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CHAPTER 3 PRESENT CONDITION OF THE
| ELECTRIC POWER SECTOR

31 ﬁres'ent Condltlons of Transmlssmn Line and
Substatlon

The present COIIdltiOHS of the generatmn facﬂltles are descrlbed in cletaﬂ in Chapte1 4
“Blectric Power" Supply and Demand.” In this chapter, we shall describe the present
' condltlons of the power transmission and substahon facilities. - . . '

3 1 A Natlonai Gnd

_ Tanzama ] natlonal gl‘id as of 2000 is dlagrammatmally shown in Fig 3.1, With
Kiadatu, Mtera, and Kihansi as the main power stations, the national grid consists of 220
KV e&trahlgh-voltage transmission lines. Extending south to Mbeya and north to Arusha

and Mwanza from Dar es Salaam, the natmnal grld supphes electric power to many of the -

maj or cities of the country.
. The cities in northern Tanzania receive. electnc power from the 132 XV transmission
syqtem with three power stations on the Panagm River. This system is linked to the 220 kV
~ systems in Arusha and Morogoro to form the national grid. The national grid also supplies
electric power to' Zanzibar Istand over a 41 km submarine cable.
. Since the 220 kV transmission-line between the Kidatu. ‘Power Station and the
* Ubungo Substation was put into operation in 1975, several 220 kV transmission lines have
been constructed. These fransmission lines, Wh1ch were newly designed to serve as trunk
{ransmission lines in Tanzania, employ a thick, large-capacity conductor (382 to 565 min®)
to allow for expansmn of the national grid in the future. On the other hand, the 132 kV
‘transmission lines that transmit power to Hale, Tanga, and Moshi in northern Tanzania use
.a comparatwely thin conductor- (150 mm) Therefore, in the case of long-dmta.nce
~ transmission lings, like the one between Hale and Kiyungi, the transmission capacity is -
about 60 MW. Since it is expected that electric power demand in 2010 will be about 120
MVA in Arusha and about 75 MVA in Moshi, it is to be desited that the t1ansmlss1on
: capamty should be incteased as soon as possible. '
: In the past, the 66 'kV system was applied only to the transmission Tine from the
_ Nyumba ya Mungu P/S - the Kiyungi §/8 — to the Unga LTD §/S constructed in the 1960s.
- Recently, however, this voltage class has been adopted for a med1um~distance fransmission
- line in the neighborhood of Baba’u
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3 1 2 Power Dtstrlbutlon Network
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Frg 3 2 Dlstrlbutlon System of TANEbCO

lhe power drstrrbutron network of FANESCO is shown in Flg 3.2.
Electric power generated at the power station is transmitted from the Nauonai Grid to

.the'prrmary substation, where the clectric power is stepped down to 33 KV or 66 kV before -

it is transmitted to the nearby dlstnbutlon substatlon There are several large users to whrch

33 kV is supplied. - _
' - In urban areas the electric powar is stepped down from 33 kv to 11 kV before it is
: supphed to factories, etc. over a 11 kV feeder. It is also distributed to residential customers
- after it is further stepped down to 400 V via a pole transformer. In rural areas, etc. where
customers are: sparse, eleetrre power is distributed over a 33 kV feeder s0 as to reduce the -
- fransmission loss. '

- In Japan, the drstrrbution system employs 6 6 kV/ 100 + 200 V. At plesent boosting it
. to 22 kV/400 V is under discussion. Under the mﬂuence of the United Kingdom that was

- its suzerain state, Tanzania, like European countries, employs a 33 kV, 11 kV/230 V, 400 V
‘system. Tanzania aims to establlsh an open- loop distribution network in the future. Due in
pait to budgetary 11n11tat10ns however the present dlStl‘ibuthIl network is mostly of tree
structure : -

: 3 1 3 Probtems wrth D:stnbutlon Network

In terms of fund, technology, and suppiy capamty, TANP SCO’s drstubutron network
has a number of serious problems as shown below, -
® ' Because of the drastic personnel reduction at TANESCO the manpower requrred for
~equipment maintenance has become insufficient.
® With the electrification and urbanization of more and more rural areas, the demand
- for electric power has been ever increasing. Nevertheless, there are insufficient tools
~“and materials for expansion and maintenance of the elecirical facilities.
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@ The DAMP that was installed to enhance the maintenance function for TANESCO’s
distribution facilities has been functlonmg poorly since the period of eoopetahon of
. JICA ended,
® Devices required to ploteet the fdethtles such as the C’Is and the cituit l)erkGIS for
"~ transformer/line, have not been installed. :
® Atthough defective facilities are rehablhtated with the aid of hpan and othet donor
_ nations, the rehabilitation is far from sufficient, .
~ ® The problem of voltage d10p common with the 33 kV, 11 kV, and low-voitage
- distribution networks. This is due to the use of’ exeeq‘uvely low voltages ‘and
. 'exeesswely thin conductors relative to the scale of users,
® Voltage problems arising from insuffi clent number of pole tzansfommcrs reiattve {o
. the number of users.
® Problems ascribable to the morai of people such as the stealage of pole tr’msformet
1nsu]atmg oil, the destructlon of dev1ees and the stealmg of eleetrlclty

o Many of the facllltles mstalled in the 19605 have become quperannuated As a matter-
01 fact, serious troubles which were apparéntly due to superannuation, such as transformer
failures and fallen distribution lines, occurred with several obsolescent facilities during the
period of the present study It 1nay be sald that those obsoleseent facilities are in a enticai k
condmon : -

3. 1 4 Status of Cooperation of Other Donors

‘ The status of cooperatton of other doner nations that we conﬁrmed dunng the p:esent
study is as followe ' : R : _ :

- (1) Kfw (Germany) -
' In Dar es Salaam and Mwanza 1espect1vely, an energy situation 1mpmwment
project, financed by a loan (No. 98 65 254) from Kfw, is under way. The puipose of each
_ project is to improve the cfficiency of power dtstnbutlon through rehabilitation of the
. exisling distribution facilities and construction of a new distribution network (11 kV/33
4% transmlsslon and distribution hnes and substattons) The contents of the pr()Ject in
Dar es Salaam are as follows: : .

(a) Temeke Reglon -
Construction of 2 new 'I'lndika S/S (33/ 1] kV 15 MVA) = :
0 Rehabihtatton of the Kurasrm SIS (renewal of the obqoiescent 33 kV 011 circuit -
breaker) . 4 L
® Rehabilitation of the FZ 1 8/S . ' ' ' o
® Renewal of the 33 kV d:strtbutmn line (7 km) between the Ilala b/S and the
Kurasini 8/ .
® Construction of a new 33 kV overhead transmlssmn lme (between the FZ IH S/S
. and the Chang’ombe S/S) ,
® Installatlon of toad-break switches to the 11 kv dlstrlbutlon lines

(b) Kmondom South Region = - '
. Construction of a new Magomeni S/8 (3 5/ 11 kv, 15 MVA)
- Renewal of the 33 kV Nordic feeder (between the Ubungo $/S and Klbaha) _
0 Renewal of the 11 kV feeders (Ul U2 U8) from the Ubungo S/8 and the 11 kV
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fecdm (D?) from the Ilah S/S, and installation of load-break switches to them
. chcw'll of the low-voltage dlstnbulmn networks in the Magomeni, Ffmd'llc and
Mwnzcsc areas : :

: (2) NORAD (Norway) : :
.~ NORAD has been extcndmg genemua cooperat:on to the electric powcr sector. For
“cxample, it cox1structed the Chang’ombe S/S and the Tandale S/S in Dar es Salaam. The
: -latest substation built by NORAID is Bahari Beach $/S  which has comparable scale
o (33/ 11 kv, 15 MVA) and was commissioned in July 2002. In the Kilimanjaro Region too,
- we nouced that constructlon of the YMC‘A S/8 fi nanccd by NORAD was undei way

_( ) SIDA (Sweden) e ' ' S -
7. With the aid of SIDA the Ubungo S8 is undergomg an extenswc rehabilitation
- project aimed to improve the reliability of powcr supply in the Dar es Salaam and
Zanzibar Reglons The contents of the project are as follows: -
. ® Renewal of some of the 220 kV switches : -
. ® - Renewal of most of the 132 kV switches and their. accessories, and renewal of the .
- control and-protective devices :
- @ Installation of a new 33/11 kV, 15 MVA transformcx and rehablhtatmn of the' '
~existing two 132/33/11 kV, 50 MVA transformers
® Renewal of all the 33 kV switches instatled outdoors :
- ® - Construction of a new building for 11 kV switches and auxiliary equlpment
®  Training of IANLSCO"; personnel and supply of workmg vehicles, spare parts
. dnd radio commumcatlon eqmpment ' :

3 2 Plans to Expand Power Transm:ssaon and
| Transformation Facmtues '

. Concernmg the dcvelopment of power generatmn and transm;ssnon facﬂmes
. TANESCO has a long-range master plan (up to the year 2025) which it formulated with the
*_cooperation of Actes International of Canada. In line with this master plan, the company has
prepared plans for. development of power sources. According to the master plan (Tanzania
. Power System Master Plan 2000 Update Report), there are two plans for expansion of the
Natlonal Grid—Plan A and Plan B—for different fites at which to start operation of the 330
- kV transmission line between Pensulo in Zambia and Mbeya in Tanzania. With respect to the
expansion plans up to the year 2005, Plan A and Plan B are the same, except that Plan A
includes two 220 KV transmission lings of the Kinyerezi. L ookmg at the 2006-2010 period,
‘when Tanzania will be able to receive electric power from Zambia, Plan B includes neither
the plan to develop a hydropower source in southern Tanzania nor the plan to construct 220
'kV transmission lines, both of which are included in Plan A. (Generation expansion plan was
revised by TANESCO in 2002 and glven in section 4.2(5) in detail)

PIan A (base case)

- - Schedule for development of large- -scale power sources :

2009 Ruhudji Hydropower Station (358 MW)
2015 Zambia grid connection line (200 MW)
2020 Rumakali Hydropower Station (222 MW)

Transmission line expansion plans
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2004 C,onslruc,tlon of new 132 kV tiansmnssmn lmc (15 km) betwet,n Klnyez BZI P0w01
Station and Ilala $/S
Construction of new 132 kV tnnsmlssmn line (13 hm) between Kmyere?i Power
Station and Ubungo 8/S -~

2005 Constxuctlon of two 220 kV uansmlssmn lmes (2 km) to Kmycxem Powel
Station :
Construction of second 220 kV transmlssmn line (669 km), Irmga - Mtem -
* Dodoma - Singida — Shinyaga

2010  Construction of second 220 kV transmission lmc (139 km), Shmyaga Mw"mza
Construction of second 220 kV transmission line (316 km), Smgida — Babati —
Arusha . o
Constructlon of thu‘d 220 kV transrmssmn line (359 km) Mtexa - Dodoma -
“ Singida -
~ Construction of th1rd 220 kV transmission Ime (I 30 km), Kidatu - Momgoro
Construction of thitd 220 kV transmission line (180 km), Morogoro - Ubungo . -
‘Construction of new 220 kV transmission line (100 kin), Ruhudji —~ Mufindi
Construction of new 220 kV transmission line (100 km), Mufindi — Kihansi
Construct;on of new 220 kV transmlsslon line (150 km), Ruhudjl = than51

‘‘‘‘‘‘

J Mafia lsland - )

VAT :  Indian
- o ' 'Ocean

m—— 220KV Line Existing
- Kdditon lo Year 2005
...... Additon 1o Yans 2040
——~——— |32V Line Existing ..
————— Ad:ﬂlun ta fear 205 \

n Hydro Power Slation

.............

Fig. 3.3 National Grid E.:-.;pansion Plan‘to 201Q (Plaﬁ A)
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- Plan B (Z'unbm gnd conncctlon is comp!ctcd carly)
- Schedule for development of large-scale power sources

- 2005
2012
2018

Zambia grid connection (200 MW) .
Ruhudji Hydropower Station (358 MW)
Rumakall HydIOI)OWCI Station (222 MW)

Transmlsswn ImL exp’mswn plans

" 2004 : Construction of new 132 kV transmte‘;lon line (15 km), Klnyel ezi P/S —Ilala SIS
Constlucuon of new 132 kV nansmlssu)n lme (13 km), Kmyerez,l P/S Ubungo
o 88 _
2005 C011<;truct10n of second 220 kV tmnsmlsswn lme (669 km) Irmga - Mtela -
.. Dodoma — Singida — Shinyaga -
2010 Construction of second 220 kV t1ansmls:;10n line (139 km), Shinyaga — Mwan?a

soTmms—— 132KV Une  Exasting

Construction of second 220 kV transmlssmn lmc (316 km) Singida — Baban -
Arusha :
Construction of thlrd 220 kV tr'msmlssmn line (359 km) Mtera - Dodoma -
Singida '

---------------

- ;
qqqq

gPamba tafand

Zanzbar Island

J Mahia Island

Indian
Ocean

Tl

—————— 2704V Lina Exlsting N
_____ . Add&ton?to Year 2005 LY
...... Addtonto Year 2910 ;

2 "
_____ Atdton to Yaur MS

o Hydto Power Station 7

' Mozambigue

Fig. 3.4 National Grid Expansion Plan to 2010 (Plan B)
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3.3 Orgamzatlon and Management of Electrtmty Sector

The ﬁrs:t pubhc electucaty industry in Ian;’amd was estabhshed by Geunany in 1908
When the tetritory was mandated to the United Kingdom in 1920, a Government Electricity
Depar tment was formed to take over and operate the public supplles left by the Germans. In
- 1931, the Governmem handed over to two private companies. They were The Tanganyika
- Electric Sapply Company Ltd. (TANESCO) and The Dar es Salaam and District Electric -
Supply Company Ltd. (DARESCO), After the mdcpendence from the United Kingdom, the
~ government aimed to nationalize the electric power mdustny Between 1964 and 1975, the
government purchased all the shares of the two companies. TANESCO and DARESCO
decided to merge into sihgle mgam?atlon and the name Tanzama Electric Supply leltcd
(TANLS(‘O) was adopted in 1968, .

~ Until 1992, TANESCO had mdhopohzed the genelanon nansmlsszon d:stnbutton and -

‘sale of clectricity. Since then, with the change of the government’s ~energy policy,
paltlmpatmn of private companies in the electricity sector has been gradually permitted. At
- present, two. independent power producefs. (IPPs) have a ‘business license. 'Ihey are -
*Independent Power Tanzania Ltd. (IPL) of Malaysia and Songas Ltd. . ‘
' - TANESCO ‘is under the conirol of the Ministry of Enelgy and Mm]ng Its top
management organ is the Board that consists of Chajrman appointed by the President and nine

Board Directors appmnted by the Minister of Energy and Mining. Practical affairs arc handled .

by the Senior Management Team that consists of 16 members. As a rule, Managing Director:’
head of the Senior Management Team; is appointed by the President and the other members of
the Teamn are appointed by the Board. TANESCO’s organization is shown in Fig. 3.5, - '
- TANESCO operates 22 regions mostly according to political administrative boundaries
- with the exception of Dar es ‘%almm, whzch is dmded 1nt0 Temeke, Ilala, Kmondom North, "~
“and Kmondom South :

3.4 Structural Reform and Leg:slat:on in the Electnc:ty
Sector

1 3.4.1 Structura_i Reform in Tanzania

In 1993, the Government of Tanzania initiated a public sector reform program with
emphasis on mnoducmg greater competltmn liquidating uneconomw units and divesting -
others. Prior to 1992, corporate activities in Tanzania were "governed by Companies
Ordinance of 1932 and the Public Corporation of 1969. In April 1992, the Public
Corporation Act of 1969 was repealed and replaced by the new Public Corporatlon Act
1992 to legalize private participation in public enterprises, or prowde for the Govemment
‘to divest the ownership of business enterprises. : :

In November 1993, the new Public Corporation. Acl was amended extenswely to -
define the institutional framework and procedures for divestiture. _The act created the
Parastatal Scetor Reform Commission (PSRC) as the organization respon31ble for the
public sector reform including privatization.

The primary objectives of public sector reform program are as follows.
® Improve the operational efﬁmency of public cnterprlses and their contrlbullon to the
national economy;
® Reduce the burden of public enterprises on the Govemment budget;
® Expand the roles of the private sector in economy, permitting the Govemment to
concentrate public resources on its role as provider of basic public services, including
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hca!th education, and socna] mhasuuctunc and
® Encourage wider p'11t101pat10n by the people in ihe ()Wl’lCIShlp and m’ma;jcmcnt of
. busmess . . .

: In pursuing these pumaly OI)JCCtIVGS thc PSRC aims {o:
- @ Transform the performance of most significant enterpuses in the publiC sector wuthm
. five years, through commercialization, restructuring and divestiture;
o Ensure 11qu1dat1011 of all non-v1ab!e Parastatal enterptises as soon as possible.

3 4 2 Structural Reforrn of Pubhc Enterpr:ses

Bascd on the above st:uctural xeforrn program ‘many pubhc entexprlses wete
privatized. As of September 2001, a fotal nuimber of puvau?'cd enterprises was 124, Many
of those puva‘_tlzed corporations have improved in earning powet and are contribuling
much to the couniry as they pay more taxes (corporation tax and VAT), crcate more job
~ opportunities, and so on. Most of the privatized public corporations are those of
commercial nature such as hotels (New Africa Hotel, Bahari Beach Hotel, etc.) and
‘manufacturing companies. - Recently, however, public enterprises with highly public
nature are also being privatized. Concelnmg the telecommunication sector (Tanzania
"lelecommumcatlon Company Limited: TTCL), 35% of its stock was sold to Detecom of -
‘Germany and MST of the Netherlands. In the financial scetor, the ABSA Bank Group of .~

SouthAfrica purchased 70% of the stock of The National Bank of Commelce in 1997.
- Privatization of utility and infrastructure sectors shown below is planed or underway.
® Dar ¢s Salaam Water and Sewage Authority (DAWASA) - :
® Tunzania Har bor Authority (THA excluding container terminals whxch was dfready '
- leased) S _
® Tanzania Telecommunw'mon Company lelted (I‘TCL, dlsposal of the remaining
portion of the stock owned by the government)
' ® Tanzania Railway Corporation (TRC)
- @ Air Tanzania Corporation (AT’ ¢y
K Fanzama Electrlc Supply Company Lmnted(TANhSCO)

3 4 3 Restructurmg of TANESCO

e It has becn decided that TANESCO shall be reslructured to increase the efﬁcwncy
_Various investigations and discussions on the 1estructuung have been made, and study trips
in Argentina, Jamaica, Bolivia, etc. in which the electricity sector has been privatized were
also conducted. The plan for the restructuring of TANESCO basically consists of “Vertical
Separation,” whereby the functions of TANESCO which virtually 1non0p0h7cs power
. generation, transmission, and distribution shall be served by different companies, and
~. “Horizontal Unbund[mg, whereby ‘the power generation and distribution departments
shall be divided into two or more companies. To formulate an actual structural reform plan,
foreign consultants are employed under the financial aid of the World Bank. The tasks of
the consultants arc “studying unbundling method of TANESCO (Restructurmg)” and
“studying the sale and purchase of electricity among the companies after unbundling

(Tradmg Arrangement).” For each task, a different consuitant is employed.

The consulting work for Trading Arrangément was entrusted to a consortium of
Mercados § Energiticos S.A. of Argentina, econ ONE of the United States, SYNTAX
Ingenieros Consultores of Chile, and Economic Consultants Associations of the United
~ Kingdom, and the consortium submitted the a report to the Tanzanian government in
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_ January 2002 As the consultant for Restructurlng, the govcrnment selected in Novembex
2001 a consortium of Stone & Webster Consultant Inc. of the United States (affiliated
company of Stone & Webster Inc., a major engineering firm) and Coro Securities, a local
establishment. According to ”IANLS(,O Stone & Webster Consultant Inc. was selected
because the govemment highly rated “its acluevements in-the Umted States (i.e., the
“company’s expetience in 1s<;cssmcnt of ex1st1ng power’ stations, transmlsslon lines; and
other assets in the division and prwatuatlon of public electric power companies), The
* consultant is supposed {o come up with a‘report on Restructuring in 18 months, after wh:ch_
~ the report is-to be reviewed and approved first by the World B'lnk and then by the
Tanzaman government.
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lhe govemment of l'mz'tnn has 1ev1ewed 1ecommendat10ns by consultants and
made partial modifications on the recommendations, As of the end of July 2002, basic
recognition of the government on restructuring of TANESCO is as follows:
® The function of TANESCO shall be dmded into power genelatlon tlansmlsston and
~ distribution sectors. '
® Power generation scctor shall be d1v1ded mto 3 compames thh followmg power
stations. :
= Kidatu + Mitera (Both hydro power statxons are looated on same stteam) _
© Kihansi + P'\ngam Fall + Nymba Ya Mung + IIale (Hydro power St'lllOIlS other
: than Kihansi are located on same stream).
_ - Ubungo Gas Turbine and other thermal power statlons .
. ® Transmission sector shall be operated by a seml-govermnental orgamzatlon

- ® Distribution scctor shall be operated by 2 companies (one ¢overs northern area and -

the other.covers southern arca). The idea of TANESCO.in which distribution sector
shall be. operated by 3 compames was not approved by PSRC

Tt s echeduled that Mercados and Stone & Webster have a ser1es of meetmgs on
'September 2002, and the government of Tanzania makes further mvesngatton based on the
- result of discussions by the above 2 consultants. As for a scheme of private partletpatlon
- into TANESCO, a concession (lease) system shall be apphed to each unbundled companies,
because TANESCO has hiige amount- of assets and it is difficult to obtain consent of the
*_nation for a disposal of TANESCO to- private companies. A regulatory agency, EWURA
o (Energy and Water Utility Regulatory Authority)- will be established under the a551stance of
-~ World Bank and it will 1ndependently momtor thc opetatton by concessmnane :

It has been dectded to entrust the management of TANESCO to Netgroup Solutions
(Pty} Ltd. of South Africa until completion of the restructuring that is being implemented

~ under the lcadership of the World Bank. All expenses for the manageraent support .

‘consultant ate to be borne equally by SIDA of Sweden and the Tanzanian government.
- According to PSRC, the circumstances that led to the eho1ce of Netgroup Solutions as the
. management consultant were as follows :

_— (1) The bmrd membels of I‘ANESCO entrusted management analy31s of TANESCO' ;.
~ tolocal accountmg ﬁrm “Delo1tte &I ouche” at the beg,mnmg in 2000 o

(ii) Deloitte & Fouche pomted out the weakness on management of I‘ANESCO m
~_the report submitted in June 2000. Following this, MEM decided to hire the

‘consultant who supported TANESCO’s management untll the completmn of

restructurmg of TANFSCO .

(iii) Seleetton of Consult'mt was entrusted to' PSRC. Although 1 ﬁrms are saad to
show the interest fo the business, however, 10 firms mentloned below are 1dent1ﬁed
(Name of 1 firm remams unelear)

1.Arnctt Consulting, USA .

2.Birka energy, Sweden

3.ESB lntermttonal Ireland . '
4.Eskom Enterpnses (Pty) Ltd South Afnca
5.IberAfrica, Spain

6.Eltel Networks International, Finland
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-7 Netgroup Solutrons (Pty) Ltd., South Afrrca
8 NRECA International, USA

_ 9.Revenue ].oss Management, South Africa
10. V'tttenfall Sweden o

- (vr) PbRC formed the evaluatron team consist of per sonnel from Prcsrdcnt 8 ofﬁee

_ MEM FOR and selected 6 candidate firms, -
' '1.ESB International, Ireland

. 2.Eskom l*nterprlses (Pty) Ltd., South Afuca

..~ 3.1berAfrica, Spain . -
o4 Netgroup Solutions (Pty) Ltd South Afrlca

-~ . SNRECA lnternat:oml USA : .

: 6 Vattenfall clweden :

(V) PSRC 1nv1ted 6 firms above to brdder s meetmg Pre b[d conference was held
November 2001 and 4 firms below attended it in consequence -

. 1.ESB International, Ireland ~ .~ . .

2.Eskom Enterprises (Pty) Ltd,, South Afrrca :

- 3.Netgroup Solutions (Pty) Ltd South Afrlca

-4, Vattenfall Sweden :

_ 7_(V1) RepreSentatrve of MFM MOI Presrdent s otﬁce TANFS(‘O WB, SDA

. (Sponsor of management consult‘mt) attended -pre-bid conference held in PSRC
office. It was confirmed. that the due date of proposal subm:ssron was Nov. 30 in

2001 and proposal is b’rsed on two envelope proposal

- (vu) 3 ﬁrms below submltted proposals before due date Iber Afrrcd Vattenfall and
- NRECA expressed the declination by letter. :
1.ESB International, Ireland - -
2 Eskom Enterprises (Pty) Lid., South Afuca :
3 Netgroup Solut1ons (Pty) Lid., South Africa

(VHI) Techmcal evaluatron team evaluated 3 techmcal proposals from Nov.30 to
 Dee.3in 2001, Finally the evaluation team suggested to drsquallfy the proposnis of
o E“EB and ESCOM : .

(rx) Jomt team consists of MEM board members of TANESCO and PSCR decided
to d1squal1fy the proposals from ESCOM and ESB and open the commercial
proposal of Netgroup Solutions on Dec 7in 2001 '

(x) The _|Olllt team opened the commereral proposal of Netgroup Solutions on Dec.
11 in 2001 and determined to contract with Netgroup Solutions under and subject to
governmental agreement The Negottatmg ‘Team consists of top rankmg execufives
' of MEM, PSRC and TANESCO was formed at the conference

(xr) The negotratron was held from Dec. 18 to 20 in 2001 between the Negotiating
" Team and Netgroup Solutions. After that, PSRC requested MEM the governmental
agreement on Dec. 21
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- Since May 2002, Four persons from Netgroup Selutrens are resrdmg and managmg
TANESCO, and other specialists will be dispatched in case of need. Tlties and roles of four
persons from Netgroup Solutions are as tollowe : C-
® Managing Detector :
@ Deputy Managing Director (Distr 1but10n and Customcr Senvrcee)
. @ . Deputy Managing Director (Generation Transmrssxon and Engmeermg)
@ Deputy M'magmg Dlrector (I‘mance)

_ T he status of Netgzoup Solutrons in Tanzama isa Contractor hned to incredse. the
value of TANESCO, and the responsible organization for management and operation of
TANESCO is the Ministry of Energy and Mines. - The major works of Netgroup Solutions
- are shown below. As a part of major works, Netgroup Solutions are conducting works such -
~as an mlprovement of computer systems- (both hardware and sof’tware) development of :
customer database and reinvestigation of tariff system o
® Coliection of account receivables
) Improvement of energy losses - : ~
o Qulck start of power supply to eustemers who are waltmg of connectlon

. The most 1mp0rtant ‘work  of Netgreup Selutlons is the collectron of ‘account -

receivables. Under new management, TANESCO- is taking: streng measures including -

dlseonncctzon to " individuals and prwate customers, if necessary, The. government of
- Tanzania gave TANESCO permission. to disconnect electricity supply to governmentdl
. institutions 1nclud1ng army .camps and police stations, if necessary, because many private
customers have opinion that unpaid bill of the governmental institutions should be settled
Afirst. The ministry of Finance is making effort to allocate budgets required for settle unpaxd
bill of governmental institutions. The ‘government of Zanzibar has agreed to pay full
amount of clcetricity charge from October 2002, However preblems of unpard eleetrrc1ty =
charges for pas{ years leave unsettled '

. In Tanzama_, the restructuring of public corporations was started in the sector that
allowed the planned restructuring to be carried out most easily, In the future, the
government plans to restructure the infrastrueture sector that has much to do with the
country’s economy and national life. Apparently the electric power sector is the one that
will be restructured last. This is positive proof that the Tanzanian government is fully

aware of the difficulty mvolved in restructuring TANESCO The major dlfﬁeultles are

- described below.

(1) Revnsson of eiectncﬂy tarlff : L

In recent years many countries have managed to reduce therr power tarrff threugh
restructuring of the electric power industry, improvement of the efficiency of -
management, introduction of the principle of competition, etc. On the other hand, there
are not a few countries in which the power tariff has gone up as a result of abohtlon of
the subsidies to the electric power industry, entry of profit-seeking private companies into
the industry, etc. In Tanzania, since the power tariff had been set at levels lower than the
cost levels, there was the need to review the power tariff even if the 1mprovement in
management efficiency by the restructuring was taken into account.

In April 2002, the government announced a revision of power tariff, meludmg a
sharp increase in hr:ff for household use. In the face of a strong objection of the nation,
the government withdrew the revision. Then, in May, it announced another revision of
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p{)wez taraff As far as we know, the latest revision has not ¢aused muah tmublc to datc

However, in view of the sharp increases in- power farill for household use and Zanzibat,

there is the fear that the revision should mect with a strong objcction, as did the previous -

revision. II'it becomies necessary to further raise in the future, the government might find

- it hard to obtain approval of the people. In addition, it will become necessary for the

_ government to thoroughly review the current power tar iff sot by categorymfm houschold
use, for mduetmk use, for Zanzibar, etc.

- (2) Re mvestlgatlon by Consultant.

Although the restructuring of TANESCO can be made in various ways it is not
easy to arrive -at a consensus among the persons concerned while giving the utmost
consideration to the welfare of the nation. Besides, there is a problem unique to Tanzania,
that is, the great dlfﬁculty involved in adjustlng opinions of the Zanzibar government and
the Federal Government, - Thercfore, it is unlikely that both the World Bank and the ..
- Tanzanian government w111 nncondxtlonally aglee to any of the comultant’ .
lecommendations :

(3 ) Huge amount of account recelvable : ' :

As of the end of 2000, the total amount of account 1ecewab]e of TANESCO was .
: _204 billion Tsh (about $230 million), far greater than the 2000 sales of 130.8 billion Tsh
. (about $150 million). The government and public corporations account for about 35% of
that amount and private companies account for the remaining 65%. In restructuring and
‘unbundling TANESCO, handling the huge amount of account reccivable (bad debts)
properly, as well as evaluating the assets accurdtely, is an extremely important, and
difficult, task. Tt should be noted that even after restmctuung, it is not always easy to
collect clectricity charges from users (private companies and individuals) and 1llegal acts, -
. suchas stealmg electrlmty and tampermg WJth the meter, will not end.

(4) Hydropower maln thermal power subord;nate
_ * In Tanzania; electricity is generated mainly by hy(hopower with thermal power
"used to make up for shortage of hydropower Therefore, in a dry year, the cost of
clectricity generation rises ‘markedly, causing the profitability to decline sharply,
Comparmg with thermal power based business, unbundling of the electuclty business
highly dependmg on hydropowcr is difficult.

_ (5) Huge amounts of debts '

In Tanzania, electricity tariff is not propcrly ]mked to the costs. Therefore,
TANESCO cannot secure sufficient revenue to cover the investment cost required to
meet the ever—growmg demand of electricity. Nor can it repay loans introduced for
~investment in plant and equipment, Besides, the exchange risk involved in repaying iong-
term loans from foreign countries has become a major problem. As of the end of 2000,
the total amount of TANESCO’s deferred long-term loans was 68 billion Tsh (about $76
~million). Tn addition, TANESCO bas long-term loans amounting to 320 billion Tsh

(about 360 miilion). In Jestructurmg and unbundling TANESCQ, it is necessary to settle
all those loans by some method or other. Reportedly, the Tanzanian government has no
intention of putting ina 1arge sum of money to TANESCO. '

(6) Delay in “electrification of rural areas
After restructurmg (unbundimg) of TANESCO, the . Government must secure the
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~ fund rcquued for rutal elcctrmcauon IIowevel for the Tdnzaman government that has
the problem of insufficient revenue, it must be difficult to allocate cnough amount of
budget for this purpose. An cstablishment of a syslem, whlch unbundled companies
-contubutc lural electnﬁcatlon is also d1fﬁcult :

'(7)EPTL IR L
- TANESCO has_concluded the Powe1 Pmohase Agreement (PPA) with IPTI of

Malaysia, and- purchasmg electricity for peak shaving at the price of US ¢ 13/kWh. |

~ Since the purchase price is very hlgh it is very dlfﬁoult to ﬁnd a company ‘that takes over
PPA on same terms :

(8) Others

Inoldentolly, in the wakc of the recent blackout in Callforma the Umtcd Statcs.

' and many other countries are becoming more cautious ‘about the restructuring of electric

- power business. In 1anzan1a too, there are peop}e who are agamst the restructuxmg of
-TANESCO : -

3 5 Tarlff System . |

3 5. 1 Overvaew

lhe current tariff system of Ianzama was determmed followmg the 1993 tauff study', '
. by London E conomics Ltd. of the UK. (updated in 1996) ‘The tariff system mtroduced in
1993 differs from the former one that had been applied since 1986 in the foliowmg points:
The tariff category is simplified as shown in Table 3.1. R
The average tariff rate has been based on the Long Run Margmal Cost (LRMC)
The tariff rate for Iow—mcome users (small users) has been set low.
The tariff rate for large users has been set high. '
The tariff rate for Zanzibar bulk supply ha_s been set low. '

Table 3.1 Classification of the E[ectricit'y 'Chafges . o
© 1986 Study g 1993 Study .

Tariff-1: Residential - _ : Tariff-1: Residential, Light Commercial
Tariff-2: Light Commercial L Tarift-2: Low Voltage Supply .

Tariff-3: Light Industry - = .| Tariff-3: High Voltage

Tariff-4: Low Voltage Supply - | Tariff-4: Public Lighting B

Tariff-4A: Agnoultural Consumers Tariff-5: Zanzibar Supply -

Tariff-5: High Voltage Supply
Tariff-5A:  High . Voltage Supply -

Tariff-6: Public nghtmg
Tariff-7: Water Supply Accounts

Tariff-8: Zanzibar Supply

Source: Deloitte and Touche
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Iho culrent tariff <;y310m is shown in T’xblc 3 2.

' hble 3.2 Cuncnt Flcctuclty l"lllff System (VAF excluded)

Chss Demand/Month(kWh) Tariff (/kWh) | Plus Sexvice Charge (/mth)
_ Pxom . To Tshs US¢ | Tshs - L US¢
TanfT 1 : D : . '
Residential/ . 0 100 - 24,00 2.7 200 22.5
Light Comm./ - | --101 ~ - 500 38975 43 750 T 84.5
| Light Indus_trial S501 0 72,500 | 8850 . - 99 12,000 224.5
1> 2,500 - 165 50 - 18.6 2,000 224.5
Tanifd : 3 N
Low Voltage 70 35 19 14, 000 _ . 4494
oo vy plus = .
_ R 7,660 .- 860.7 . pm kVA Bxllmg De;mnd
Tarift-3- - = _ e . -
High Voltage - 67 50 . 7.6 4,000 _ 449.4
'(11 kV ormo;e) oaoplus o L L
_ 5, 950 668.5 - | per kVA Billing Demand -
Tar1ff-4 : _ ' o )
Public nghting - 27.80 - 3.1
Tariff-5- o S
Zanzibar Bulk 215 . .24 14,000 _ 4494
Supply ' Coooplus o e -
3,350 376.4 | per kVA Billing Demand
- Source TANFBCO S :

'I he new tarlff system 1ntroduccd in May 2002 is as shown in Table 3.3.

Tabie 3. 3 Currcnt elcch 1clty tarlff system (VAT excluded)

Plus Service Charge (/mt.h)

Source: TANESCO
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Class : Demand/Month Tarlff (/kWh)
" (kWh) - Tshs - Tshs
- Frém “To o

Tarift-1 R 0 - ' - 25.90 200.00
Residential/Small 100 - S 90.00 +1,500.00
Commercial - Over 100 '

and Industrial/ Public RN

Lighting/Billboard
(230V - Single Phase
400V - Three Phase) o :
Tariff-2 . : 58,50 6,000
Low Voltage plus o '

(400 V) 6,220.00 per kVA Billing Demand
Tariff-3 55.50 6,000
High Voltage plus o
(11 kV or more) 6,050 per kVA Billing Demand
Tariff-4 54.15 10,507.00
Zanzibar Bulk plus S

Supply - 10,507.00 | per kVA Billing Demand
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3.52 Tarlff Increase

- TANESCO has been mcrcascd the tarn‘f ratc, to 'tccommodflte the nwwase in cost
The increase in average tariff is shown in Table 3.4 and Fig. 3.6, ‘The revision to make the
average tariff © ¢/kWh was made several times, The reason for this is that the study =
condu'.,tcd by L. ondon Economics Ltd. cst1mated the LRMC at 9 ¢/kWh

| Table 3. 4 Lhangc of Llectrxcxty 'I’mff System (VAT excluded)

Date of Average Increase .- Reasons for Increase
Inc:case o Tariff - {TSeh.| % | - - SRR :
(TSch /kWh) S - : ' ' s
-.Aprll 1998' - 67.73 3.23 5 Increase total revenue to 9 US cents/kWh ‘
- Nov 1997 - 6450 0 | 2.15 | ©.3° | To accommodate increasc in cost . .
~ May 1997 6235 [ 3.81 | - 7 |Increase total revenie to 9 US cents/kWi | _
Nov 1995 | = 5854 | 11.07 | 23 |Increase total revenue to 9 US cents/kWh |
Jung 1995 | - 4747 - | 232 | 5 - |Increase total revenue to 9 US cents/kWh
Joly 1993. 1 © 4515 [ 2023 81 | Cater for increasc in gencrdtlon and
f R © | linvestment cost
Mar 1993 2492 | 5.67 29 - | Reasons not ,avaﬂab_le ~
Jan 1993 C 1925 1.14 6 | Reasons not available . -

Sou;ce Deioltte and Touche :

* The main pomts of ihe May 2002 revision are as foI[ows (’I’he average umt pr1ces'
and the rates of increase are unknown,) '
® Formerly, Tariff-1 consisted of four steps - 0 to ]00 101 to 500, 501 to 2 500 and'
*over 2,500 (kWh/month). Now, it consists of two steps'- 0 to 100 and over 101

(kWh/month). In addition, as a result of a review of the gap between small useis and
large users, the tariff for 101 ~ 500 kWh/month that is applied to the majority of -~
“general homes has been raised to more than twofoid whele'xs the tariff for 2, 50() k
kWh/month or more has been lowered. -~ : :

& Tariff-2 and Tariff-3 have been slightly iowercd :

® “Public lighting” which was formeriy an mdependent class has been mcluded m
Tariff-1 (for general use), .

& The tfmff for Zanzibar has been raised to more than twofold

3.53 Weakness in the Tarlff

It has been pomted out that there are numbers of weakness in the current tar;ff They :
include: : : '

{1) The current average tariff rate is too low to cover :nput costs

"TANESCO adopted the policy to set average tariff based on the LRMC, and
TANESCO can increase tariffs by 5% twice a year, With the agreement Mlmstry of '
Energy and Mining and the Ministry of Finance, these increases can be by 10% twice in a
year. Practically, however, despite the marked increase in costs, including the fuel cost,
the tatiff has not been revised at all since April 1998. In terms of the U.S. dollar, the
average tariff rate declined to about 8.4 ¢/kWh in 2000 and about 7.6 ¢/kWh in 2001.
The implication is that the tariff rates have really been lowered. The comparison between
cost and average tariff rate is shown in Fig. 3.7. Apparently the May 2002 revision of
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' power lﬂllff lns olnnmatcd ot narrowed down the dlffolcncos botwccn cost and selling

- price.

(2) Uniform national tariff , .
' TANESCO applies. the uniform tariff thnoug,hout the counhy, in sp1to of the fact
~ that-cost of powe1 supply in rural areas where users are sparse and areas isolated from the
-~ national grid is higher than elsewhere. Although we cannot make a sweeping statement

. as to whether TANESCO’s practice is right or wrong because the question of policy may

be involved, it is an undeniable fact that the uniform tar iff syqtom affeols adversely the
- financial sn‘.uqtlon of TANESCO :

(3) Problem related to VAT

The value added tax (VAT) that was introduced in June 1997 requlres each userto

_ pay the bill plus 20% VAT. Although TANESCO is simply entrusted with collecting
© VAT, it is obligated o pay to the Tanzania Revenue Authorlty (TRA) the VAT on all the

* 7 bills at the point of raising invoice even though it remains unpaid fo: long, since the
' amount of VAT payable to TRA i is oalculated based on the bills. -

- (4) Cross SUbSldy o : '
~_ The Tanzanian government doos ot grant any submdnes to IANESCO On the=
other hand, based on the rccogmhon that eleciricity is one of the basic infrastructure, the
tariff rates for small users, who atc apparently not so well-off as farge users, have been

. _set low, whereas they have been set high for large users. In other words, the burden of

- small users is partly shifted to large users. This concept (cross subsidy) is adopted in
many countnes and JuStlfiﬁblS as a basic policy. Since the question of policy is involved, -
_ we cannot say whether it is right or wrong. In this connection, the following problems

~ have been pomted out, However, the problem of cross subsidy is bemg solved by the

latest revision of power tariff,
® . To Tariff-1 wvsers (residential, light oommermal l;ght mduslnal) the lowest rate of
‘Tsh 24.00/kWh (US¢ 2.7/kWh) is applied for the first 100 kWh/month of
- consumption charge. There are very few developing oountnes in which the high
~ limit of power consumption to which the lowest rate is appllcd is as high as 100
- kWh/month. In many countries, the high limit is 30 to 50 k Wh/month.
® There are no welfare arguments for applying the lowest tariff rate to light
commercial and light industrial users (T ariff-1), even though they are supposed to
be small users.
® The tariff rates for Zanzibar (Tsh 21. SOIl(Wh or US ¢ 2. 4/kWh) and public llghtmg
 (Tsh 27.8/&Wh, or US ¢ 3.1/kWh) are low relative to the cost. The differences
between tariff rate and cost are transferred to the tariff rate of residential, light
conunercial, and light industrial vsers consuming 2,500 kWh/month or mote (Tsh.
165.50/kWh, or US ¢ 18.6/kWh) and other large scale users. Users who pay high
. tariff rates feel great dissatisfaction,
® Some large users say that sclf- -generation is less expenswe
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| 3.5.4 Comparmon W|th Other Countrles in Africa _

_ The tariff rates applled in thc countries in South(,ast Africa are compared in Tig. 3.8.
From the table, the chmacteustlcs of Tanzanian powcr tarift before the May 2002 revision
. can be summarized as follows. From the facts given below, it may be said that the latest
- revision of powct tariff (increased for household use and decreased for commereial qnd
_industrial uses) is reasonable in a certain measure. i '
' _0 The rates for mdusmal users are the highest in the region.
® The rates fOl commerolal users are thc fourth hlghest next to Z lmbabwo Z ambla and
 Kenya, - :
¢ The rates for domesho users are comparatively Iow S '
® In view of lhe average of the abovo thlee itemns, it can be said that the tfmff r’xtes of
F anzama are hlgh -

012

B Domcgic 450kWh
[_| 'Comnm"ciai S0kW
- |0 Industrial 2500k VA

U.S 3/kWh o

"t

Kenyn Tanzan'n Uganda - Malawi S Africa Namibia . S\.wnland ?!mbabm. Zambia

' Fig 38E lcctricity Chargc in Southeast Afnca '

| .3 5. 5 Opmlons of Users

By using a local consuk‘ung firm, Deloitte & Touche, a questionnaire survey on
opinions of users in Dar es Salaam was conduicted. Questiohnaires were dellvered to the
following users selected at random from the telephone dircctory.

® Commercial/industrial Users: 150 {50 each in Temeke Ilala, and Kinondoni reglong)
° Domestlc Users: 150 (same as shown above) '

L The number of rephes ﬁom comn1crc1al/1ndustr1al users was 13 (26%) for Temeke
30 (60%) for Ilala, and 46 (92%) for Kinondoni. The number of replies from domestic
“users was 20 (40%) for Temeke, 25 (50%) for llala, and 29 (58%) for Kmondom Thc
-survey results are summarized below.

. Users are dissatisfied with the quality of olectrlclty and the service of TANESCO
- rather than the tariff rates. Nevertheless, many of the respondents said that they
- would not accept any increase in tariff rates even if the quahty of electricity and the

- service of TANESCO are 1mproved _ :

. ® Those who answered that they would accept tariff rates higher than the current ones
account for only 25% of all the respondents and 82% of them were not wxllmg to -
pay more than a 5 percent increase of the current rates. :

K Only 17 percent of the Industrial users were willing to pay more comp'ired to the 30
percent of the Domestic users were willing to pay higher electricity tariffs.

~ ® To the question, “Should the current power rates be lowered?”, 89% of the
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:cs,pondents amweied “Yes, as expected : :
0 Concerning the rate of reduction, 53% of the respondent domestle users and 68% of

the respondent commeteial/industrial users said that it should be 10% or more.
#® Concerning the comparison between the prepald card-ype mieter (LUKU) and the -
conventional meter, majorlty of respondent prefers LUKU meter. The preference of
LUKU meter among domestic users was 80%, comp"ued o 1ndu<;tr1al/commc1eml -

: usexs where 70% ptefened the LUKU meter.

Although the number of respendents was not very large it was eonfnmed that the
commetcml/mdusmal users (large users) are more dissalisfied with the current tariff .

* ‘system than arc the domestic users (small users). The above results agree well with the
results of comparlson between the lanzaman tariff and those of other countries. S
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CHAPTER 4 POWER SUPPLY AND DEMAND

CHAPTER 4 POWER SUPPLY AND
DEMAND

4 1 Current iner Suppiy and Demand Sltuatson

In 1998 TANESLO 'S Gud System reglsteled a maximum power dcmand of 367.5 MW,
: powez sales of 1,822 GWh, and total losses of 12.9%, In the past 11 years, annual powet sales
grew at a respectable 7. 6% on average, Hydropower is"the main source of electricity
' generatlon with thermal power being a supplementary one. In 2000, 89% of the electricity
was generated by hydropower plants. There are two main water systems for hydropower
generation. One is the Rufiji river system in the southwestern part of Tanzania. A total
- capacity of 464 MW has already been deVeloj)ed there. The Lower Kihansi-hydropower plant
(180 MW) that was put into operatlon in 2000 has significantly reduced the need for load
~ shedding during the dry season, This river system has a huge amount of potentlal hydiopowcn )
- and will become a large source of electric power in the future. The other is the Pangani river
.- system in’ the northeastem part of the country. Tt includes hydropower plant, the total capacity
of which is 97 MW. Since TANESCO depends much on hydlopower for eiectncﬂy generation, -
its supply capfxblhty has been directly influenced by the volumé of river water in the past. '
. - The thermal power mainly:comes from the Ubungo thermal power plant in a suburb of '
* Dar es Salaam. Equlpped with gas turbmes and diesel-engine generators, this thermal power
" plant has an installed capacity of about’ 120 MW. Siiice it uses imported jet fuel which is
expensive, it spends valuable torelgn currency during a drought. Two years ago, the country’s
~ first IPP 100 MW diesel power plant (owned by Independent Power Tanzania Limited} was
completed at -Tegeta. But the commissioning was delayed up to Janwary 2002 duc fto
~arbitration regarding Power Purchase Agreement. Accmdmg to a Canadian consultant, Songo
Songo Island in the Indian Ocean where a natural gas development project is being planned
has a total reserve of 1 trillion cubic feet of natural gas: If a low-cost domestic fuel like
natural gas becomes available [‘ANF SCO’s f'manmal condltlon will i 1mpr0ve appreciably. '

Table 4 1 Existmg Power Source in Grid System in Feb 2001

Installed Effective
: Narme - Capacity Capacity
' RN g o (MW) . (MW)
Hydro Rufiji River Basin Kidatu . 204 204
L B Lower Kihansi 180 180
. Gk - { Mtera ' : o0 800 (¢
Pangani River Basin | Pangani Falls 68 66
SRR Hale ‘ 21 © 17
Nyumba ya Mungu 8 8
.~ | Hydro Total - - ' R . 561 555
Thermal | Gas Turbines = | Ubungo 120 - 125
: Diesel - " Ubunge -+ 265 - 10
Other Remote Diesels ' ST T 555 25.3
Thermal Total R , 202 147.8

Total Grid System o o 763 . ~702.8
Source , TANE SCQ : . :
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The existing powel plant of IANFSCO are shewn in Table 4.1, 1t should be noted that
*the electric power consumption by people scattered in remote areas and not. covered by
- TANESCO’s Grid System accounts for only 3.1% of the country’s total “clectric power
consumption (in 1998). Dar es ‘Salaam, Arusha, and Moshi that are included in the scope of
the present study belong to the Grid System, and the data and electric powet facilities shown
in this report coneesn the Gr 1d System tinlcss etherwme noted o

"4 2 Macroseoplc Demand Forecast

.- The Team made a macroscoplc fmecast of pOwer ¢ demand up unttl the year 2010 f01 ( 1) |
Gud System (2) Ddr es Salaam 3) Arusha, and 4 Mosln B

4 2.1 Grld System Power Supply and Demand

| First, the Team made a long—range forecast of eleetrw power demand for the Gnd
'Systcm Then, the Team studied whether or not, TANESCO’s Grid System supply plan was

' in balance with the forécast demand, Since the three cities of Dar es Salaam, Arusha, and
Moshi are included in the Grid System and connected with- latge~capamty trunk lines (220 -
kV and 132 kV) the Team does not cons1der it necessary to study them separately '

(1) Correlatlon wath GDP S -

_ Generally speaking, there is a strong correlauon between GDP (gross domcst1c'
~ product) and power demand. Table 4.2 and Fig, 4.1 -show changes in GDPand power
~ sales in Tanzania for the 18-year period from 1980 to 1998 It can be seen that there isa -
: marked correlation bctween them o . : o

Table 4. 2 GDP in Tanzania and bnergy Sales in TANI“ SCO TR
Year © . GDP (B1lhon TSh) ' Enelgy Sales (GWh)

1980 : 856.7 , _ 5791 ¢
1981 - ' . 8448 o 600.4
1982 B48.4 S 604.8
1983 . 8249 . o7 58719
1984 ' 852.4 ' C 6034
1985 9361 . _ - 700.6
1986 : ' 10013 . 8223
1987 . 1,072.5 . 868.6
1988 - - 1,119.0 o 1,005.8
1989 - L 0 1,109.6
1990 1,219.2 S 12544
1991 1,253.1 01,3758
1992 12759 L 1,373.9
1993 S 71,2810 . 13713
1994 1,2989 - 1,397.8
1995 1,345.2 _ 1,539.4
1996 1,401.7 S NIV
1997 B 1,448.2 - 1,735.8
1998 - 1,505.8 1,8224
Source : GDP : Bureau of Statistic, Encrgy S'alcs‘ TANE $CO
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. Figd.l Relatlon between GDP and Lnergy Sales '

_  With an’ cye on the correlatlon betwccn GDP and power demand the Team vcrlﬁed
similarities between them using a linear regression equation, The Leiauonshlp between
 GDP of Tan7an1a and power demand for TANESC O ¢ Grid System in the seven~ye'u

~ period from 1992 to 1998 becomes as follows.

: Y =198x-1,158 : '

' where Y denoles power demand (GWh) and x denoteu GDP (bilhons of TSh)

In the edrly 19803 "lanzama 8 GDP showed a negatlve growth rate twice. Smce
' 1983 however, GDP has contl_nued to grow, with the average annual growth rate for the
18 year's being 3.2%. It was in 1985 that GDP showed the highest growth rate—9.8%. In
 the recent four years, from 1995 to 1998, the GDP growth has been very stable, with the -
 growth rate 1ang1ng from 3.3% to 4.2%. In the near future, the only definite factor that -
should " increase GDP significantly is industiialization of Tanzania, especially the
development of mines around Lake Victoria that is considered promising.
-~ Looking at the breakdown of GDP by sector (agriculture, industry, ser\nce) the
*proportions remained almost the same for the 1980-1998 period as shown in Table 4.3.

- Generally speaking, the service sector tends to increase in proportion with the lapse of

. time! In this context, it may be said that the Tanzanian economy has continued to grow
. with the same industrial structure. Therefore, it is'safe fo say that in Tanzania the growth
 rate of electric power demand is proportional {o the total growth rate of GDP

Table 4.3 Ratm of the Sectors in GDP (%)

Year Agricultme Service Industry Total
1980 45 18 37 100
1990 48 17 35 100
1998 | 49 17 34 100

Source : Burcau of Statistic

(2) Current power demand
The actual power sales of TANESCO’s Grld System from 1980 to 1998 were as
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_shown in Table 4.2 and Fig. 4.1. In 1992 o 1997, the levels of water in the main dams
_dropped due to droughts and the hydropower plant decreased in output, calling for an
unpjeccclentcd nationwide load shedding to tide over the difficulty. Neverthclese, the

- power sales in 1996 were large. The reason was that gas turbines which require costly -

~ fuel were operated to make up for the shmtage of power supply. As a résult, the 10-ycar
- period from 1988 to 1998 showed an average annual growth rate of 6.1%. Considering

that the three years from 1992 to 1994 showed minimal growth, it may be said that the -
average annual growth rate of 6.1% was appremably high. In 1997, El Nino brought large

amounts of rain, filling the Rufiji and Pangani river systems with water, However, the
fluctuations of electricity generatxon caused chiefly by weather are not so marked, though -
a certain trend can be seen from Tig. 4.2, The demand forecast was made by correcting

- the decreases in power sales 'md maxmmm dcmand due to abnormally dry weather in the
past.

“As the latest demand forecasts made by IANFS(;O there are “Tanzaman Power

-System Master Plan, May 2000”-and “Power System Master Plan, 2000 Update, Nov. -

" ©2000” by Acres International, a Canadian consultant firm. The former, based on the

actual power supply and demand for the 18—yea1 period (1980-1998), forecasts electric

power demand up until the year 2030 using various parameters. It is dependable since it

is rev1ewed and corrected every year. The Iaiter studles mamly the types capacmes, and

‘times of power supply up unti! the year 2025. .

" In this report, the Team studied the former demand fmeeast——the only demand

_ forecast that the Corporate Planning and Reeeareh Department of TANESCO authorizes E

~and uses in formulating its power development plans. The ”leam slightly modified the

- -forecast and prepared JICA’s own plan. As the prennses for demand forccast the
followmg combinations of parameters were used,

(3) Prem|ses used for demand forecast el
_ - When it comes {o forecasting future demand, actual results in the past aré the most
- important. In addition to the actual results, the following four parameters were used.

- Annual GDP growth rate = . 0 A:Medium (5.0%)
' L S  B:Low  (3.4%)
: L o C: High (5.8%)
- Annual increasc rate in number of customers: = A: Medium (5%)
' " ' B: Small - (4.5%)
_ : o S : CC:Many . (6%)
- Annual power conswnption growth latc per customer - A:Increase - (4%) -
e ' - B:'No change (0%)
_ A . S C: Decrease. (-4%)
- Time in which demand from new, large industries starts up - Short (3 years)
' . L ' Long (5 years)

As described in 4.2. 1, GDP h"ts been growmg stably, at 3. 3% to 42%, in reeent_

- years. The Team assumed that GDP would grow at 5% annually in the yearts ahead. The
reason for this that the mining sector will be sure to grow in the near future. Estimating
the contribution of the mining sector to the GDP growth to be 1%, the Team assumed the
future GDP growth rate to be 5% (4.2% plus 1%). The Rolling Plan and Forward Budget

(1996/97 ~ 1998/99) of the T anzam'm govemment also assumes the future GDP growth
to be 5%. .

-48-



CHAPTER 4 POWER SUPPLY AND DEMAND

. , Conce_rning the increase in number of customers of the Grid System, it is assumed
to' be 21,600, in addition to waiting 5,000 households in the first year of forecast (1999).
“With 21,600 households as the base, an annual growth rate of 5% was assumed to be an
~ average one, with 4,5% being low and 6% being high (see Annex 4.1: Energy Sales and

. Numbet of Customers) The growth rate of new customers vatics from region to region. -

' - With respect to the demand for the Grid System from new, large industries, it is

expected that the increase in demand due to the development of mines will call for
substantial expansion of the two substations, Mwanza S/S and Shinyanga $/8, on the

- south side of Lake Victoria (sec Annexes 4.2.1-4.2.3: List of New Industrics). Normally, -
" as long as business is good; a new industrial plant can be put into full operation to

capacity in' three years or so after the application for electricity supply is submitted to

TANESCO. But if business is slow, it is expected that about five years will be required,
Since the development of mines is extensive and the mines are scattered over a wide- area,

~ there is tendency that the project w1ll be delayed. Thercfore the time in whlch the
‘demand starts up is assumed to be five years, - .

_ - The combinations of parameters used to forecast demand for the Grid System are
' as shown below. The Base Case is the mo‘at reallstlc the High C"ISB OptlmISth and the
, Low Case pessmzstlc : - Lo

“Cases of Load Fofébast

- GDP Growth -~ | Growth in Number =~ | - G_rthh inkWh | Industry’s

Case |-~ . - | ofCustomer ~ | per Customer - | Year to Full
" |'Low | Mod. | High | Slow | Mod. | Fast | Low | Mod. | High | Short | Long
| 34% 1 5.0% | 58% | 45% | S% | 6% | 40% | 0% | 4% | 3YS | S5ys
High | S x ¥ X X R X :
Base | | x X ' X X
Low | x X X X

Note : Mod. Moderate ys: years

It should be noted that those premlscs were ‘]pphed to Dar es Salddm Arusha, and
Moshi, as we]l as to the Grld System

(4) Demand forecast ' ' _
: - The Base Case that is con51dered the most realistic assumes: (1) medium growth

rdte of GDP (average growth rate of 4.2% in the past plus 1%, that is, 5%), (2) medium
; mcrease in number of new customers (5.0% a year), (3) high rate of increase in power
consumption per customer (4.0% a year), and (4) long time for new industries fo start up
(5 years). Demand forecast in the Base Case was made by regression analysis. The future
demand and actual demand in the past are shown.in the form of a graph in Fig, 4.2,
According to the graph, the actual demand for the past decade up to 1998 was 6.1% on .
average and the demand for 1999 to 2010 is estimated to grow at 7.7% annuaily.
C In the High Case of high rate of GDP growth, the annual growth rate of demand for -
1999-2010 is 9.2%, whereas in the Low Case of low rate of GDP growth, the annual
growth rate of demand becomes 5.4%. :
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- Fig. 4 2 ast and Future Energy Sales and Maxxmum Demand in Gnd System :
- Source: TANESCO , _

Maxxmum electnc power demand wlnch is requ1rcd for eqmpment plannmg can be
'obtamed from eléctric encrgy and load factor. The actual and forecast values are shown
" in'Annexes 4.1 and 4.3, and the graph is shown in F1g 4.2, Generally speakmg, when the
- d1fference between peak and off-peak demands is wide, the load factor becomes poor and
- the rate of growth of maximum -electric power becomes higher than that of electric -
" energy. In the case of TANESCO, the Grid System and the three cities show little
_difference in growth rate between electric energy and maximum electric power. In the
Base Case, the annual growth rate for the 12 years from 1999 to 2010 is assumed to'be
7.9%. By the way, the annual growth rate is 9.6% in the High Case and 5.7% in the Low
Case. In Tanzania, the peak demand occurs in the evenings, apparently due to the use of
much electric power for cooking. Yet, a peak demand has not oceurred with cooling
equipment in the hottest hours of the day. Though air condltloners have not become
widespread among . average-income houscholds, you can see new air conditioners in
newly opened supermarkets and restaurants in Dar es Salaam Marked peak demands for

~ cooling in summer and for heatmg in winter which oceur in Japan are not observed m' '
Tanzania. The annual load factor in Tanzama 18 h:gher than in Japan :

(5) Supply Capablilty : o s :
~ Supply capability must have a certam allowance for maximum demand The types,

~ capacities, and times of operation of new power sources planned by TANESCO’s update

2001 plans are as shovvn below. Transmission lines and substations associated with those

new power sources are also planned but these facilities shall not be discussed in the =

chapter

1 Tegeta IPP diesel o 1OOMW - 2002 o
Although the mstallatlon of powcr plant was completed two years ago,
~ commissioning was delayed up to Jan. 2002 due to arbitration regarding Power
Putchase Agreement. Because the charge of power is snll set at h;gh rate,
operating factor in future is uncertain.
The fuel for the diesel power plant is planned to be swntched from heavy oil
to natural gas when SONGAS is introduced,
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"2_L:JbL_'mg__'o Gas Turbine #5 s 4OMW h 2004
" 300 Combustion Gas Turbine ~ (60MW) 2004
Since the gas turbine output was not shown in the data supplied by TANESCO,
© it'is assumed to be 60 MW whwh 1s the stand‘nd output of the gas turbmc under
cons1de1at10n e : 7 7
_ 4 Kmyerez.t Gas Turbme w1th SONGAS | SOMW . ,' 2005
5 Ruhudjl Hydro(89 5MW><4) - 358MW 2012

. With the exceptzon of Ruhudjl hy(hopowcl ‘plants, all the new power sources that -

. are planned to be installed by 2012 depend on SONGAS. Thus, it is not too much to say

~ that the success of fallure of the SONGAS project determines the supply-demand balance . -
. at TANESCO. It will carry natural gas by a 230 km pipeline to Dar es Salaam and

- construct or expand gas turbine and combined cycle power plants in the existing Ubungo
. power plant and Kinyerezi power plant southwest of Dar es Salaam’ Airport in the future,
- Natural gas is strongly needed not only by the clectric power sector but also by the
- chemical and fuel industries. It is said that the cost of pipeline construction, which is

R estimated to be $200 m1llion w:ll be ﬂnanced by the Intemainonal Development
~ Association, '

* In addition to the above pl'ins TANESCO has the followmg plans to be camed out
~in and after 2012, though they have still low priority and involve many uncelt'nn factors.
S Plans to develop new power sourcos in and after 2012 (by TANFSCO)

? No. 4 and 5 units at Lower Kthans: hydropower plant '

. TheNo. 1, 2, and 3 units (60 MW each) were put into operation in 2000 They

now haye an enwronmental problem of the Kihansi Spray Toad (small rare species

" of toad) inhabiting downstream the dam. Biologists and environmentalists maintain

that the rare animal requires a certain flow rate of river water and hence water must

- be constantly discharged from the dam. The water thus discharged ‘does not

-~ contribute to power genieration at all. Depending on the volume of water to be

- discharged constantly, it can pose a serious decrease of power generanon not only
for the ex1stmg three units but also for the planncd two units.

2 Intematsonal mterconnectlon with Zambia .

© Since 1995, TANESCO and ZESCO (Zambia Electricity Supply Corporation)
have been making a joint study about international interconnection. In the study,
they plan to connect Pensulo S/S in the northern part of Zambia and Mbeya S/S
(220 kV) in the southwestern part of Tanzania with a 330 kV AC single circuit
transmission line over a distance of approximately 700 km so that TANESCO
receives 200 MW. It is said that input tariff is proposed to be less or equal to US 4.5
~ cent/kWh as per PSMP (Power System Master Plan) 2000 and not US 6 cent/kWh. -
The international interconnection, led by ESKOM (in South Africa), is a grand plan
“aimed to form part of wide arca operation by AC transmission line in the major
countries in South Africa beyond national borders by SAPP (South Africa Power
Pool) for use of power interchange over a w1de area and to connect the entire power

grids in Africa'in the future.
_ - Therefore, in a sense, this mterconnecnon mlght not only serve the £CONoMY
of TANESCO but also decide international interconnection with Zambla if the
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power pool by multlple electric ut111ty compamcs w1ll plove advantagtous

3 Rumakali hydropower plants 222 MW (74 MW x 3) _
This plan aims to construct a dam on Rumakali river that flows into Lake

- Nyasa situated on the national border with Malawi. Like the projects planned at the
Ruhudji point (Ruhudji river) and Mandera point (Pangam river), this plan is at the
stage of feasibility study, and it is considered that it will take many years before the -

- constmctlon work is started e : :

4 !nternatlonal mterconnectlon with Kenya Lo o _
Kenya that often suffers electricity shortage in the dry season is especnally -
- _eager to carry out this plan. The governments of Kenya and Tanzania are going to
- 'make a joint feasibility study on interconnection between Arusha and Nairobj by a
© 220 kV single circuit transmission line over a distance of about 250 km. It is
. considered that the plan expects thé generation of surplus electricity by SONGAS in
the near future. Tn any case, installation of a new interconnection line between -
* Arusha and Nairobi is insufficient even for power ransmission of several hundreds
of megawatts, It ‘will require reinforcing TANESCO’s ex1st1ng transmission lines.
~ from the SONGAS power plants or hydropower source in the southwestern part to -
- Arusha. This will involve substantial cost of construction, Because of many
o uncertam factors the plan wﬂl fiot be carrled out in the 1 near future :

(6) Margmai supply capab;hty C ' : .

Fig. 4.3 shows maximum power demand for the Gr1d System and supply capacity
of the Grid System in the form of a graph. In order for.the Grid System to ensure stable -
supply of electncrty, it must have a certain margm or extra supply capamty :
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-Fig.4.3 Demand and Effective Generation _
Sourcc TANESCO

Accordmg to TA\IESC,O the maxgmal supply capactty shali be 20% of maximum
demand.

Unlike the case in Japan the margmal supply capablhty factor defined by
TANESCO is one including generators which are out of operation for inspection.
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: A‘ssummg the maximum demand durmg the scvezec;t tlmc of the year, 20% of maximum
- demand bccomes as shown bclow.

able 4.4 Supplymg Malgm oo 3 : B
2001 {1 2002 | 2003 { 2004 | 2005 | 2007 | 2009 | 2010
Max. Demand  (MW) | 506 555| 605| 652| 698| 782] 872| 918
20% of above (MW) 101 1ir | 121 130 1391 156 174 184
Effective Supply (MW) | 802} 8021 802| 9029621 962! 962{ 962
Supplying Margin(MW), 2971 248|197 250| 264 180} 90|. 44
Supplying Margin (%) . 59 45 33 38 38 231 10| 5
‘Eomce l ig. 43 *Supplymg Mnrgm (MW) Total Effective Supply-Maximum Demand :

F1g 4 3 and Table 4. 4 show 10ugh ﬁgulcs whlch do not IBﬂect the system loss.
" However, the: difference between maximum demand and- supply margin is 15%, lower
than the. standard 20%, only in the year 2000, If TANESCO can tide over that year, the
supply-demand situation for the company will improve dramatically since the Ruhudji
- hydropower plant will be put into operation in 2010, Generally speaking, an electric
power system, like the one of TANESCO, can be operated with sufficient margin as long
as it has 20% marginal supply c*tpacﬁy We shall not discuss the mar pinal supplv capacity
- any longer since studying the supply- demand balancc of the Gl‘ld System is not the .
purpose of thlS study ' - S

4 2.2 Power Demand in Dar es Salaam

(1) Current power demand _— _
" Dar es Salaam is the largest city of fanzanla accountmg for 61% of the Grid
- System’s energy sales in 1998. Note, however, that this figure includes the power
supplied to Zanzibar by a submarine cable. This is because the power is transmitted via
Ubungo S/S and Tegeta S/S-that are located in Dar s Salaam as required by the system
configuration. At present, in Dar es Salaam, the power supply is stepped down by a 220
KV substation and three 132 kV substations to 33 kV, which is then transmitted to 20
- distribution substations within the city after it is further stepped down to 11 kV. Among
‘others, the 220 kV Ubungo /8 that is the only substation in the western suburb of the
city has the largest capacity and plays the important role in Dar es Salaam. It is also
~ adjacent to the Ubungo thermal plant and connected with the Ubungo thermal plant and
. with the large power source area in the southwestern part of the country by a 220 kv
: hansm1ssmn line (single circuit, two toutes) and a 131 kV line. After these hydropower
' sources are received by Ubungo S/S, they are stepped down to 132 kV and supplied to its
* own substation and the three 132 kV substations. Of the three 132 kV substations, Ilala
§/8 is pearest to city center and an important substation. Tegeta S/8, located in the
“northernt part, is on the route of the submarine cable to Zanzibar. It is adjacent and
connected to Tanzania’s first IPP power plant that waits to be put into operation. FZ III -
S/S, located in the southern part of the city, is the newest 132 kV substatmn that tlansmits
_ electricity to the airport and the industrial zone in the locality.
The 33 kV distribution substations and feeders that recewe power from the above
four mam substatlons are as follows (as of 2001).

_ Substations recelvmg power from Ubungo S/S ~ 6 substations
Mikocheni S/8, Tandale S/S, Alaf S/S (private), Tazara S/S (private), part of Wazo
Hill 5/8 (pnvate) Friendship /8 (private)
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- Substahons receiving power from Ilal'i S/S L 11 SubSt’lthI}S _ '
Oysterbay S/S, Msasani S/8, City Center S/8, Sokoine 8/, Kariakoo $/8, Kurasini -
878, Klgambom 5/8, 'hpet S/S (pnvatc) Mbdgald S/s, Ch'mg ombe S/S FZ 1 S/S .

- Substatlons receiving power from Fegct'l S‘./S o 2 substations '
‘Mbezi S/S Wazo Hill S/S (p1 1vate) :

- Substatlons receiving power from FZ III ‘i/S S | =2‘sub'st'atior_1s :
FZ 11 S/S FLIS/S ' . - -

Some distr 1bution substatlons can recowe pOWGl from two dlfferent substatmns by
switching, hence the above substatlons are not fi xed “anaie” means substatlons owned_ .
by privaté companies. : g
S Power. sales in Dar es %alaam for the 18 yeans from 1980 to ]998 are cshown in
’ Anncx46and hg 4.4, 5 :
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: F ig. 4 4 Past and Future Fnergy Sales and Max Demand in Dar es Salaam
Source TANESCO

Accordmg to the data the growth of power sales was near zero in the four years
from 1992 to 1995 due to dry weather. Nevertheless, the growth rate in the past decade
was as high as 7.0% per annum, higher than the average annual growth rate of electnc
power sales of the Grid System for thc same penod

(2) Demand forecast _ R

Accordmg to the demand forecast for 1999- 2010 the growth tates of both energy
“and maximumn power demand in the Ba:;e Case are 6.7%. They are shown in the form of
a graph in Fig. 4.4, The growth rates in Dar es Salaam are lower than those of the Grid
System, Arusha, and Moshi, respectively. The reason for this is that due to the
electrlﬁcatmn of unelectrified areas, rural areas show a higher rate of increase in number
of new customers than urban areas. Though the rate of i increase is lower, Dar es Salaam
shows much greater power sales in absolute terms.
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' 4 2 3 Power Demand in Arusha

(N Current power demand _ - . .
- Famous for the “Arusha Declaration,” Arusha has a number of first-class hotels
 where international oonfemncea are held. In Arusha which is rich in green forestation,
"~ there are wildlife sanctuaries in the vicinity and the city has many visitors, The fowns are
- well planned and the distance between the primary substation and distribution substations
~is short. The 220 kV Njiro S/8 is the only primary subslat;on that supplies electricity to
* Arusha, It receives eleetnolty from the hydropower source in the southwestern part of
Tanzania via Singida S$/S in the southwestern part and from the Pangani river system via
Moshi by a 132 kV transmission line in the southeastern patt. Therc are four 33 kV
: dlstnbutlon subshtlons and several puvate -owned substahons in Arusha (as of 2001).

Mt Meru ‘SIS Unga lelted S/S Themi S/.‘a Klltex S/S

P The actual energy sales in Amsha for the past decade (1988- 1998) are shown in
“Annex 4.10 and Fig. 4.5. They fluctuated markedly during the 1990-1997 period. This is
because load shedding was implemented in 1992 to 1995 due to shortage of water. Even

' 'so, it seems that the load shedding was not so frequent as in Moshi because Arusha is an
. mternatlonal o1ty where mtomanonal conferences are heid : -

' (2) Demand forecast ' -
~In the past 10 years, the annual power demand in Aruvha grew at 6 7% on average
Lookmg at recent years, however, the growth rate has been much lower due to the effect
- of shortage of water. Were it not for the shortage of water, the power sales must have

been much larger. When the decrease in demand due to water shortage is con“eoted the - .

© growth rate up until 2010 is a rospeotable 8. 4% in the Base Case. The graph is shown in
Fig. 4.5. -
The annual growth rate is 9 4% in the ngh Case and 6 2% in tho Low Case
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Fig4.5 Past and Future Encrgy Sales and Max Demand in Arusha
Source TANESCO

The ‘annual growth tate of elecme power demand up until 2010 is a respectable 9.2%
in the Base Case. _ :
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4 .2 4 Power Demand in Mosh;

"(1) Current power demand SRR
‘Moshi has a smallet populatlon than Arusha. Located at the foot of Mt. Klllmqn}ato
the land is fertile and wide, producing agucultural products, such as coffee and bananas,
and sisal and lumber. Because of this, distribution substations are scattered over a wide
‘arca, Some distribution line feeders extend as long as 120 km and the end of rceeiving
voltage is subject to a wide fluctuation. Since the dlstributlon lines thread through wide
forest land; grounded faults caused by fallen frees are frequent. In Moshi, power is
‘stepped down by two 132 kV substations (Kiyungi and Same) and Nyumba ya Mungu
" hydropower plant to 33 kV and transmitted to distribution substations. The distribution
- substations and feeders that recewe powcr ﬁom the three substations/power plant arc as -
. follows (as 0f2001) - :

- Substatlons recelvmg power | from Kiyungi S/S o N VR 5 substations o
- Boma Mbuzi S/S, Trade School .‘5/9 Machame S/S Lawate S/S KIA (Klllmanjaro '
B Intc,rnatlonal Alrport)

- Substatlons recemng power from Nyumba ya Mungu hydropowel plant 1 substéﬁon o
Mwanga S8 : . . _ - :

- Substations recewmg power from Same S/S EE o -Z'SﬁbStations._ -'
Same S/S and Gonja S/8 C L S

N Actuai power salcs in Mosh1 for the decade irom 1988 to £998 are shown in Annex
4.4 and Fig. 4.6. Though the average annual growth rate in the past is a mere 4.0%, 1996
and 1997 showed a remarkably large growth rate. This is considered due to the abundant
water supply. In the demand forecast, however, those prowth rates were. treated as
extraordinary. In 1992 to 1994, energy sales dipped due to frequent load shedding to
overcome shortage of water, In 1998, the energy sales dropped 34% from the year before.
This is considered due to the consumption of abundant water supply in the previous year.

- Looking at the decade from 1987 to 1997, annual energy sales grew as much as 11.4% on -
_ average. :

(2) Demand forecast - : : - :

The power sales for the future decade in Moshl is forecast to be 9 0% vs. 7. 7% of
the growth rate for the Grid System, and the maximum demand is forecast to be 9.3% in
the Base Case. The rcason for this is that as mentioned ecarlier, the proportion of
electrification of unelectrlﬁed villages is large. However, these figures are too large:
compared with the microscopic forecast described in 4. 3. Therefore, the Team lowered
both the forecast power sales and maximum demand for 1998-2010 by TANESCO by 0.5
percentage point and used the modified case as the Base-] Case (Base JICA plan). The

- entry of few large industries is one of the reasons for the downward revision

- Annual growth rate of energy sales  9.0% was revised to 8.5%.

- Annual growth rate of maximum demand  9.3% was revised to 8.8%.
The results of the demand forecast are shown in Fig. 4.6.
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', 4 2 5 Summary of Macroscoplc Forecast

In the rmcmscopw forecast, the rates of glowth of the Gnd System Dar es Salaam .

" Arusha, and Moshi wete grasped macroscopleally to forec'xst electric power demands for . -

. the period from 1999 to 2010: .
o - In the Base Case, in whlch GDP growth éte. were aSSumed to be moderate the Grld o
' System showed a high rate of” growth of maximum demand (7.9%). It i is expected that the
“maximum demand that was 367.5 MW in 1998 will increase to 2.5 times, 918.3 MW in
~2010. Energy sales that were 1,822 GWh in 1998 will grow at 7.7% annually to 2.4 times,
. 4,454 GWhin 2010 Thariks to the Lower Kihansi hydro plant (180 MW) that was put into
- operation in 2000, the curfent demand is met sufficiently. However, if there are no
additions to the supply capacity in the future, the robust electricity demand w111 exceed the
180 MW in 2004, four years from now. '
) The results of the, demand foreast for the Grid System Dar es Salaam, Arusha and
' Moshi, respectively, are shown in Table 4.5. Figures for Dar es Salaam and Arusha are
those in the Base Case, and for Moshi, the Base-J Case represents realistic figures. For
optimistic forecast (High Case) and pessimistic forecast (Low Case) for the Grid System
and the three cities, see Annexes 4.4, 4.5,4.8,4.9,4.12,4.13, and 4.16.
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