es Salaam, which will be
the skeleton of the long- and short-term master plan, based on the

information obtained by the field surveys.

In addition, plans for the new construction and expansion were formu-
lated based on the demand forecast concerning existing substations and
the demand forecast covering the entire Dar es Salaam city. Supported
by'a syétem énalysis, they prepared the master plan for long-and

short-term expansion of electric power supply as shown on the next

page.

As for the long-term plan covering a period of 15 years, the master
plan stated that 11 new substations would be constructed to increase
the installed cépacity by 175 MVA and 19.existing substation would be
eipaﬁded to increase the installed capacity by 510 MVA so that the

expected increase in demand might be supported.

Furthermore, in order to improve the.reliébility of the system, to
reduce p0wer_losé, and to minimize voltage drop, the master plan pro-
posed the introduction of 132 kV at 7 main substations and the con-
struction of a new 132/33 kV substation. These new subétations will

need transmission lines operated'at 132 kV and 33 %V, respectively.

The projects that must be executed relatively urgently are included in
the short-term plan covering a period of 5 year. These are the new
construction of substations at Tandale, Chéng‘ombe, Kunduchi,

Kariakoo, Mbagala and Tabata; the expansion of substations at Factory

Zone-III, Ilala, and Mbezi; and the introduction of 132 kV.
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YEAR

(2)

(3)

1996 (5)
(6)

(M

1998

2000

NAME OF S/85

ILALA $/S

ILALA LINE

TANDALE S/5
TANDALE LINE
CHANGOMBE S/
CHANGOMBE LINE

MBEZI §/§

KUNDUGHI $/$

KUNDUCH LINE
FZ-111 5/%
FZ-IIT LINE
KARTAKOD $/5
KARIAKOO LINE
MBAGALA $/5
MBAGALA LINE
TABATA S/3
TABATA LINE

MIKOCHENI S/S

KIGAMBONL S/S

TEMEKE §/5
TEMEKE LINE
MBURAHATI /S

MBURAHATI LINE

TRANSFORMER VOLTAGE
TRANSMISSION LINE

33/11 KV Tr.

132/33 KV Tr.

 UBUNGO-TLALA

33/11 KV Tr.

BRANCH FROM UBUNGO-TEXTILE LINE

©33/11 RV Tr.

BRANCH FROM FZ1-KURASINI LINE
/11 R Tr.
3311 KV Tre

TEGETA-KUNDUCKI

- 132/33 KV Tr.

UBUNGO-FZ-I11
33/11 KV Tr.
TLALA-KARIAKOO

C33/11 KV Tr.

KURASTNT -MBAGALA

33/11 RV Tr.

BRANCH FROM UBUNGO-FZ T11 LINE
BRI

33/11 KV Tr.

O33/1 RV TR

YOMBO-TEMEKE
38/11 KV Tr,

BRANCH FROM UBUNGO"ILALA ,

“NOTE:Number in (') shows priority.

STATUS

NEW
NEW
NEW
NEW

~EXPAN,

NEW:

Ve

ExPAl
NEV
NEW
NEW

- NEW
CNEW
NEW.

NEW

EXPAN.

EXPAN.

NEW

NEW

NEW

. NEW

THE MASTER PLAN FOR ELECTRIC POWER SYSTEM EXPANSION IN DAR ES SALAW

Tr. CAPACTTY
No. OF CCT.

15 MVAX]
45 MVA%]

132 KVkicat,

15 MVA¥)

33 Kv*lcot.

15 MVA%1

33 KV¢icot.

15 WVAK]

15 MVA®]

33 Kvkiget.

45 MVAX2

132 KV*lcot.
15 MVA%T

33 KV¥lcet.
15 MVAX]
33:kv*lcct

5 MvAx1

133 KV¥iect.

15 MyA*1

5 MVAx1

15 MVART

33 Kvxlect.

15 MVAR]

33 Kv#cet.




MASTERPR
YEAR

2002

2003

2004

THE MASTER PLAN FOR ELECTRIC POWER SYSTEM EXPANSION IN DAR ES SALAAM

" NAME OF §/S

& LINE
KITUNDA $/S
KITUNDA LINE
YOMBO' /5
YOMBO LINE
FZ-11 s/s'
OYSTERBAY §/5

_OYSTERBAY -LINE

KARTAKOD S/S

KIGAMBONI S/S
KURASINI §/5
KURASTAI LINE
OYSTERBAY S/S

MBEZI S/S

* - MBEZI LINE -

2005

2006

MIKGCHENT S/S

CITY CENTRE S/S

CITY CENTRE LINE

UPANGA /5
UPANGA LINE
FZ-I11 §/5
MSASANT '$/S
MBAGALA S/S

MBAGALA LINE

TRANSFORMER VOLTAGE
. TRANSMISSION LINE

33/11 KV Tr.
YOMBO-KITUNDA
132/33 KV Tr.

FZ 111-YONB0
33/11 KV Tr.
132/33 KV Te.
UBUNGO-OYSTERBAY
33/11 KV Tr.
33/11 RV Tr.

132/33 KV Tr.

YOMBO~KURASINI

33/11 kY Tr.
33/1t KV Tr.

132/33 KV Tr.

ZANZIBAR LINE-MBEZI

33/11 KV Tr.

132/33 KV Tr.

TLALA-CITY CENTRE
3310 KV Tr.
CITYCENTRE-UPANGA
33/11 KV Tr.
33/11 KV Tr.
132/33 KV Tr.

YOMBO-MBAGALA

STATUS

NEW
EXPAN.
EXPAN.
NEW
EXPAN,
EXPAW,
EXPAN.
NEW
EXPAV.
EXPAM.
EXPAN.
NEW
EXPAN.
EXPAN.
NEW
NEW
N

EXPAN.

. EXPAN.

EXPAN.

NEW

Tr. CAPACITY
No, OF CCT,

33 Kviicct.
45 MVAx1
132 KV*1cct.
5 MVAX] |
45 MVAx1

132 Kv¥icot,

15 MVA%1

5 MVAX]

45 MVA*1
132 KV¥icet.
15 MVA#t
15 MVA#i
45 MVA#1
132 KVilcet.
15 MVAXL
45 MVA*i
132 KVxlcct,

15 MVAx1

- 33 Kvklect.

15 MVA%1
15 MVvAx1
45 MyA%Y

132 KV¥icct.



2.2 RECOMMENDATIONS

The study team recommends the followings concerning the above master

plan obtained as the result of the study for the electric power system

expansion study in Dar es Salaam:

(1)

(2)

(3)

(4)

(3)

The master plan is intended to provide the basic guideline of the
new construction and expansion of the electric power supply
facilities in Dar es Salaam in future. Specific projects should

be executed according to this master plan.

Since the master plan has been formulated based on the present
state of.the electric power supply'facilities in Dar es Salaam
“and assuming estimated future increase in demand, the plan

should be revised quickly when the actual situation of demand

is clarified in future.

The study team begins a feasibility study as soon as the explana-
tion and discussion of the master plan is completed. The feasi-
bility study will be conducted based on the short-term master

plan covering about 5 years, and will require strong support from

© TANESCO.

Altﬁough'the results of the feaéibility study cannot be predicted
definitely, it seems certain that a serious situation will arise
if the facilities will not be expanded urgently. Therefore, it

ig desirable to prepare funds and execute the project as scon as

possible.

Although the problems concerning the source of.energy supplied to
Dar es Salaam are out of the scope of the study team,.they are
closely related to this study.  Efforts should be made to develop
the sources of electric energy so that the supply of electric
power to entire Tanzania should not be hampered, paying attention

to urgent problems.
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CHAPTER 3 GENERAL SITUATION IN TANZANIA

g 31 SOCIAL SITUATION

3.1.1

3.1.2

Historical Background

The contact between Tanzania and other countries began with the
arrival of Arab and Persian traders, who had been expanding thelr
reaches southward along the coasts of the Indian Ocean in the 8th
century. The Portuguesé bscame an important player in the lé6th cen-
tury in the trade of copra and slaves, and they actively expanded

their colonies.

The area was coiohized by Germany as German East Africa in 1885.
Despite occasional anti-colonlst movements, the domination by
Gérmany continued until 1916, when Great Britain took control of
this area. It became a trﬁst territory under Great Britain in 1919,

and the name of the country was changed to Tanganyika.

The Tanganyika Africa National Union (TANU) was organized in 1945 by
Julius Nyerere, who was then a school teacher, and the Union led the
country to independence in a comparatively smooth way. In April,

1964, Tanganyika united with Zanzibar to form the United Republic of

“Tanzanla.

The Republic of Tanganyika achleved independence from the trust ter-
ritory under Great Britain on December 9, 1961. Zanzibar achieved
indepéndéncé as a constitutional monaréhy under a sultan on December
10, 1963. (1t became the People'’s Republic of Zanzibar in January,
1964 after a coup.) The two countries merged into the United
Republic of Tanganyika and Zanzibar on Aprilr26, 1964, and the name

of the country was changed to the present name in October, 1964.

Politics

Tanzania is a confederation consisting of the Tanzania mainland and

_Zanzibar. The sovereignty of Zanzibar is delegated to the federal

government in terms of the matters concerning the constitution, the

federal government; diplomacy, national defense, police, declaration



of a state of emergency, citizenship, aviatioh, telecommunications,
postal services, etc. Other matters in Zanzlbar are administered by
the Vice President of Tanzania, who holds concurrently the title of

the President of Zanzibar.

The President of Tanzanla is the head of state and holds the prerog-
ative of supreme command of the armed forcess The President is

elected by a direct election and holds office for 5 years.

The current President, Ali Hassan Mwinyl has the solid support of
_ the Tanzanian people. He Qas reelected in the 19%0 presidentlal

election by an overwhelming majority.

The legislative organ of Tanzanla consists of the President and the
Né;iqﬁal'ASSembly. Thé_legislative power related to the United
Republic,.aé well as all other matters related to fhe Téﬁzania main-
lanﬂ_fesi&es ﬁith the 1egiSlaﬁufé'of the nation; The Natibnal
Assembly‘is.a'unicameral_legiéla;ure_cdmposed of members elected by
universal sufffége, membefs appolnted by the President, members
elected by'the_Natiohal'Assembly, Regional Commissioners, and mem-
bers from Zanzibar's House of Representatives. The term of member-—

. ship is 5 years.

As for the matters concerning Zanzibar and not'reiated to the United
Republic, the legislative powér resides with Zanzibar's House of

Representatives;

The judiéial power is exercised;by the Federal High Court, Regional
Courts, and District Cburtsﬂ In the Tanzania mainland, the

Judiciary Committee controls judicial administratioﬁy

Starting from Arusha Proclamation ét_;he time of indépehdénde, the
'foreign relations of Tanzania has buen based on nonalignmeht
neutrality, PanwAfriéanism, and stfong conuitment to the United
Nations. The country has been fbllowing:the gocialist line aiming
at’ the improvement of living standards,iand'friendly'relatiohs has
been maintained with the U.S.5.R.,:Eastern Europe; China, and other
soclalist countries. However,-the relationship with these countries

18 declining, reflecting recent changes of the International




situation. On the contrary, the relationse with Nerthern Europe,
Western Europe, Japan, and the United States are being strengthened,

and Tanzanla is accelerating its inclination toward these countries.

Tanzania is promoting good neighbor policy and regional cooperation
with other African countrles, and the country is keeping friendly

relations with all neighﬁoring countries.
Population and Work Force
Population

According to the estimation by the Central Bureau of Statistics, the

population of Tanzania (mainiand),was 24,972,000 at the middle of

1990 and has been growing rapidly. The average annual growth after
1987 was 3.24%, and that after 1986 was 3.37%. Rapid population
conéentration is also taking place; the percentage of urban popula-
tion increased from 13.3% in 1978 to 17.7% in 1986 and 20.4% in
1990. These trends in population are serious problems that have to

be addressed in the future.

Table 3.1-1 Population Growth in Tanzania (Mainland) *

Unit: 1,000 persons

Year Urban Rural Total

1948 197 7,283 7,480
1957 364 8,424 8,788
1968 - 685 11,274 11,959
1978 2;258 14,779 17,037
1982 2,957 16,298 19,255
1983 3,218 16,707 19,925
1984 3,385 17,121 | 20,506
1985 | . 3,620 17,539 21,159
1986 3,877 17,997 21,874
1987 4,151 18,460 22,611
1988 4,443 18,929 23,372
1989 4,755 19,404 24,159
1990 5,087 19,885 24,972

Source: Quarterly Statistical Bulletin, CBS.

* The data for 1982 and later years are estimates (mid year).
Karlier data are based on census.



The pattern of population distribution in Tanzania is characterized

by the low population density in the central part of the country

(Morogoro, Iringa Ruvuna, Singida, Tabdra, Rukwa, and other

pruviﬁces) and the high population density in peripheral areas such

as the coastal provinces (Téhga; Cbast, DSM,kLindi, and Mtwara),

northern'pro#iﬁces (Kilimanjaro, Arusha, and Mara), the area around

Lake Victoria (Mwanza and Kagera), and the area around Lake

Tanganyika (Kigoma).

Table 3.1-2 Distribution of Population by Province
(Estimates in 1987)

Population

Population density

Area _ _
(1,000 km?)| (1,000 persons) (person/km?)

Arusha 82 1,274 16
Coast 32 600 19
DS 1 1,605 1,605
Dodoma 41 1,239 30
Iringa 57 1,167 20
Kagera - -28 1,397 50
Kigomo 37 828 22
Kilimanjaro 13 1,159 89
Lindi 66 631 10
Mata . - - 20 908 45
Mbeya 60 1,426 24
Morogoro 71 1,202 17
Mtwara 17 916 54
Mwanza 20 1,836 92
Rukwa 69 656 . 10
Ruvuma 64 725 11
Shinyanga 51 1,779 34
Singlda 49 770 15
Tabora 76 1,185 16
Tanga 27 1,305 48

Total 881 22,611 26

Source: Central Bureau of Statistics.
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(2)

3.1.4

Work Force

Although statiétics concerning thg work force In Tanzania have not
been made avallable after 1983, the working populaﬁion in 1986 has
been estimated to be about 9.25 million; which 1s 42% of the
national population. Because of Lhe relatively large proportion of
younger people, many people are entering the labor market every year
and the working population in 1990 is estimated to be about 11.20
million (about 45% of the national population).

Most of the working peopleiare engaged in agriculture in rural
areas. Only less than 8% of the total work force are considered to

be waged workers.

The largest source of employment in Tanzanla is the governmental and
public. sector. About half of all waged workers are considered to be

employed in this sector.
Education

Tanzania has been ﬁutting special emphaéis on education under the
strong leadership of the former president Nyerere, who led the coun-
tfy before and after independence. In 1967 the Arusha Proclamation
emphasized the expansion of basic education to all people, espe-

cially education in rural areas.

The systém of public education in Tanzania {(so-called 7-4-2-3
systen) cousists of 7 years of elementary education, 4 years of sec—
ondary education, 2 years of high school education, and 3 years of

college education, which are all free of charge.

The number of children enterling elementary schools lncreased rapidly
from 1 million in the early 1970's to 3 million in 1978. As of
1981, the percentage of.school attendance among school-age éhildren
reached a peak of 98.3%. After'ﬁhe percentage decreased for a

while, as shown in the Table 3.1-3, it started to recover in 1989,




Table 3.1-3 Percentage of School Attendance in Tanzania

1980 96.6%
1981 98,3%
1992 94 .8%
1983 93.0%
1984 88, 4%
1985 85.5%
1986 80. 5%
1987 78.1%
1988 76.1%
1989 80. 2%

{There is littlé difference between boys and girls.)

3.1.5 Infrastructure

(1)

Railroads

The rallroad netwdrk in Tanzania is composed of Tanzania Railway
(TR) operated by Tanzanla Railway Corporation (TRC) and a route
operated by Tanzania Zambia Railway (TAZARA, also known as Tan-Zam

Railway), which was completed in 1975 with the aid from China.

TR completed the construction of a network having a total elongation
of 2,600 km in 1914, and no new lines have been constructed since
then. Trunk routes comsist of the Dar es Saiaam—Kigoma Line and the
Tanga—Arushé Line, which are interconnected by branch lines. These
lines are used for the transportatioﬂ of agricultural products to
the ports of Dar es Salaam and Tanga, the transportation of imported
freight to inland.areas, and the passage of freight imported to and

exported from Zaire, Burundi, and other countries.

On the other hand, TAZARA was completed with aid from China and has
been operating since 1975. While the design capacity was 2.5 mil-

lion tons, the actual volume reached 1.27 million toms in 1978.

. However, because of the competition with road transportation and the

_shortage_of‘cargo handling capacity at the port of Dar es Salaam, it

decreased to 963,000 tons in 1983. Later aggravation of road condi-



(2)

tions caused a gradual increase in the volume of rail

transportation, and it reached 1.704 million tons (68% of the design

capacity) in 1989.

TAZARA is operated through the cooperation between Tanzania and
Zambia. It has a total elcongation of 1,800 km (from Dar es Salaam
to Kapirl Mposhi), of which 974.914 km lies in Tanzania.

Roads

The total elongation of roads is 82,000 km..'Trunk roads total up to
.about 10,000 m, of which about 3,000 km is paved. An economic cri-
sis in the eariy half of the 1980's almost completely halted the
construction and improveﬁent of foéds. Not only the execution of
new projecté but also the maintenance of existing roads have been
restrained for a long time. As a result, roads are considerabiy
devastated and even primary trunk roads are frequently paraljzéd.
This situation caused the rapid rise of transportétion cdsts; delays
in hauling time, and considerable economical loss due to the

impaiment'of vehicles.

The World Bank, taking the situdtion seriously, called for coopera—
tion of donor countries in the 6th road improvement plan and pro-

-posed "Integrated Roads Project" in Méy{ 1990.

With the aggravation of roéd_coﬁditions; the impairment of vehicles
became considerable and the number of vehicle registrations
.decféased. Severe problems are redogniié& in road transportation,
which 1s the ﬁost important means to connect égfiéultural producers
scattered over the vast country ﬁith'conéumptioﬁ centers and
exportation pofts, The improﬁément of the roads themselves, as well

as the reinforcement of transportation power, is an urgent issue.

{3} Ports

Important ports in Tanzania are-Dar es Salaam, Tanga, and Mtwara,
All of these ports enjoy ideal natural conditions. The port’of Dar
‘es Salaam 18 the largest port in Tanzanla. It also has to serve for

the freight'krénsported to and-from néighboring countries such as




(4)

(5)

(6)

(7

Zambia, Burundi, Rwanda, Uganda, and Zalre. It is'thg most impor—
tant port in the country, handling 72% of all vessels, 91.4% of all

cargo, and 95.1% of all passengers as of 1987.
Aviation

Since the population of Tanzania is scattered over the vast area of
the country, the importance of air transportation in the movement of
passengers is especially large. International.airports are located
in Dar es Salaam and Kilimanjaro, in addition to about 50 other air-

ports served by domestic airlines.
Telecommunications

In the field of telecommunications and postal services in Tanzania,
the development and execution of projects are conducted by the
Ministry of Telecommunication and Transport, while daily services
are operated by Tanzania Post and Telecommunication Corporation

(TIPTC).

The number of post offices increased year by year from 145 in 1980
to 178 in 1989, HYowever, because of the lack of a postal delivery

system, mail is received by the use of post office boxes.

Telephones have penetrated rapldly and the use of automatic exchange
is expanding. Although facsimiles have come into use, the extent of

penetration still remaians low.
Health and Hyglene

Contagioﬁs diseases, malnutrition, and ailments related to child-
birth are counted as the largest health problems in Tanzania like
other African countries. The most widespread disease is malaria,
which account for 14%Z of the death of infants and 13% of that of

adults., AIDS has recently become a serious health problem.
Water Supply

Water supply and drainage have become well developed in urban areas,
but are markedly insufficient in rural areas. The government is

making efforts to expand these systems especially in rural areas.



The fumbetr of municipalities having developed wéter supply'systems
counted more_than'3,600 at the end of 1988, and the number of the

population receivihg.publié water sﬁpply reéchéd 8,17 million. The
percentage of people receiving public water supply to the national
population was abodt 45% as a national average in 1988 (81% in DBar

es Salaam).

The'government is making efforts in the éonstruction and improvement
of water saurces, repairlof water service pipes, and training of
construction and service personnel. However, fallure of the water
supply occurs frequently because of problems from Eﬁe shortage of

machines, parts, and vehicles due to the lack. of funds.

3—10




3,2 ECONCMIC SITUATION

3.2.1 General EBconomlic Status

(1) Growth

According to the Bureau of Statistics, Tanzanian economy marked a
substantial growth ¢ate of 4.4%7 in 1989, as compared to 4.3% in the
previous year. Since the First Economic Recovery Programme (ERP)
was started up in July, 1986, the country's economy has been.gradu~
ally recovering from a structural depression. The 3 years before
the terminétion of the First ERP in June, 1989 recorded an average
annual economic growth of 4%. The growth rate exceeded the average
annual growth of population (2.8%) for the first time in many years.
The.government has reduced the tint of socialism Iin the mixed econ-—
omy policy it introduced to assist economic recovery. In addition,
the Second ERP was commenced in July, 1989. On the other hand,
{nflation rate has remained at high levels (32.2% in 1988 and 28% in

1989), partly because of the depreciation of Tanzanian currency.

Table 3.2-1 Changes in GDP (based on prices in 1976)

(Unit: million Teh)

""“*“**-ﬂ‘_g_ﬁ_ﬁ___‘___‘_ F.Y. 1983 | 1984 1985 1986 1987 1988 1989 33
Agriculture, forestry, fishing, 9,914 10,312 10,931 11,557 12,066 12,606 13.183 46.6
hunting
Mining, earth materlsals 174 186 174 154 149 138 139 0.5
ManuEacturing 2,103 2,139 2,075 .991 2,073 2,187 2,299 8.1
Ut‘il.{.ties . 413 439 - 461 544 584 574 588 2.1
Construction 549 650 601 705 136 780 821 2.9
Gnmmérce. hoteis. restaurants 2.§12 2,640 2,662 2,958 3,112 3,223 3,378 11.9
Transportation, telecommunication 1,473 1,482 1,509 1,504 1,551 1,652 1,730 6.1
Finance, lnéurance. real propertles, 2,517 2,984 3,318 3,318 3,395 3,500 3,632 12.8
corporate services
Pubilc_administratiun_and other 3,543 3,549 3,616 3,225 3,243 3,343 3,542 12.2
services. .

e T 23,050 | 24,411 | 25,075 | 25,956 | 26,911 | 28,005 |29,212 |103.2
s seveien tiebiities (ome T Toiey | Ty | an | weeer | cesny | (20 | csser | (3.3
T et eor 22,007 | 23,655 | 26,278 | 25,070 | 26,049 | 27,085 | 20,272 |100.0
Growth from praviens year (1) | | Taa | Taie | 3 ] se | aa | ea | o

Source: Tanzanlan Economle Trend Vol. 2, No. 4.
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Table 3.2-2 Changes in Dollar-based GDP
GDP Middle-year Dollar-based Per-capita =§§

{prices in | exchange rate GDP GDP
F.Y. each year)

(M Tsh) (Tsh/$) (M3) (4 /person)
1984 | 78,143 17.1742 4,550.0 218
1985 '108,083 17.7333 6,094.,9° 284
1986 140,866 40,3429 3,491.7 158
1987 195,611 63,4835 3,081.3 136
1988 290,667 97.1871 2,990.8 - 128
1989 © 351,228 145.0000 2,422.3 101
Source: GCompiled from Tanzanian.EconOmic Trends,

{2) National Finance

Bofh revenue and expeﬁditure-in'the fiscal year 89/90 (July,71993 -
June, 1990) increased consxderably from those 1n the previous year,
reflectlng the impact of the depr901atinn of Tanzanlan currency.

Deficit in current balance in 89/60 is estlmated to be 29.450 bil-

lion shillings, as compared to 23.44 billion shillings in the previ-

ous year, While expenditure'in development in 89/90 is estimated to

be 24.758 billion shillings, acquisition of foreign funds is suffer-

. ing from a delay due to formalities.

Table 3.2-3 National Finance

{(Unit: million Tsh)

F.Y - 85/86 87/88 88/89 89/90

_86(87

. Ordinary revenue

Ordinary expenditure

. Development expenditure

Domestic funds °

Foreign aids

27,402.3
5,817.0

' 4,395.0

22,321.0

1,422.0

34,499.5

40,390.1

9,636.0

5,455.1

15,091.1

57,988.5

61,765.0

15,001,1

8,467.0

6,624.0

71,789.0

192,562.1

15,746.9
"6,;153.9

9,593.0

97,122;0
126,572.0
24,758.0
13,400.0

11,358.0

Note:

Values for 89/90 are tentative.

Source:

Economic Survey 1989.
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(3)

industrial Trends

Both agriculture and manufacturing recorded favorable growth in
1989, the growth rate being 5.,1% and 4.6%, respectively., All other

sectors showed positive growth.

After 7 years of negative growth, the manufacturing sector has been
recording positive growth for these 3 years. However, the overall
operation rate of facilities is still as low as about one~third. It
is pointed out that the situation has been caused by several factors
including frequent interruption of water aund electricity supply,
shortage of imported materials due to the scarcéness of funds, and
povertj in managing abilities. There are great expectations for
foreign aids, such as technical cooperation, to activate industrial

facilities.

In the agricultural sector; measures have been taken including the
upward revision of producer prices and the strengthening of sales
activitieszwhile coordinating the distribution of fertlilizer,
agricultural chemlcals, agricultural machines and toois. The gov-
ernmental purchase of wmailze, rice, and wheat in 88/89 amounted to
271,400 tons, exceeding the quantity in the previous year by.ZOZ.
The harvest quantities of major cash crops in 88/89 were as follows:
coffee 48,839 tons {0.4% increase from the previous year), tea
71,068 tons (about 12% increase)}, tobacco 11,350 tons (about 11%
decrease), cotton 188,395 tons (about 26% decrease), sisal 32,265

tons (2.8% decrease), and cashew nuts 19,275 cons (20.4% decrease).

The production of the mining industry was decreasing for several
years, but shoﬁéd a glight recoﬁery in 1989 with a 0.7% increase.
This increase was due to the improvemeﬁt of diamond markets and the
increase in the sales of gems, coal, and lime. However, the
Supérannuation of mining facilities, the shortage of equipment, the
increase in the priées of construction materials, and the shortage

of funds and know-hows are problems hindering full-scale recovery.
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Table 3.2~5 Production of Major Agricultural Products

(Unit: 1,000 touns)

F.Y. 84/85 85/86 86/87 87/88 88/89
Malze 89,996 27,894 190,763 267,749 113,371
Rice 18,716 15,566 17,854 72,782 25,462
Wheat 33,185 50,289 4,549 2,878 43,867
Sorghum 2,364 14,744 13,461 6,437 325
Bulrush Millet a) 32 - 131 197 -
Finger Millet b) i05 - 4,793 709 -
Broad beans 3,587 5,669 28,740 41,023 2,444
Cassava 19,875 12,935 16,806 12,217 3,426

Note : These are types of millet.

Source: Economic Survey 1989.

Table 3.2-6 Production of Major Cash Crops

(Unit: tons)

F.Y. 84/85 85/86 86/87 87/88 88/89
‘Saisal 32,247 30,151 33,170 33,268 32,265
Coffee 49,080 | 55,147 58,737 48,612 48,839
Cotton 154,865 .105,367 | 214,569 254,915 188,395
Tobacco 13,315 12,549 12,921 12,866 11,350
Dalmatian 1,533 1,352 1,231 1,412 1,313
pyrethrun
Tea 77,230 71,472 64,694 63,632 71,068
Cashew nuts 32,532 18,901 16,548 24,287 19,275
Sugar cane 1,253 1,107 1,063 1,099 878

Source:

Economic Survey 1989,
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Table 3.2-7 Production of Major Mining Products

Name of : Sales N
Mineral (Unit) 1984 1985 1986 1987 1988 1989% in 1989 ‘gg
Diamond (kg) 55.31 43.4] 38.0 25.2 17.6 15.5] 1,063.5
Roeck salt (1,000 t) 29.9 31.6 15.3 41.1 30.1 21.3 255.3
Sulfur (1,000 t) 14,5 26.5 21.0 "18.4 13.0 10.6 -
Gems (kg) 388.8 | 218.3 | 300.0| 9,619.0 | 9,053.0 | 11,398.0 230.5
Tin (1,000 t) 0.3 1.8 2.1 5.4 14,2 14.7 1.5
Gold (kg) 39.5 42,3 46.9 201.1 164.4 116.0 169.4
Mica (1,000 t) 0.1 0.3 - | - - 0.5 0.1
Gypsum (1,000 t) 7.6 | 14.41 12.9] 29,6 19.6 5.9 -
Kaolin (1,000 t) 1.7 1.6 2.3 2.5 1.6 1.6 -
Calcite (1,000 ¢} 2.2 3.5 3.5 2.9 1.7 2.5 -
Coal (L,000 t) - 8.2 6.6 3.6 2.9 3.3 46.0 -
Glass sand (1,000 £) 10.0 9.3 7.6 6.1 12.0 13.1 -
Limestone (1,000 t) | 138.8 | 247.0 | 457.4 680.7 792.5 986.5 -

Source: Department of Mines.

* Tentative values. Sales amounts are given in million Tsh.
The sales of other minerals total to 332.1 million Tsh.

(4) ‘Balance of International Paynents

Exportation and importation.in 1989.shdwed an increase of 3.9% and
3.2%,'resﬁeétively. The amount 6f éprrtafion'was still as low as
about one—third of the amount of'importation, and the enormous’
structural deficit in fhe balance bf international payments.is pre-
senting a serious préblem. About a half of the total exportation is
occupied by the 6 cash crops mentioned above. {In the mid.l980*s,
- agricultural products occupied 60 - 70% of total éxportétion;) The
country 1s faced with many problems such as the international market
trends in exported products, the problems relatéd to processing and

transportation, and the improvement of measures to promote

exportation.

3—16



8yl UT BIBP SUL

-peduelydouUn 218y UMOYS 2IB S2INO0S

PTURZURY, 3O U

‘E~F ¢ wﬂama UT usAT® 9$0Y3 WOAF IULISIITP ICUMSWOS 3I¥ 68 PUF 86T 107 saniwa UL »

Bg $802IN0g

LAY 6482V A ¥ Y AY 6°95¢V 9°76EV L°8STV SULETV I0uUETRq ITEBABAQ
8°22 V g°¢ Vv 6°g V 2 8LV 60T 6°GZT £°06TV SUCLISSIWe pPUE sX0IXY
LTEYT 0°96 1Ly 0°t8 gro9 T 6% m.mmﬁ. SoinSvol 1erodedry [eueTldadxy
£°Z¢ 976t 0L ¥V 2'6% V g0 V L°5¢E 0807 20UBTeq TRITGED .
£°€1g ¥ 98T 0'022 2 %12 §°0s¢ m”mmm m.mm- san3Tpuedxe TeaTdeD mtm
978%Z 0°97¢ 0 g12 07G9T 0*o02 9°¢62 6°0L2 swoout Ie3iTden mw W_
g TOWV 0°LBEV 6°CLEV 0°21eV o.m.ﬁ.«.ﬂ 7 9LV £ 808V 30URTE]( JUBIIND
€°C638 £°1¢9 G E8s o.mmq £°89¢ S°6ET £Te0T aourleqg s
wez | rwe | oz | 0w | euz | v | ose | smarpusdes sageues o
c-z8s 0ewg 0019 0°10S £ HEE 65°08T €°87T SWOIUT ummmu.m..na mm._
z°61¢vV 17967 1'66 V T°68 V 1'89 V CTEY VY c°ged .w.u..nm..mw.m m
(1021 | (r2sm) | (w'86) | (e'7TD | (726 | (c'6e) | (0'wm | (anoqs ur papnrou “asexmen) || B
. oip g
8°Tve .w.mam L°L02 T°S6T T°9LT 9°0¢CT 6°%8 m.ﬁn_.mh.mm ouﬂ.m Wu
oo =
F AN AAN L°61T g 80T G011 -T°80T %°L0T 1°60T 87qrATo09Y or m
T
8 yE8V 27218V m.mmmq 6669V 9TETLV mbquﬂ B HERV munmﬁmm .
C°0€2‘T| ¥'ZEI'T| 0°0ST‘T --m.So.H -m”mmm. MMMMI- m.mml ) o notieszodur Wm
2°66¢ z o8¢ T €SE 9 L%g 97582 £°88¢ L 6LE uot3e3zodxy m:w
. 8861 8861 L86T 9861 SE61 %8671 £86T
($ TOTTTIW 3TUn;

Sjuswmieg TBUOTIPUILIUI JO douefeqg §,BTUEEUBR] 8~Z°C

oTqEs

3 —17



s syonpoad

PBUTIBI PUE IO SPRID SHPNTOUI 4x

"SINTRH DATIEIUSL  »

*BTUBRZUB] JO MUBY Pue SWOISND :32IN0S
04 c8ey L6 ZTSV | TL 208V | $8°669 ¥ 6572149 29CRYY | 78 9EWY souETeq 8pEal
07007 [ 05 8L 1| 00 S8T 1 | 00 061 1 | 99 L70°f | 0 00T [ 61666 | S6 £LE | 75 718 T¢351
g0 5L 01 10 50 T 0 FAR 150 TS T STOSUTT {395 TH
7551 BT L02. |06 ZZ¢ | 0O ¢61 0061z AL ) §Z°297 [ S5 WSl | 20 8l TTea0T-qng) &
N T Lt o e L L e e e e et T R A s )=
_ -
0" 0068 0z°22T | 0998 00" €L 0's 96 69 69°€Y £87vy 533430 WW
g°¢ 0L 9y 0% 50T 00" 5L 00°SE gL L6°LL DT'T6 . | 617 %L spoog | 2 | g
£¢ 09°£6 067 oy 1e | 0072w 9 ZETYE | 94761 00 81 saompozd oTaqez | % | B
: ) - y . . "~
FARA 05 117 0y 169 FTAE-YTS e ove [ 109 95 00% | §¢ DLt | 65 BFL T18303-qn8) [ & &
mEm————— mem—es=——— Jrm e e ——— - IIJIn..IIlI l.,u..]l.l'... mem e e ——— sEsEmemm—— I.lll(.vllllll.lv‘lllllx.l...tl.l ot g
-3 027552 0%°28T | 0801 00°02T | 278t $6°9ST | 8072797 - | BO'TTII STRTI93%w AeI TeTIRSTPUL mm ]
T g7 sT 06°¢ 0% 9 011 5°0 . i 7576 - [ 0s°¢ 3327YTII8L | &
9-z1 01" 19T D0'94Z° | G§69T [ 967wl 7°2T ¥4 €22 | TST0TT | {57522 x% WMBT0IIBY | =
0% GERETT 00 Sty 06 013 T6° %67 Ty BT WLV | 9 gvE | 10 92% (TE303=qAgT T
B I T e L L T T e S s L T [puppp . - jummihe e e [cmmm— e ————— e ———————— o
0'vz | 00TL0E 1 00°TST | 0TTuET | 09°TsT | TU€Z ] 0L°OEZ | 4Lt0L | 0T'Z8T 4zsuryoER |3 9
LIT 08641 09 €8T | 0670ET | 0L°B0T §'6 v1°56 | 957.8 §97 6L waudrbs woTIONIISUCY (@ o
0°8T. 1 00°E6T ¢y 08 08°68T 0£°€2T 80T | O% 80T | %.°L8 YAl 1] jusudinbe uotawlacdsueay 2
0-00T | D¢ S6% TO-2L% . | 62 L7t TE L9t . | 0- 00T | 06 98¢ | €L 8BEE | OF 61t TEI0L
v % D8 wic | 8L°Z%L IGO0 9% 058 T°TE ] 05 067 | 02 62T |18 WET {Te303-gng)
‘2ru ‘etu 957 L% 00° %8 0£°62 8L oy ze 950 |0z ¢s srouip L 9 |
"BUu ety 0T 2L 00 €9 6T 6E 2'TT §OB'ZE | DT'g€ T2 9y $1onpo1d BUTINIDBINUER [ T | X
U “etu 16°GT 0o ze co"el §°¢ 0912 767 ¢E¢ 0g°gy s3onpoad JuTurk g o
‘eu "BTu 1z 2T 50" L £5° gy oL gt oL°TT | 08°%T s3onpoad wmatealad o
_ : N .
N §%° G681 SAETAA %Z 102 8% 19¢ 778G |01 961 | L0 89Z 1 68 792 TTe303998) T m
I et e it S A A nha A Akt I et it - [+
(AR 09" % §p9T £¥°21 0°5T 0"y 0§11 7612 0579 sanu maysey | =
L1z 08 01 cE 6T 96" 1T L TAr AT WAL 05°ET 6678 7611 ooveqol | B
z°y 0L 91 £0°91 L8741 T9°ET 6°S 0oLt Lygz 6712 var | g
o1 0t LR 88 LEARS T2 065 45 01 01 gt 1esig !l W
£°8T 0f" 09 52761 26°¢€Y ov-ot €701 0962 z5'6Y 69°19 o305
£ 12 0f %8 0L 96 0% 60T £9° 981 €Ty 05 8TT | 65767 | 62701 as3zen
{77 , - Z7
—sdsy 8867 1861 9861 5ot 7851 tesT

(§ woriTyw *37UN)

spel] TEUOTIBUISIUL S, eTuRZUE] UT saluey)

6~¢’

£ a1qel

318



Table 3.2-10 Major Trade Partners of Tanzania

(percentage in parentheses)

Rank - Exportation Importation
1980 1987 1980 1987
1 UK. (17.6) | W.Germany (l9.3) U.K. (17.5) | U.K. (14.4)
2 | W.Germany (13.2) | U.K. (11.6) | WoGermany (17.5) | Japan (8.6)
3 Singapbre {(6.9) | Netherlands{10.1) | Japan (8.6) | Italy (7.4)
4 Italy {4.9) | Japan {4.9) | NeAmerica (6.9){ W.Germany(6.3)
5 Netherlénds(&.%) Finland (4.3) Netherlands(ﬁ;S) Iran (5.2)
6 Japan (4.5) | Italy (4.1) ] Italy {(4.9) | Penmark . (4.4)
Source: IMF Recent Economic (1982, 1989).
3.2.2

Development Programme

Tanzania is currently implementing the Second 5-year Development
Programme. Although the Programme aims at an average annual economic
growth of 5%, achievements up to the present have been somewhat falling
short of this target. ERP (Economic Recovery Programme) was introduced
to supplement the Deﬁelopment Programme. After the basically satisfac—
tory completion of the First ERP (from July, 1987 to June, 1989}, the
Second ERP was commenced in July, 1989. The gist of this programme has
been put into practice as ESAP (Education and Society Action Program).
The Second ERP (from July, 1989 to June, 1992) aims at an average annual

economic growth of 5%.

{Prioritized Considerations for Development>

1) In terms of the direction of development, hasty industrialization
should be avoided and the improvement of agriculture and

Infrastructures should be given priority.
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2}

3)

4)

5)

6)

7)

8)

A stress should be placed on the productioil of basic necessities of
life, such as construction materials, food, medical services, potable

water, and education tools.

In the industrial sector, importance should be attached to the proc-
essing of agricultural products and the'pfoduction of goods for

acquiring foreign currencies.

Industries based on iron’ore,'coal;'phospholite, and other domestic
regsources should be promoted.. Key industries such as steel,

chemicals, and construction materials_shduld be establisghed.

Industries dealing in civil éﬁgineering and metal processing should
bz -ereated. To enhance self-help, Factories should be constructed ia
the production sector, as well as those producing tools and machine

parts, to expand the domestic market for steel products.

Small and medium-sized companlies should be promoted and the pfoduc¥

tion of consumer—oriented goods should be encouraged.

Training of industrial workers in the field of sclence and technoiogy
should be reinforced. Industrial and technological centers should be

established}

Technical and industrial cooperation with neighboring countries
should be reinforced and various internatlional organizations should

be established for this'ﬁurpose.




Table 3.2~11 Investment

(Current prices, Unit: million Tsh)

1985 1986 1987 1988 1989

Formatlon of fixed capital 16,872 28,679 46,281 60,754 94,270

Investment in inventory {net) 2,091 2,487 3,685 4,122 5,482

Total investment 18,963 31,166 49,966 64,876 99,752

CBreskdown of formation of flxed |
capital>

1. Public sector 6,790 11,383 13,158 15,534 19,257

2. Private sector 10,082 17,296 33,123 45,220 75,013
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{Breakdown of formation of fixed
capital by fields of industry>

1. Conmstruction 3,096 4,339 6,260 6,281 7,438

Housing, included in above 592 452 593 1,359 1,649
2. Other works 2,762 4,665 3,914 7,586 9,657
Land improvement 539 733 659 . 913 1,252
Roads and bridges . - 557 64h 987 1,203 1,777
Water supply facilities 347 277 717 1,046 1,223
Others = 1,319 3,011 1,550 4,424 5,405
3. Equipment and nachinery 11,014 19,675 36,107 46,887 77,175
Transportation equipment 7,556 -13,331 13,884 31,641 55,125
Other equipment 3,448 5,344 22,223 15,246 22,050

Source: Economic Survey 1989




3.3 SITUATION OF ELECTRIC POWER

3,.3.1 Situation of Electric Power in Tanzania

. Tanzania Electric Supply Co., Ltd. (TANESCO)'Qperates the electric
power in the United Republic of Tanzania consistently froﬁ:genera—
tion to distribution under the control of the”MiniStry'of:Energy.
Mineral and Water Resources. The organization diagram of TANESCO is
shown Fig. 3.3-1. The electric,power'gépefated at hydropower sta-
tions and diesel power stations is distributed to consumers through

TANESCO's 220 kV and 132 kv‘transmiséion lines.

Principal hydropower statidﬁs are Kidatu Power Station (output 204
MW, 51 MW x 4 units, completed in 1975) and Mtera Power Station
(output 80 MW, 40 MW x 2 units, completed in 1988) both in the vasin

of Great Rusha River to the west of Dar es Salaam.

Kidatu Power Station has been suffering a loss of output down to 95.
MW since 1992 because of the lowering of dam water level due to the

shortage of water. The output of Mtera Power Station has also been

limited to 30 MW since October, 1992_becauée of the éhortage of
water. - Three hydropower’stations in the vasin of Pangani Rivgr
(Hale, Pangani Fall, Nyumbaya Mungu; operated since 1934, 1964, and
1969; total output 46.5 MW) are also'intercbnnected to the 132 kV
transmission line system. The schematic diagram of the grid system
is shown in Fig. 3.3-2. In addition, 10 diesel power stations
(total installed capacity about 120 MW, available outpﬁt 44 MW} are
interconnected to the system. About a ﬁalf'of the_eleétricity gern-

erated at these stations is consumed in Dar es Salaam.

In rural areas (about 20 dist;icts)_i901atéd from fhe system,
TANESCO 1s operating small-scale diesel power stations and supplying
power independently through distribution lines. Electricity is sup-
plied to only about 6% of the 25 million people .of Tanzania, and the
supply is limited to major cities, towns, and villages. Table 3.3-1
shows the characteristics of power stations in Tanzania. Thé trend
of generated energy (1985 -.1991) and energy consumption are showm
in Table 3.3-2 and Fig. 3.3-3 through 3.3-3,




3.3.2

Situation of Electric Power in Dar es Salaam

The electricity consumed in the city of Dar es Salaam, which is the
subject area of this study, is generated domestically at hydropower
stations in the vasin of Great Ruaha River and Pangani River, as
well as diesel power stations In several districts, and transmitted
through 220 kV and 132 kv transmission lines to Ubungo Substation

located to the west of the city.

Electricity is tramsmitted from Ubungo Substation to several distri-
bution substations (15 snbstations).in the city through 132 kV and
33 kV transmission lines. S$preading from distribution substations,
11 kV distribution lines are forming netwerks in various areas in
the city. Electricity is served to general customers after con-
verted to either 3-phase, 400_V or single-phase, 4-line, 230 V by
means of distribution transformers installed on poles or on the

ground.

Most of the distribution networks in Dar es Salaam consist of lines
that have heen used since the 1960's without major renewal, and the
considerable deterioration is impeding the stability of electric

power supply.

Major problems of distribution networks in the city are listed below

with main causes.

- Voltage drop
Insufficient transformer capacity

Insufficient line capacity

- Increase in energy loss
Insufficient transformer capacity
Insufficient line capaéity
Insulafion defect

Pilferage

- Increase in service interruption by accidents
Deterioration of distribution and substation facilities

Insufficient connection of power lines



Contact with trees and other objects

Lack of section switches and other protection equipment

The characteristics of substations in Dar es Salaam are as shown

below.
" Name of Subétation VOlﬁagg Installed Capacity
UBUNGO 220/132 kv 150 MVA  x 2
132/33/11 kv 50 MVA  x 2
33/11 kV 15 MVA  x 3
ILALA : : 132/33 kV. 45 MVA - x 2
33/11 kv 15 MVA  x 2
GITY GENTRE 33/11 kV 15 MVA - x 3
OYSTERBAY 33/11 kV - 5 MVA . x 3
FACTORY ZONE-I 33/11 kv _ 5 MVA  x 3 .
© FACTORY ZONE-II 33/11 kV 5MVA  x 1
FACTORY ZONE-III 33/11 kv 15 VA x 1
MIKOGHENT 33/11 kv 15 MVA  x 1
KURASINT 33/11 KV 15 MVA  x 1
KIGAMBONI 33/11 KV sMva  x 1 &
MBEZI 33/11 kv 7.5 MVA x 1
WAZOHILL 33/11 kV 5 MVA x 3
FRIENDSHIP - 33/11 kv 3.15 MVA x 1
TAZARA 33/11 kv 3.15 MVA x 2
ALAF 33/11 kV 10 MVA  x 3

The following 2 substations and related 33 kV transmission lines are
currently being constructed by the grant ald from Japan and are

planned to be completed in 1994,

SOKOINE 33/11 kV 15 MVA x 1
MSASANT 33/11 kV 15 MvA  x 1

The changes in the electric energy consumption in Dar es Salaam are

shown in Table 3.3-3.
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Fig. 3.3-2  GRID SYSTEM IN TANZANIA
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Fig. 3.3-4 ENERGY UTILIZATION-I985 TO 1990
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STATION ' Table 8. 3-1

(GRI-1/2) POWER STATION ON GRID SYSTEM IN TANZANIA (AS OF APRIL 1991)

STATION No.of  Capacity Installed Available

NAME Units Capacity Capacity
(Units) (Kw) (Kw) {Kw)

(HYDRO PLANT)

HALE 210,500 21,000 21,000
KIDATU 4 - 51,000 204,000 204,000
MTERA 2 40,000 80,000 80,000
KIKULETWA } 600
- | 00 1,160 0
| 160
MBALTZI i 180
: 160 340 340
NYUMBAYAMUNGU 2 4000 8000 8 000
PANGANI FALLS 3 2,500

TOSAMANGANGA 1 380

(THERMAL PLANT)

ARUSHA

? 350

3 756 2,950 1,500
ZUZU-DODOMA 2 2,851

11722 7424 2,580
TYUNGA-MBEYA 4 2,851

2 3900 17,804 11,000
UBUNGO 3 4,410

1 6137

2 7,500

| 15000 49,367 8 000
SHINYANGA 2 500

: 640 1,640 1,540
SINGIDA | 640 840 640




(GRI-2/2) POWER STATION ON GRID SYSTEM IN TANZANIA (AS OF APRIL 1991)

STATION No.of  Capacity Installed Availsble

NAME Units Capacity Capacity
: {Units) (Kw {¥w) (Kw)

(THERMAL PLANT)

MWANZA-SOUTH 3 1,500 4,500 1,500
MUANZA-NYAKATO 4 4500 18,000 8,000
MUSOMA 2 500
' i 350
8 750 7,350 2,580
TABORA-KTLOLENT - RN Y
3 2,851 10,275 6,660
THERMAL TOTAL 110,950 44,010
GRID TOTAL (THERMAL+HYORO) 453,170 359, 070




Table 3. 3-2

WH-GRID ENERGY GENERATION & SALES ON THE GRID SYSTEM {(1985-1991)

1985 1986 1987 1988 1989 1990 1991

GENFRATION (Gwh)

Hydro . 886.6  1,033.8 1,151.2 1,216 1,418.1  1,549.2 1,725.6
Thermal 28.3 1.3 i7. 4 4.2 i6.7 15.8 24,8
TOTAL (W) () 9149 LOALI 11686 12668 14358 15650 17504
s @
Residential 173..9 208. 2 240. 1 288.0 3id 3957 434,71
Small Business bb. 6 70.0 73.4 100. 5 113.3 127.1 140. 2
Small Industry 363.6 196.7 140. 4 169. 5 176, 2 189.1 207.7
Large Industry | 59.8 302.8 287.72 281.3 333.8 364.6 398.5
Others 42,7 44,6 130.4 169.6 174.9 178.3 194, 6

TOTAL (o) () 69.6 8223  BIL5 10049 1,108.6 12543 1,375.7
05 (ow) (0-@) 293 7188 291 209 @62 a0.7 T

“TOTAL CONSUMERS 126,497 133,419 114,190 128,773 144,258 155,784 171,473

Note : LOSS includes station use energy.




DESENERY Table 3.3-3
ENERGY CONSUMPTION IN DAR ES SALAAM CITY (1985-1981)

ITEMS 1985 1986 1987 1988 1989 1890 1991

ENERGY SOLD

-Residential (Gwh) 118.48 13778 163,31 173.49 174,60 222.63  243.4
-Small Business(Gwh)  31.36 39,80 38,52 53,70 58,14 53.03  64.5
-Small Industry (Gwh) 7.24  93.64 77.38  83.64 86,08 100.64  110.0
-Large Industry (Gwh) 0.43 142.68 127.73 132.38 135.83 158.60  173.3
-Others {Gwh) 0.10  1.22 56,60 48.74 51,99  48.19  53.7

ENERGY SOLD TOTAL 167.61 415,12 453.54 491.95 506.64 590.08  644.90

TOTAL CONSUMER - - - - - 69,612 78,988
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CHAPTER 4 DEMAND FORECAST

4.1 PRESENT SITUATION OF DEMAND

The sources of electric power in Tanzania consist of hydropower sta-
tions and diesel power stations. Virtﬁally all electric energy
required in the country (99%5 is supplied by hydropower statlons.
Although the installed capacity of diesel power stations (120 MW)
occuples about 26% of the total capacity of all power generation
facilities (453 MW), most of these stabtions are severely deteriorated
and they are not capable of prolonged operation because of the short-
age of spare pﬁrté and for other reasons. Therefore, diesel power
stations are operated only during peak hours. As for hydropower
statlons, the nationwide shortage of water continuing from aboﬁt 1992
has caused a considerable drop of dam water levels. Because of the
inability to generate sufficient power, power supply to consumer is

destricted everyday.

The demand and supply balance in the grid system is shown in Table
3.3-2 for the period from 1985 to 1991. The demand situation in Dar

es Salaam is shown in Table 3.3-3.

Dar es Salaam is the largest center of power counsumption in the

country, as shown in the following list, in comparison with the grid

systen.
Grid System Dar es Salaam
Energy Consumption (GWh) 1,376 645 46.9%
~ Peak Load (MW) - 296.8 128.3 43.2%
Number of Customers 171,473 78,988 46.1%

4.2 DEMAND FORECAST

The subject of this study is the electric power supply expansion plans
in Dar es Salaam. Since the demand in this city represents about half
of the linked system, it is necegsary to confirm the demand and supply

bélancerin the grid system as a whole. Therefore, demand estimation

was conducted for 2 different cases, one for the whole system includ-

ing the éity and one for the city itself.



4,2.1

Generally, a strong correlation can be seen between -the income lavel
of subscriberé {ugsers) expressed in terms of the GDP (gross domestic
product} and the growth in the demand for electric power. Based on
this correlation, demand was forecast by a method using linear

regressions

The actual records of GDP and demand during the 5 years from 1985 to

1990 are as shown below.

' GDP (Shs. Mill)  Demand (GWh)
1985 24,278 469
1986 25,070 511
1987 26,343 560
1988 27,460 594
1989 28,376 584
1990 29,396 599

Applying linear regreésion to these data, we obtained the equation:

= 115.85 + 0.0349«

demand. for electric power {(GWh)
GDP (Shs. mill).

i

Where, ¥y

i

X

Future demand was estimated by substituting the value of GDP for each

year in the above equation.

The annual growth in GDP is 4.2% on average over the 5 years, with the
minimum at 3.3% in 1985 and the maximum at 5% in 1986. Since the
political situation of Tanzania is stable, economic activities in this
country are expected to expand further in the future. Therefore, we
used the value of 5%, which is the highest record in the past. The
baseline value of GDP was 29,396 Shs. mill. in 19%0.

"Demand Forecast in the Grid System

A summary of the fbrecaét results fof the grid syétem.for a period
of 15 years from 1992 to 2007 are sumnarized in Table 4.2-1 and the
forecast results fdr the grid sysfem‘are given in Tabie 4.2-2. The
colunns labeled "Balance in Table 4.7-1 show the difference between

peak generation and peak load and the difference between energy gen-




eration and consumption. The data shows that the shortage of elec-
) tric power will continue until the completion of Lower Kihansi
”gg' Hydropower Station in 1998. When the need for the inspection and
repair of equipment, unforeseen accidents, and the poor reliability
of deteriorated diesel generators are taken into consideration, the
severity of the shortage of electric power can he expected to be

aggravated further.

In order to meet with the shortage of electric power, it is neces-

sary (1) to comstruct gas turbine power stations which can be con-

structed.in a short term, and (2) to expedite the commissioning of
' fhe planned hydr0power stations and the rehabilitation of diesel

power stations.

Construction plan of new hydropower stations

1995 Pangani Fall Plant 60 MW
1998  Lower Kihansi Plant 180 Mir
1899 Upper Kihansi Plant 120 MW
2001 Masigira Plant 80 MW
2005 Rumekali Plant 204 MW

Rehabilitation plan of diesel power stations

1993  Ubungo 23 MW

1994 Dodoma 4.7 MW
1994 Mbeya 2.5 MW
1994 Tabora 3.2 MW

Construction plén of new diesel power stations
1994  Ubungo ' 20 MW x 2
1995  Arusha 6 MW x 3

4.2.2 Demand Forecast in Dar es Salaam
Demand forecast in Dar es Salaam was conducted as follows.
{1} Load of Existing Substations

Based on the'load'(the sum of the load of 11 kV distribution lines)

of existing substations in 1991, estimation was made by the method

described in Séction 4,2 (assuming a 5% growth of GDP)., In the case



(2)

that a part of the load of an existing substation will be shared by
a new substation, the load was adjusted at the point in time when

the new substation begins operation.
Load of New Substations

About half of the existing 11 kV distribution lines load installed
around the site of a new substation (the sum over'ali‘lines‘if there
are more than one) was considered as the load of the new substation.
Thé increase_in.the load after completion was estimated by the
method described in Section 4.2, The method of load allqcation to
new substations is_shown in Table 4.273, énd thé demand forecast for

each substation are shown in Table 4.2-4.

Note: The fluctuations noted in the growth of demand at existing
substations shown in Table 4.2-4 derive from the allocation

of load to new substations as listed in Table 4.2-3, Namely:

(1) City Center S/S _
1964 - Half of the load from the €3 and C8 lines is allocated
to Sokoine S/S
1996 - Half of the load from the C5 line will be allocated to
Kariakoo SIS - o '
2004 - Half of the load from the C2 and C6 lines will be
allocated to the Upanga §/S |

(2) Kurasini 8/S
1994 - Half of the load from the INDUST line is allocated to
Chaﬁg’omﬁe sls
1998 - Half of the load from the KILWA RD Iine will be allo-
cated to Mbagala S/8 o
2000 - Half of the load from the KILWA RD line will be allo-
cated to Temeke §/§




(3)

(4)

(3)

(6)

{7

(8)

Oyster Bay S$/$

1994 - Half of the load from the 03 and 06 lines is allocated
to Msasaﬁi 5/8

1994 - Half of the load from the 04 line is allocated to
Tahdéle s/s

Ubungo S/8S

1994 - Half 6f the load from the U2 line is allocated to
Tandale S/S.

2000 - Half of the load from Ul and U2 lines will be allo-
cated to Mburahati §/S

Ilala S/8

1996 - Half of the load from the D1, D2, and D9 lines will be
allocated to Kariakoo S$/S

2000 - Half of the load from the DlO line will be allocated
to Mburahati §/S

2004 . - Half of the load from the D10 lines will be aliocated
to Upanga S/S

Mbezi S/S
1996 - Half Qf the load from Kunduchi will be allocated to
Kunduchi s/8

Mikocheni SfS

1994 - Half of the load from the MKl and MK2 lines is allo-
cated to Msasani §/5 and Tandale $/S, respectively

1994 - Half of the load from the U2 line is allocated to
Tandale S/8, respectively

Factory Zone I §/§

1994 - Half of the load from the F2 and F5 lines is allocated
to Chang’ombe 5/8

2000 - Half of the load from the F2 line will be allocated to
Temeke 8/8



Table 4. 1-1

WH-GRID ENERGY GENERATION & SALES ON THE GRID SYSTEM ({1985-1991)

195 1986 1987 1988 1980 1980 1990

GENERATION (Gwh

Hydro 896.6 1,033.8 11512 12516 1,419.1 1,540.2 1,725.6
Thormal %3 1.3 124 142 167 158 2.8
TOTAL G (1) 9149 1,041 1.168.6 1,265.8 1,435.8 18565.0 1.750.4
T e A
Residential {750 2082 2401 2880  311.4 . 3052 4347
Small Business S5.6 0.0 734 1005 138 1271 0.2
Small Industry 3636 1967 1404 1695 1762 180  200.7
large Industry 52.8 3028 2812 267.3  333.8 3646 3085
Others 2.7 446 O 130.4 1506 1749 1783 194.6
O @) (@) 6956 8223  BTLS 10049 11006 12503 13757

o e e et e o o e e T i o T R B B e B i R Lk A o o e A A Y T A YR R e i —

LOSS (Gwh) (1)-(2) 219.3 218.8 297.1 260. 9 326. 2 310.7  314.7

TOTAL CONSUMERS 126,467 133,419 111,190 128,773 144,258 155,284 171, 473

Note : LOSS includes station use energy.




DESENERY Teble 4.1-2
2?% ENERGY CONSUMPTION IN DAR ES SALAAM CITY (1985-1991)
ITEMS 1885 1986 1987 198 1989 1950 1991

ENERGY SOLD
-Residential (Gwh)  118.48 13778  163.31  173.49 17460 222.63  243.4
-Small Business(Gwh) 31,36 39.80  $8.52  53.70  58.14  50.03 645
-Small Industry(Gwh)  7.24  93.64  77.38  B3.64  86.08  100.64  110.0
-large Industry{Bwr) Q.43 -~ 142,68 12773  132.38 135.83  16B.60  173.3
~Others (Gwh) 0.10. 1.2 56,60  48.74 5199  49.19 53,7

ENERGY SOLD TOTAL 167.61 416,12 453,54  491.95  506.64  580.09  644.80

e e e . T e ————— e e e e e e  ————— e

TOTAL CONSUMER - - - - - 89,812 78,988










Table 4.2-1
GENDEMDR FORECAST FOR PEAK GENERATION & DEMAND IN GRID SYSTEM (1991-2007)

ITENS 1991 1992 1863 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

INSTALLED CAPACITY (Mw)

Hydro Plant 333.2 333.2 333.2 333.2 393.2 393.2 393.2 513. 2 693, 2 693. 2 773.2 173.2 773.2 773.2 977.2 871.2 971. 2
Thermal Plant . 120 120 143 193. 4 211.4 | 211. 4 211. 4 211.4 211.4 211. 4 211. 4 2114 211.4 . 2114 211.4 211.4 2114
TOTAL CAPACITY 453. 2 453.2 476. 2 b26. 6 604.6  604.6 504. 6 784.6 904.6 904. 6 884. 6 984. 6 984.6 984.6 i188.6 1186.6  1188.6
MAILSBLE CAPACITY W)
Hydro Plant 316 316 318 316 378 316 376 556 676 676 756 756 156 756 960 960 960
Thermal Plant 44 44 67 117. 4 135. 4 135. 4 135. 4 135. 4 135. 4 135. 4 135. 4 135. 4 135.4 135. 4 135, 4 135.4 - 135.4
TOTAL CAPACITY (A) 360 360 383 433. 4 bil. 4 511. 4 511. 4 891. 4 B11. 4 8i1.4 891.4 891.4 891.4 891.4 1095, 4 1095. 4 1095. 4
ENERALON G0 T
Hydro Plant 1,725.6  1,725.6  1,725.6 1,72b.6 2,002.0 2,062.0 2,052.0 3,034.4 3,682.3 13,6893 4,125.9 4,125.9 41259 41259 57939.2 5230.2 52392
Thermal Plant 24.8 24.8 31.7 66. | 76.3 76. 3 16, 3 76,3 76.3 16,3 76.3 76.3 76.3 76.3 76.3 76.3 6.3
TOTAL GENERATiON 8) - 1,780.4 1,750.4  1,763.3 1,797 | 2,128.3  2,128.3  2,128.3 3,110.6 3,765.5 3,765.56 4,202.1 4,202.%1 4,202.1 4,202.1 53i5.4 53154 53104
coNsweTION T
;E;i;-éél:‘l;ﬁa (M) (C) 286.8 302. 2 329.8 348.5 368.8 3911 413.8 436.9 461. 4 487, 9 515.3 b43. 6 573.0 604. 4 637. 6 672.1 108.5
ENERGY CONSUMPTION | (Guh) (D) 1,651.0 1,720.3 1,876.8 1,983.8 '2,008.9 2,216.4 23450 2,476.3 2,615.0 2,761.4 2,916.0 3,076.4 3,242.6 3,420.9 3,608.1 3,803.9 4,009.4
BNCE T T
BE\I;};\(_)EY/DEMAND (A) - (C) 63. 2 b7.8 | 53.2 B4.8 142. 6 120. 3 97.6 254. 5 350.0 3_23:. 5 376. 1 347.8  318.4 287.0 457.8 423, 3 386.9
GENERATION/CO(E!)SUA(!S;I&N 99. 4 30. 1 -113.5 ~1582. 1 29. 4 -88. 1 -216. 7 634.3  1,150.6 1,004 1 1, 286. o, 1287 858.6 781.2 1,706.4 1,511 1,306.1
__________ Note : New hydro pover plant will be in operation as follars,  Rehabilitation & new installation for diesel plant will be crocuted as follons
(Rehabili.) (New install.)
1895 Pangani Fall power plant 60 MW Ubungo 1993 423 Mw Ubungo 1994 2%20 mw (Gas)
1998 Lower Kihansi power plant 180 My . Dodoma 1994 +4.7 Mw Arusha 1095 3#6 m {DG)
1899 Upper Kihansi power plant 120 MW Moeya 1994  +2.5 Mw
2001 Masigira power plant_ 80 mw - Tabora 1994 +3.2 Mw

2005 Rumakali power plant 204 MY






GRIDPEAR

DISTRIRUT.
AREA

DAR ES SALAAM
MLANDIZI
CHALINZE
MOROGORO
ZANZTBAR
TANGA
HALE

SAHE
MOSHI
ARUSHA
IRINGA
DODOMA
SINGIDA
SHINYANGA
TABORA
MIANZA
MUSOMA
MUFINDI
MBEYA
KIDATU

GRID TOTAL (Mw)

GRID TOTAL - (M)
LOAD FACTOR

ENERGY CONSUMPTION
(G} .

Table 4. 2-2

PEAK DEMAND IN GRID SYSTEM (1992-2007)

1992
(M)

3.2

13.8

1993
(M)

3.5

15.1

1994
(M)

15.9

1995
()

16.8

(Including in to DAR £S SALAAM City)

17.8
AT
2.5

14.7

17.8
4.3
1.4
2.1

8. 5
6.4

16.7

6.2

19.4
5.1
2.1

16.0

19. 4
4.7
8.1

2.3

20.2
7.0

17,1
6.8

15.8

20.5
5.4
2.9

17.0

2.5
5.0
8.5
2.4

21.3
7.4

18.1 -

7.1

16.7

21,7
5.7
3.1

17.9

217
5.2
8.0
2.6

22.6
7.8

19.2
7.6

1.7

10.5

368. 8
0.678

219.0

1996
(M)

17.8

22.9
6.1
3.2

18.9

22.9
b5
8.5

2.1

2.8

8.2
20.2
8.0

18,7

391, 1
0.678

232.3

1997
(b}

8.8

24.3
6.4

3.4

200

24.3
5.9
10,1
2.9

25,2

8.7

21. 4
8.5

19. 8

413.8
0.678

245. 1

1998
(Mw)

19.9

25.6
6.8
3.6

21.2

25. 6
6.2

10.7
3.0

26. 6
9.2

22.6
8.9

20.9

12.4

436.9
0.678

259,56

1999
(1)

211
1.1
3.8

22.3

2. 1
6.5

1.2
3.2

28, 1
9.7

23.9
9.4

22.0

13.1

461.4
0.678

274.0

22.2

28.6
1.5
4.0

23.6

28.6

6.9

3.4
2.7
10.3
25.2
10.0
23.3

13.8

23.4

30.2
8.0
4.2

24.9

30.2
1.3

12.5

3.6

3.4
10.8
26. 6
10,5
24.6

4.9

515.3

0.678

306. 0

4.7

31.8
8.4
4.5

78.3

3.8
.7

13.2
3.8

33.1

543. 6
0.678

322. 9

26.0

"33.8
8.9
4.1
21.7
33.6

8.1
13.8

4.0
34.9
12.1

29.6

573.0
0.678

340.3

21.4

35, 4
9.3
5.0

28.2

35.4
8.6
4.1
4.2
36. 8

12.7

604. 4
0,678

359.0

29.0

3.3

9.9

5.2

30.8
33
8.0
15.5
4.4
38.8
13. 4
32.9
13.0

30.4

637.6
0.678

318.7

30.5

39.4

10.4

5.5
32.5
39.4

8.5
16. 4

4.6
40.9
14.2
34.7

13.7

32.1

19,0

672.1
0.678

389. 2

32.2

41.5

34.3

41.5

17.2

43.1

14. 9

708. 5
0.678

420. 8
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Table 4.2-4

LOADDSR LOARD FORECAST OF EACH SUBSTATION IN DAR €S SALAAM CITY (1/5) : PEAK LOAD (kW)

SUBSTATION Elljﬁgw 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2006 2006 2007
€2 1,494 1,557 1,698 1,795 1,899 2,006 2,122 2,241 2,366 2,499 2,630 2,784 2,934 1,548 1,633 1,72 1,814
c3 2,268 2,363 2,678 1,363 L4 1,52 1,611 1,701 1,796 1,807 2,003 2,113 2,221 2,350 - 2,479 2,613 2,754
c4 2506 2,610 2,848 3,010 3,185 - 3,363 3,568 3,757 3,968 4,190 4,425 4,668 4,920 5191 5476 5712 6,083
C5 3455 3,600 3,028 4162 4,332 2,319 2,454 2,59t 2,73 2,889 3,051 3,219 3,393 3,670 3,776 3980 4196
C6 2168 2,249 2453 2,503 2,743 2,897 3,066 3,237 3,418 3,609 3,812 4021 4238 2,236 2,369 2486 2,620
8 4005 4173 4,553 2,406 2,546 2,688 2,844 3,004 3,172 3,349 3,837 3,73 3,933 4,149 4,378 4,614 4,863

KURASINI

K4 2,91 3,033 3,309 1,749 1,850 1, 954 2, b_ﬁ? 2,183 | 2,305 2,434 2,571 2,12 2,858 3,016 3,182 3,354 3,535

K3 4,005 4,173 4,553 4,812 5, 092 2,688 2, 844 3,004 3,112 1,675 1, 768 1, 866 1, 967 2,075 2,189 2,307 2, 432

PORT 2,433 2,535 2,166 2,924 3,093 3, 266 3, 466 3,649 3, 8564 4,069 4, 287 4,534 471 5, 041 5, 319 5, 608 5, 809
""""""""" Se T ha B 06w o 0.3 7609 835 880 63 8179 865 912 9604 10,132 10680 1,266 11675
—— T
: - 2,696 2,800 3, 065 3,240 3,421 3,619 3, 829 4,044 4,270 4,500 4,762 5, 024 b, 295 b, 586 5, 894 6,212 6, 647
S.§ TOTAL 2, 696 2,809 3, 065 3, 240 3,427 3,618 3,829 4,044 4,270 4, 509 4,762 5, 024 5,295 5, 586 b, 884 6, 212 6, 547
T e e e e e
02 2,521 2,627 2, 866 3,028 3,205 3,384 3, 681 3,181 3,983 4,217 4, 453 4,698 4,951 5, 224 5511 5, 809 6, 122

03 5,521 5, 759 6, 283 3,321 3,613 3,710 3,925 4, 145 4,371 4,622 4, 881 5,150 5, 428 5, 126 6, 041 6, 367 8, 711

04 3,040 3, 168 3, 456 1, 826 1,932 2,041 2, 159 2,280 2,408 2,542 2, 685 2, 832 2,985 3,150 3,323 3, 502 3, 691

0b ' 2, 016. 2,101 2,292 2,422 2,563 2,706 2,863 3,024 3,183 3,312 3, 561 3, 751 3, 960 411 4, 407 4, 645 4, 896

06 2,126 2,215 2,417 1,271 1, 351 1,427 1,510 1, 594 1,684 1,778 1,878 1, 081 2,088 2,203 2,324 2,449 2, h81
""""""""" SSTOA  Teg el oW WG 1255 a8 WG 1484 565 1653 T4 1607 1942 241 21606 2,77 24,00

seom. B0 MO M0 MG 4% 06 ALe M2 02 A6 2 508 500 20 SR 6LE5 o1
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LOADDSR LOARD FORECAST OF EACH SUBSTATION IN DAR ES SALAAM CITY (2/5) PEAK LOAD (kW)

SUBSTATION ?IJEELY 1961 1962 . 1893 1994 1995 1996 . 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
T e agm ase a6 a0 4205 44T 469 490 268 206 287 8075 o4 342 3,600 3802
u2 2,504 2,609 2,841 1, 504 1, 642 1, 681 1,718 1,878 1,983 1,047 1,106 1, 167 1, 229 1, 297 1,368 1,442 1,520
u7 1,329 1, 385 1,511 1, 597 1,690 1,784 1, 868 1,993 2,105 2,203 2,347 2,476 2,610 2,754 2, 906 3,062 3,221
ug 719 749 817 864 914 965 1, 021 1,078 1,139 1,203 1,270 1, 340 t, 412 1, 490 1,512 1, 657 1, 746

e 0o 1,595 1, 662 1,813 1, 817 2,028 2; 14 2, 265 2,392 2, 526 2, 668 2,817 é, 972 3,133 3,306 3, 487 3,675 3,873
M 2,130 2,218 2,421 2,659 2,108 1, 430 1,513 1Lbe7 1,687 1, 781 1,881 1,986 2,092 2,201 2,7328 2,454 2, 586
b2 1, 965 2,037 2,222 2,349 2,485 1,312 1,388 1, 466 i, 548 1,83 - 1,721 1, 821 1,920 2,025 2,137 2, 252 2,374
03 3,12 3, 252 3, 548 3,750 3,068 4,190 | 4, 433 4, 681 | 4,943 5, 220 5,513 5, 816 6, 130 6, 467 6, 823 1,161 7,579
D7 2,012 2,097 2,287 2,418 2,558 2,101 2,858 3,018 3,187 3, 365 3,554 3,749 3,852 4,189 4, 398 4, 636 4, 886
08 183 191 208 220 233 245 - 269 274 290 306 323 341 - 359 379 400 422 444
Dg 5,315 5,538 6,042 6, 387 6, 757 3, 668 3,775 3,986 4, 209 4, 445 4,694 4,952 5,219 5, 507 b, 809 6,123 §, 454
pro 3,520 3, 668 4,002 4,230 4, 475 4,726 5, 000 5, 280 5,575 2,944 3,109 3,280 3, 457 1,823 1,924 2,028 2,137
""""""" SSTOTL 10631 20,0 2,604 23,820 25211 20,313 21492 22,69 23,96 294 261 24,908 26,261 25,68 2,306 2878 30,33
wezt T
KUNDUCHI 3,189 3,323 3,82b 3,832 4,054 2,14 2, 265 2,302 2,528 2, 667 2,816 2,97 3,132 3,304 3, 486 3,674 3,872
PACKERS 1,06 - 1,110 1,211 1,280 1,354 1, 430 1,613 t, b7 1, 687 1, 781 1,881 i, 985 2,092 2,207 2,328 2, 454 2, 586
LUGALO 2,628 2,738 2, 988 3,158 3, 341 3,528 3,733 3, .942 4,163 4, 396 4,642 4, 857 5, 162 5, 445 5, 746 6,056 . 6,382
"""""""" SSTOML 6802  TAT 184 6210 674 1.0 150 789 85 g 938 883 10,385 10,95 159 12,185 12,841
S e
MK1 2,747 2, 862 3,123 1, 650 1, 746 1,844 1, 951 2, G60 2,176 2,297 2,426 2, 559 2,698 2,846 3,003 3,165 3,336
- MK2 3,294 3, 432 3,745 1,919 2,094 221 2,338 2, 47é 2,609 2,756 2,908 | 3,069 3,235 3413 3,600 3,79 4, 060
MK3 32 430 1,560 1,649 1,744 1, 842 | 1,949 2, b58 2,173 2,295 2,423 2,557 2, 695 2,843 2,999 3, 161 3,332
MK4 _ 3,249 3,385 3,694 3,904 4,131 | 4, 362 4,615 4,873 b, 146 5, 434 5,739 . 6,054 6, 381 8 732 7,102 7, 486 7,890
""""""""" SSTOML  106R LU0 12021 9182 0715 10,28 10,85 1,462 12,108 12081 13,497 14230 15008 15,884 16,705 11,607 18,557
s 5,008 46,950 5123 0.0 51851 46,904 48,00 5.7 54631 6,081 .94 65,908 60,981 61456 64857 68388 72,08

4 117






LOADDSR LOARD FORECAST OF EACH SUBSTATION IN DAR ES SALAAM CITY (3/5) PEAK LOAD (kW)

SUPPLY
SUBSTATION LINE 1991 1902 1993 1994 1095 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
FACTORY ZONE T N
F5 944 084 1,073 567 600 834 670 708 748 789 834 860 927 978 1,032 1,088 1,146
F2 2300 2,307 2,616 1,382 1,462 1,644 1,633 1,725 1,821 962 . 1016  1.071  L120  L191 1,257 1,326 1,396

FACTORY ZONE I1 KILTEX 356 37 405 428 453 478 506 534 564 b85 629 663 699 738 778 820 865
KISA_RAWE 475 485 540 571 604 638 675 712 152 794 839 885 933 984 1,038 1, 094 1, 154
UKONGA 1, 017 1, 060 1, 166 1,222 1,293 1,365 1,445 1,525 1, 6H 1,701 1, 796 1,895 - 1,897 2,101 - 2,223 2,343 2,410

FACTORY ZONE III

F31 2,532 2,638 2,878 3,043 3,219 3, 399 3, 596 3,798 4,010 4,235 4, 472 4,718 4,973 b, 246 5, 53b b, 834 6, 149
F32 855 891 g2 1, 027 1, 087 1,148 1,214 1,282 1, 354 1,430 1,510 1,683 1,679 1,712 1, 869 1,970 2,076
£33 1,016 1, 059 1,155 1, 221 1,292 1, 364 1,443 1,524 1, 609 1,699 i, 795 1, 883 1,995 2,105 2,221 2,341 2, 467
F34 1,214 1, 265 1, 380 1, 459 1,543 1,630 1,724 1, 821 1,923 2,031 2,144 2,262 2,384 2,515 2,654 2,197 2,948

ALAF
4,131 4, 930 5, 318 5, 685 6, 015 6, 351 6, 720 7,096 7,493 1,913 8, 356 B, 816 9,292 9,803 10,342 10,901 11, 489
S.S TOTAL 4,731 4, 830 5, 378 b, 685 6, 015 6, 3b1 6, 720 7,006 7,493 7,93 8, 3b6 8, 816 8, 292 9,803 10,342 10,901 11, 489
TAZARA | _ '
2,660 2, 781 3,013 3,184 3, 369 3,558 3,764 3,075 4,187 4,432 4, 681 4,938 5, 205 5, 491 5, 193 6, 106 6, 436
S. S TOTAL 2,650 2,761 3,013 3,184 3, 369 3,558 3,764 3,975 4,197 4,432 4, 681 4,938 b, 205 5, 491 5 193 6, 106 6, 436
WAZOHILL ' :
b, 820 g, 064 6, 618 6. 993 1,399 1,813 8, 267 8,730 9,218 9,735 10,280 10,846 11,431 12,059 12,723 13,410 14,134
S.§ TOTAL 5,820 6, 064 6, 616 6, 993 1,359 1,813 8, 267 8,730 9,218 8,735 | 10, 280 10,846 11,431 12,050 12,723 13,410 14,134
FRIENDSHIP : : R
(TEXTILE) 1, 829 1, 906 2,079 2, 198 2,325 2, 485 2,598 2,743 2, 897 3,069 3,231 3, 408 3,592 3,790 3,998 4,214 4, 442
8.5 TOTAL 1,829 1, 906 2,078 2,108 2,325 2, 456 2,598 2,743 2,897 3, 059 3,231 3, 408 3,592 3,790 3,998 4,214 4, 442
SUB TOTAL o 25, 739 26,820 29, 261 28,979 30,660 32,377 34,255 36,173 -~ 38,199 39,377 41,582 43,869 46,238 48,78 51,464 54,243 b1, 172

419






LOADDSR LOARD FORECAST OF EACH SUBSTATION IN DAR ES SALAAM CITY (4/5) , PEAK LOAD (kW)

SUPPLY | |
SUBSTATION LINE 1991 1992 1963 1904 1995 1996 1987 1998 1999 2000 2001 2002 2003 2004 2008 2006 2007
ZANZIBAR - | ' |
1,000 11462 12,506 13,218 13,984 14,768 15624 16,430 17,423 18,300 10,420 20,498 21,604 22,793 24,046 25,345 26,713
S.STOTAL 11,000 1L462 12,505 13,218 13,984 14,768 15,624 16,409 17423 18,399 19,429 20,498 21,604 22,793 24,046 25,345 26,713
SOKOTNE |
- - - ; 3,760 3,988 4211  Ad55 4,705 4,968 5246 5540 5845 6160 6490 6,87 7,221  T.617
S.STOTAL - - - 5760 3,988 42011 4,455 4705 4,968 5,246 5,540 5845 6160 6,499 6,87  7.227  T.617
MSASANT
. - - - 5.248 6,610 6981  T.385  7.799 89236 8,697 9,184 0,689 10,212 10,774 11,367 11,980 12,627
5.8 TOTAL - - . 6246 6,610 650981  T7.38 7,799 8236 8,657 9,184 0,689 10,212 10,774 11,367 11,980 12,627
TANDALE
- - - - 5,300 5617 6931 6205 6627 698  7.390 7,804 8233 8,678 015 8,658 10,180 10,730
6.5 TOTAL - - § 5,300 5617 5931 6275 6627 6998 7,300 7,804 8233 8678 9,155 9,658 10,180 10,730
CHANGOMBE
_ . - - 3608 3,912 4132 4371 4616 484 5147  54%  573% 6040 6377 6728 7,001 7,474
.S TOTAL - - - 3608 3912 4132 4371 4616 484 5147 543 5735 6,04 6377 678 7,091 7,474
KUNDUCHT | -
(TEGETA) - - - - - o4 2.%5 239 2.6 2,667 2817 2972 3,132 3,304 3,48 3,674 3,873
.S TOTAL - - - - _ o141 2,95 2,392 2.526 2667 2817 2972 3,132 3,304 3,486 3,674 3,873
KARTAKQO - | |
- - - - - - 8,629 9,129 964 10,181 10,751 10,353 10,977 12,624 13,318 14,051 14,810 15,608
5.5 TOTAL - - - 8,620  9.120 9,641 10,181 10,751 11,363 11,977 12,624 13,318 14,051 14,810 15,609
MBAGALA
- - - § ; 2688 2.844 3003 3171 3.349 3,53 3,731 3,932 4,149 4377 4,613 4,867
S.STOTAL - - - - - 2688 2.844  3.003 3171 3.349  3.53 3730 3,932 4149 4377 A 813 4,862
TABATA
- - - - ] L716 1,816 1917 2,025 2138 2258 2,382 2510 2,649 2,794 2,945 3,104
5.5 TOTAL - - - . - L716 1,816 1,917 2,025 2138 2258 2,382 2510 2,648 2,794 2,945 3,104
TEMEKE ' __ -
- - ; § - - - - - 9637 2785 2,938 3,006 3,267 3446 3,633 3,82
5.5 TOTAL - . - - . - - . - 2637 2,785 2,938 3,096 3,267 3,446 3,633 3,829
SUB TOTAL 11,000 11,462 12,505 32,242 © 34,112 51,196 G4 165 57,199 60,402 66,421 70,141 73,000 77,905 82,284 86,810 91,498 96, 439






LOADDSR LOARD FORECAST OF EACH SUBSTATION IN DAR ES SALAAM CITY (5/5) PEAK LOAD (kW)

SUPPLY _
SUBSTATION LINE 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
MBURAHATI
- - - - - - - - - 6, 609 6, 979 7,363 7, 761 8, 187 8, 638 9, 104 g, 596
S.S TOTAL - - - - - - - - - 6, 609 6, 979 7,363 7, 761 8, 187 8, 638 9, 104 9, 596
KITUNDA
- - - - - - - - - 699 738 779 821 866 914 963 1,015
5.S TOTAL - - - - - - - - - 699 738 179 821 866 914 963 1,015
UPANGA
- - - - - - - - - - - - - 5, 607 5,915 6, 235 B, 571
S. S TOTAL - - - - - - - - - - - - - 5, 607 5,915 6, 235 6, 571
SUB TOTAL 0 0 0 0 0 0 0 0 0 7, 308 7,717 8, 142 8, 581 14,660 15,467 16,302 17,182
GRAND TOTAL (PEAK LOAD Kw) 124,957 130,206 142,054 150,150 158,858 169,470 179,300 189,341 199,944 211,840 223,703 236,006 248,751 262,432 276,866 291,816 307; 575
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CHAPTER 5 THE MASTER PLAN .FOR THE EXPANSION OF

ELECTRIC POWER SUPPLY

5.1 EXAMINATION OF TANESCO PROPOSALS

5.1.1 TANESCO Proposals

(L

Proposals of Development in Dar Es Salaam

1)

Present System of Power Transmission and Distribution

The distribution network in Dar Es Salaam has a load of about
110 MW. The system is served by two 132/33 kV grid substations
via the power transmission network. One of these substations is
located at Ubungo (50 MVA x 2), and the other at Ilala (45 MVA x
2). A total 20 MW of electricity is supplied to 4 bulk custom-
ers {Wazo Hill Cement Factory, ALAF, TAZARA, and Friendship
Textile'Company) ﬁia 33 kV transmission lines. The other part
of the lcad (%0 MW) is served by 11 kV networks wvia 33/11 kV

distribution transformer banks installed at 11 locations.

“Major defects in the 33 kV system that occurred until recently

have been improved under the Dar Es Salaam Rehabilitation
Project, a grant aid project executed by JICA. At present, the
level of overall loss (max. 2.27 at peak) is in a generally
acceptable range. One of the transmiséion lines recently show-
ing considerable levels of loss is WBzo‘Hill IT (transmission
line to Wazo Hill Cement Factory). The peak loss of this line

is 4.92 (receiﬁing end voltage drop 5.7%).

The load on Wazo Hill I.transmission line is expected to
increase considerably in several years in future, and expansion
of equipment will be necessary. In addition, F. Z. III trans-
mission line is alsc showing moderate (about 3.5%) energy loss.
We propose plans for the reduction in transmission loss on the

Wazo Hill II transmission line and the improvement of power

transmission equipment on Wazo Hill I transmission line (to meet

the expected increase in load). It is considered that the loss

on F. Z. III transmiésion line can be reduced by the introduc-



tion of a 132 kV transmission line from Ubungo to this

substation.

The overall loss in the 11 kV system (about 2.7% in:a§é£égej is
not large. However, examined individually. some of the distri-
bution lines are showing considerable losses and voltage drops.
The 5 lines showing the worst performance are: Kunduchi distri-
butlon line from Mbezi, Industrlal distribution line from
Kurasini 04 and 03 distribution lines From Oyster Bay, and MK2
distribution line from Mikochenl. Among Fhese lines, the peak
loss on Kunduchi distribution line exceeds 10%Z, while the loss
is in-a‘range of 5 - Szldn other lines. However, unless the
syétem is improved, the,level-of loss in the entire transmission

gsystem will increase with the increase in load.

See Fig. 5.1. 1-1 in Annex for the state of the transmission net-

work in 1992.

In the following sections, we'exaﬁiné'various-districts of the
network in which improvement is required and make proposals con-
cerning the solution to excessive levels of loss and poor
reliability. While these proposals are primarily applied to the
development of the existing system. future changes in the capac-

ity of substatlons and main distribution lines are also taken

into consideration. This will be a necessary step for the

expansion of network to new districts which will be electrified

in the near future.

(2) Proposals for Network Development

1)

Wazo Hill and Kunduchi District .

In the northwestern part of Msasani Ba}, there are Wazo Hill
Cement Factofy creating a load of 7 MW and many toﬁrist hotels
along the beaches of Kunduchi and MbEZL. The 1oad of these cus-

tomers is served by Wazo Hill transmzsszon line (33 kv) from

_Ubungo. T;ansm1331on 11nelNoy Ii_islded;cated to_the power

transmission to the factory, and transmission line No. I 1s sup-

plying power to Mbezi Substation. The 11 kV distribution line
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supplies power from this substation to the Mbezi and Kunduchi
districts., A new housing development project has started in
this area and is planned to be extended from Mbezi northwards to
Tegeta, Boko, and Ras Kiromoni. In this district, urban devel-
opment plans are being prepared and water supply facilities,
schools, and community facilities are going to be constructed.
Furthermore, tourist hotels are being expanded and incencitive
schemes to attract industry are promoted. At present, the 11 kV
distribution line serving this district is showing the highest
level of loss (11.5Z). GEvidently, this line cannot support fur-
ther increase in load. Therefore, there is an urgent need for
the reconstruction of the network and the introduction of a sub-
transmission system. The 132 kV transmission line going to
Zanzibar via Ras Kifomoni is routed ﬁear the cement factory in
this district, and the load of this line is extremely small., If
the load of this line could be inéreased, it would improve the
voltage control of the power transmission system. A site suita-
ble for the constructibn of a secondary substation has been
secured at a locatién néar Bagamoyo Road. The site is located
practically midway between the 2 load districts. It is located
2.5 km from the cement factory aﬁd 2.0 km form Kﬁnduchi
district. One of the circuits will be the 33 kV line from this
secondary to the cement faciory. A new 33/11 kV substation will
be constructed in the vicinity and the long-distance 11 kV dis-
tribution lines will be divided into 3 sections. The advantages
of the proposed system include the substantial reduction in loss
realized by the conversion from a 33 kV system to a 132 kV
system, the increase in the supply ability to cope with the con-
tinuous increase in demand in the Kunduchi district, and the
improvement of reliability concerning the supply to the cement

factory and Kunduchi-Mbezi district.

The initial capacity of the 33/11 kV substation at Tegeta will
be 15 MVA (allowing for expansion after adequate increase in
load). The new substation will initially be equipped with 3
distribution lines along Bagamoyo Road to the north, toward
Kunduchi Beach to the east, and along Bagamoyo Road to the

south.



2)

See Fig. 5.1.1-2 in Annex for the state of the transmission net-

work as 1997.
Kariakoo and Chang'ombe Districts

The area along Pugu Road in the south of Ilala will also benefit
from the access to the 33 kv Systém. The soﬁthern area is
served bj 2 distribution lines, one from Kurasini and one from
the Ilala Secondary Substation. Both of these distribution
lines are loaded at the end of the lines. The distribution line
from Kurasini is éhowiﬁg a'particularly high'level'of loss

(7. 32% at peak). The western part, whlch is closer to the city,
is served by dlstributlon lines D2 and D9 from Ilala and distri-
bution line G5 from Glty Centre Substation. ngever, the level
of load is high (neérly 200 A) and the loads served by these

lines do not have sufficient access to alternative power

 sources. TAHESCO at pfeéént is considering the possibility to

construct 2 distribution substations, one in Kariakoo (western
area) and one'in'chahg’dmbe {southern éfea). Thersite for these
substations have been determined. The constriuction of the 2
substation will ensUre'suffiCiéﬁt éqpply for about 10 years in
future. The subétation constructed at these locatjions will
reduce tHe high levels of loss in Industrial and D1 distribution
lines and also improve the back-up reliability in Kariakoo
district. Chang’dmbe'Subststion will serve é;circﬁit distribu-
tion lines along Pugu Road. These circuits will deal with the
load on existing DI dlstrlbutlon line (Keko Mwanga district) and
the load at the end of Port Access dlstrlbution line (Northern
Kurasini). After the COmpletion of Kariakoo‘Substation, the
latter of these districts Wili be supplied from Ilala via dis-
tribution lines Dl‘énd D2, as ﬁell'as reorganized D9 distribu-
tion lines. Part of the load on D3 distribution line supplied
from Ilala will be transferred to a new‘distribution line from

Kariakoo Substation.




3)

4)

Magomeni, Manzese, and Tandale Districts

Along Morogoro Road between Ilala and Ubungo lies a mixture of
residential and industrial areas having intermediate levels of
load. Thig district is served by lines conneéted to the ends of
4 distribution lines, which are supplied from substations at
Ilala (D10), Oyster Bay (04}, Mikocheni (MK2), and Ubungo (U2).
The load level and the line distance could be reduced to about
half if a distribution substation could bé located
appropriately. Note that such improvement wﬁuld reduce the loss
in the network. TANESCO initialiy proposed that a substation
should be constructed in future at Magomeni near Botanical
Garden. However, the location selected by them is not suffi-
ciently close to the center of consumption so that the planned
substation can contribute to thé reduction of lecad on distribu-
tion line MK2, which is the most heévily loaded. This distribu-
tion line is one of the five showing the worst performance in
Dar Es Salaam. The peak loss on this line is as high as 5%, and
the voltage drop 87. Therefore, the essential part of the pro-
posal concerning the development in this district should be to
do something against the poor performance of MKZ distribution
line. A recommendable plan is to shift ﬁhe position of the new
subétation toward Tandale and connect the ends of the above 4

distribution lines at this new substation.
Load Development in Southern and South-Western Suburbs

Various development projects are pfomoted‘in the southern and
south-western part of the city. Districts showing the largest
increase in load are: Tabata (to the west of the city, several
kilometers to: the north of the airport), Temeke-Yombo (to the
south of Pugu‘Road and to the east of Kurasini), and Mbagala (to
the south of Kurasini). Tabata district is only 3 km away from
F. Z. IIT Substation and there is no need to establish another
substation for this district, according to load forecasts for
the near futufe. _Therefore, new loads will be covered by the

additional 11 kV distribution line that is required in relation

+to centralized loading. However, in the long run, a distribu-

e
!
e



tion substation ﬁili have to be established as the load in this

district will incréase further.

In Mb&gala district, a 33 kV line was constructed for the supply
“from KuraSini to é glass faétory} However, this factory was not
able to begin pfoduction; This line is now uséd for 11 kV power
distribution. If this line could be connected'to'thé”new dis-
tribution'éubstétioﬁ, line distance of two existing'distribution
linés, i.e., Kilwa Road and Industrial from'Kurasini, could be
reduced: Withlthe new substation; Kilwa Road diStribution line
‘could be dividéd into pr ﬁarts;'one supplied from Mbagala
Substation and the other from Kurasini. When necessary 11 kV
lines are installed tentéiively, Temeke-Yombo district could
also be supplied frbm new'Mbagaia Substatioﬂ and existing

Kurasini Substation.
(3) Future-Developﬁent of Transmission and Cdmprehensive Power Supply

1) Power Distribution to Dar Es Salaam

The second 220 kV transmission line is platned to be constructed
from Kidatu to'Dér'Es Salaam (Cohstrubtion of the first phase
covering the seﬂtién:tb Morbgord?has beeﬁ commenced). This new
circuit will also be useful for the étartéup of the Kihansi
project, which is planned to be completed in 1997. TANESCO is
presently planning a new substation ét Yombo in Temeke district
(to the south of Ubungo); wﬁich will be'supplied from thé new
220 kV line., This ﬁethdd has advantages in various aspects.
First, it provides a new connection node to the power transmis-
sion network. This will allow us to avoid further increase in
the load:on_eXisting substations and increase the reliability of
the network. To maximize the reliability of this system, it is
desirable to establish Linked power transmission from the new
sﬁbstation to Ubungo .and Ilala {preferably at 132'kV). With
this linkage, the network will have strong connections among the
'3 power transmission nodes in Dar Es Salaam area.fenSuring the

best possible stability of power transmission to each of these

transmission nodes. Second, the transmission line from the new



substation will permit the reduction of the length of many 33 kV
tfénsmissipn_iines and the streamlining of the 33 kV network.

In particular, because Temeke district 1s located near the areas
with high load density (Factory Zones I and II, and the facto-
ries receiving direct supply, i.e., TAZARA and ALAF) along Pugu
Road,'it is':easonable to transfer these loads to the ﬁew 132/33
kv substétion'on F. 2. IIT. 1In addition, it will be possible to
transmit'power to Kurasini and the proposed 132/33 kV substation
at.Mbégala for the sake of convenience. If we could expect to
construct a new substation in Temeke district, no development
proﬁosals would be needed for a long period in future in Temeke

and Tabata districts.

On the contrary, no future plans concerning the connection of
transmission lines have been proposed in the northern part of
Ubungo. Therefore, it is advisable to accelerate the in£roduc-
tion of a 132 kV secondary substation at Wazo Hill so that the
existing line to Zanzibar can be utilized. A study on the
existing system substation and its future potential has indi-
cated that this network has been configured strategically in
geogfaphical terms and has a possibility of allowing efficient
power transﬁission to the urban areas and suburbs of Dar Es
Salaam. Two main supply nodes have already been installed in
ﬁbungo and Ilala, and Ilala is suitable for the power transmis-
sion to the central part of the city. Future increase in load
is expected in Mbezi and the southern part of Oyster Bay, where
development has already been promoted, and the system substation
is located strategically for the supply to both of these
districts. There is a possibility that an appropriate 33 kV
network will be installed to provide interconnection of trans-
mission lines and supply necessary transmission lines. The
aboﬁe—mentioned_pfoposal concerning the development of primary
substations is suitable to the expected development of transmis-
sion lines, Therefore, TANESCO desires to decide on plans and

execute them as soon as possible.

Note: See Fig. 5.1.1-3 in Annex for the state of the power
transmission network in 2002. See Fig. 5.1.1.-4 in Annex for

the state of the power transmission network in 2007.
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(4)

1996

1998

2000

2002

2004

2006

2008

The following list shows the order of priority given to the new con-

struction and expansion of substations in and after 1994.

Name of Substation

Tandale
Chang'ombe
Factory Zone I1I

Kariakoo
QOyster Bay
Tegeta

Factory Zone I1I
Tlala

Mbagala
Tabata
City Centre
Mikocheni

‘Mbezi

Temeke
Mburahati
Kitunda
Factory Zone I
Kurasini
Factory Zone TII1
Oyster Bay
Yombho

Upanga
Zaramo
Kigamboni
Kurasini

City Centre
Mbezi

Mbagals

Mbwa ma ji

Dist. Sub.
it

n

Dist. Sub.

1

1

Sec. Sub.

Sub.

Sec. Sub.

f

Dist. Sub.

il

n

Sec. Sub.

Sec. Sub.

4]

Sec. Sub.

Dist. Sub.

Voltapge Capacity (New/Expansion) Iype

33/11kV

n

33/11kVv

132/33kV
n

n 135

33/11kv

L]

"
a
"

33[11kV

132/33kV

33/11kv

L]

132/33kV

132/33kV.

132/33kV

33/11kV

15
15
30

15
30
15
45
90

15

5
45
30
30

5

5

5
30
30
15
45
&5

15

15
15

As'

45
45

45

5

MVA
MVA
MVA

MVA

MVA

MVA
MVA
MVA
MVA

MVA

MVA
MVA

MVA

MVA

MVA
MVA
MVA
MVA

MVA

MVA
MVA
MVA
MVA
MVA
MVA
MVA
MVA
MVA
MVA

MVA

(15

(15
(15

(15
(15
(15
(45
(45
(45

(15
(5
(33
(15
(15

rtn Lnoth U

(
(
(
(1
(1

(3

(45

(45

(15
(15
(5
(45

(45.
(45

(45

(5

MVAx1)

MVAx1)

MVAx1 Exp.)

MVAx1)

MVAxl Exp.)
Mvaxl)

MVAX1)
MVAx2)

MVAx1 Exp.)

MVAx1)
MVAx1)
kV Bus)

MVAx1 Exp.)
MVAx2 Exp.)

MVAXL)
MVAx1)
MVAx1)

MVAX1 Exp.)

MVAx1)

MVAxXZ Exp.)

MVAx1)
MVAx1)
MVAX1)
MVAX1)

MVAx2 Exp.)

MVAx])

MVAx1)
MVAx1)

MVAx1)

MVAx1)

New
L

New
Exp.
New

Exp.

New

New

Exp.
New

New

New

New

Therefore, the overall configuration of the secondary substations

and distribution substations in the proposed 132 kV network will be

as follows.’

1) TLALA S$/8 - 132/33kV

ii)
iii)

iv)

Ilala s/s.

City centre s/s
Sokoine s/sf

Kariékop sls




2) UBUNGO S/8 - 132/33kV i) Ubungo s/s
ii) Mbezi s/s

iii) Nordic s/s
iv) Friendship s/s

v) Mburahati s/s

3) FACTORY ZONE III $/S - 132/33kV i) Factory zone III s/s
ii) Factory zone II s/s
iii) Factory zone I s/s
iv) ALAF sfs
v) TAZARA s/s
vi) Tabata sfs

4) OYSTERBAY S/S - 132/33kV i) Oyster Bay s/s
ii) Mikocheni s/s
iii) Msasani sfs

iv) Tandale sfs

5) TEGETA S/5 - 132/33kV i} Tegeta s/s
ii) Wazo Hill s/s

iii) Mbezi sfs

6} KURASINI S/S - 132/33kV i) Kurasini s/s
ii) Xipgamboni s/s
iii) Chang’ombe s/s

iv) Temeke s/s

7) YOMBO 8/8 - 132/33kV i) Yombo s/s
ii) RKitunda sfs

iii) Mbagala s/s

The 132/33 kV substations at City Centre, Mbezi, and Mbagala will be
developed in the next phase according to the future increase in load
and the eétablishment of distribution substations in these
districts. For example, the 33/11 kV substations at Upanga and
Zaramo will be related to the 132/33 kV substation at City Center.

In addition, a gas turbine power generation plant fuelled by natural

gas supplied from Songo Songo is planned to be constructed in future

at Yombo, which is the project site of South Grid Station,



Part of the energy generated at this power station will be trans-
mitted directly to Dar Es Salaam area wvia a 132 kV transmission

line.

In view of the future. linkage with other grid systems, the reliabil-
ity of the electric pbwer system, transmission loss, and other
factors, it is necessary to consider the use of 220 kV as the volt-

age of this transmission line to Yombo.
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