


CHAPT ER 14 EXECUTION PLAN

CHAPTER 14 EXECUTION PLAN

14 1 Flnallzatlon of Expansmn Plan

14.1. 1 ExpanSIon Plans Dlscuseed in F’rewous Seetion

AS descrlbed in the precedmg chdptels, the Study Team has taken the followmg '
o steps to come up w1th an economxeally optlmum expanswn p]an ' : '

_ In “Transmlssmn / Substation Famhnce Expanszon Plfm” (Chapter 6) the Study
g Ieam prepared two different expansion plans. © '
Case-A: The base plan in which any of the ex:stmg subsmttons shall be expandcd :
at the time when its peak load exceeds its installed capamty -
Case- B: A plan which takes the load shedding and overload operation into account. _
- In this plan, any of the existing substations shali be exp'mded at the time
: when its peak load rcachcs 120% of its msialled cdpamty '
ol - -
_ In “Conceptual Desxgn of iarget Taelhtles” (Chapter 7), the Study leam eatlmated '
the co‘;t mvolved in each of the tWO expansmn plans mcntloned above :
in. “Eeonomlc Analysw (Chapter 12) the Study Team made an cconomic analyms
of Case-A and Case-B. As a result, it was confirimed that Case-B has an advantage over
: Lase—A in terms of economic mternal mte of return (EIRR) ' :

- 'Ihe_refore, on the basis of Case-_B, w_e sha_li ﬁnahze the master plan taking into
- consideration the results of the 4th field survey, opinions and requests of TANESCO,
deferment of the projects that are planned to be carried out during 2002 and 2003, and so

. on. The ﬁnal master plan shall be referred to as Case-B’. .

14 1, 2 Order of Pro;ects

The yefir in whlch to execute each of the pI‘OJE:CtS mcluded in the expansion plan
has been decided based on the following concept. 1st Priority is given to the facilities
which was under an overload at the time of ficld study. Suitable measures (e.g.,

“expansion) shall be taken earliest to the cguipment to keep the facilities in sound

~condition. For equipment which has become so obsolescent that it might cause outages in

. the ncar future, it shall be replaced or rehabilitated as ‘early as ‘possible in consideration of

the unfavorable effect to the current TANESCO’s customers. Concemmg equipment

: wh1ch is to be expanded to meet an increase in demand, the year in which to expand the
equipment has been decided based on the results of demand forecast. -

o During the 4th field investigation, the Study Team presented its expansion plan

(Case-A) to TANESCO. At that time, it was agreed that the projects planned to be

- executed in 2002/2003 should be selected as priority projects and that they should be

subjected to detail designed. Although the above expansmn plan was eventually revised,

‘the projects that had been planned to be carried out in 2002/2003 were selected as

priority projects in Case-B. In the final expansion. plan (Case-B’), all those priority

+. projects are planned to be carried out in 2003 and 2004 (the projects that were originally

planned to be executed in 2002 arc labeled Phase 1 pmJecfs and those which were
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" GHAPTER 14"EXFCUTIION PLAN

011gm'111y planncd to be executed in 2003 alc labeled Phasc 2 pr OijtS)

14 1.3 Deferment of Tlmes to Start PrOJects '

Concernmg thc pleects that wcre planned to be %talted in 2002/2003 m Casc B o

‘ 'except for those which were already 0n~g0mg at the time of the latest field survey, it is -

~ impossible to carry them out as scheduled in view of the time 1equlred for manufacturmg
and installation. Therefore, those projects, excepting the on-going ones, were deferred
until 2004 or some other time when they become feasible, In this case, the projects
originally planned for 2002 to 2004 will have to be executed in 2003 and 2004, hence the
“investment will concentrate in that year. To prevent this, the projects originally planned
~ for 2004 were deferred to 2005, This deferment of the projects makes it necessary to
* continue 1mplementmg the load: sheddmg until 2005. However, from the results of
* estimation in Case-B, it is considered that the decline in EIRR caused by the load
- shedding will not be very conspicuous. Deferment of projects in Dar es Salaam, Arusha
Kilimanjaro are shown in Table 14.1:1 and Table 14.1.2 tespectively. Even some progects
~ are defered, still many projects ate concentrated in 2004 and 2005. However, this
ccncentratlon seems to be unavmddble to reheve the crmc dlstnbutxon network in these
: regions ' C : : :
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Table 14.1.1 Deferment .of Pfojects in Dar es Salaam

Remark -

Name of Transmission Lined- -

Specification.

33kV 150mm> 1cdt 7.1km

Year Name of $/S - Specification - Type Type Remark
2002iMbezi 5/S-~ . |33kV1SMVAXT - |R/E. On Geing . : o ' o - _ :
- {Bahari Beach §/S . [33kV 15MVAXT . [New - On Going - [[Tegeta-Bahari Beach 133kv100mm? 2cdt 13km -~ {New . {On Gaing
Bagamoye $/S - - 33KV SMVAX1 New =>2004(1st) - Tegeta-Bagamoyo - 33kV 100mm? 2cdt 60km - [New =>2004(1st)
City Center 8/S - 33KV 30MVAXT RIE =>2004(1st) S : L
Kurasini $/5 Switchgear -~ .” jReplace . iGn Going
Ubungo 5/5 33kV 1BMVAXT - |Expansion . |On Geing’
Mikocheni 8/ 33kV 15MVAXT . - |Expansion . |=>2004{1st) _ B : S :
Magomeni 3/S . |33kV 15MVAX1 New On Going -~ - Magomeni-Magomeni Tap- . |a3ky 100mm? 4cdt 1km’ New On Going. . -
Tandika S/5 33KV 15MVAXT  [New =>2004(1st) FZ 1)-Tandilka 33KV 100mm? 2edt Skm - [New - |=>2004(1st)
FZ I SIS . 33kV Leadout = |Expansion |=>2004{1st) = : _ ' e '
AFZ 185! Panel, others Replace - |=>2004(1st) -
FZ Il 8/8 Switchgear etc Replace =>2004(1s1)
2003 |Sokoine 8IS 33kV 15MVAXT Expansion . ||City Center-Sokoine 133KV 100mm® 1cdt 3km . [Reinforce
City Center 8/S 33kV 'Leadout Expansion * |=>2004(2nd) - S : o : o :
Tandale S/S 33kyV 15MVAx1. . |Expansion -\=>2004(2nd) Uh_ungo—Tandale Tap 23KV 100mm? 2edt 1km New - |=>2004(2nd). -
Ubungo S/S 33kV Leadout Expansion ' |=>2004(2nd) : Co C
FZINS/S . 33kV 15MVAX1  [Expansion R S s S .
New Qysterbay S/S {132kV.45MVAX2  [New =>2004(2nd;} Ubungo-New Oysterbay = - {4130k 240mm? 1cdt 8.5km | New =>2004{2nd)
. 133KV 15MVAXZ . - S _ g B o
Ubungo S/8 132kV Leadout .. |Expansicn |=>2004(2nd) - : S e S - . . ‘ '
Oysterbay $/8 33kV 15MVAX1 R/E =>2004(2nd) New Qysterbay-Oysterbay . [23KkV 180mm?2 2edt 1.6km | New =>2004(2nd)
2004 |Mbagala S/5 33kV 15MVAX1 . |Expansion - [=>2005 . . - . oo ) :
Muhimbili /8 33kV 15MVAXT  |New =>2005 Hala-Muhimbili 33KV 100mm? Todt Bkm New =>2005 -
flala &/ . 33kV Leadout Expansion {=>2005 oo : : :
TOL 8/5 33kV 15MVAX1 New =>2005 Hala-TOL 33KV 100mm? 2cdt Skm New =>2005
llala §/S. 33kV Leadout . {Exparsion |=>2005 ‘ P 4o o : :
University S/S 33kV 15MVAX1 New -~ |=>2005 Ubungo-University 133y 100mm? Tedt 7km New =>2005
Ubungo 8/5 - 33kV Leadout - - |Expansion [=>2005 _ R o T S
Yombo §/8° 132KV 45MVAXT [New =>2005 FZ Ilt-Yombe “|4132%V 240mm?e 1cdt 8.5km | New =>2005
T 33KV 15MVAXT New - =>2005 : : ' :
FZ NI §/S 132KV Leadout Expansicn |=>2005 - - : .
- Sy Yombo-Mbagaia 132kV 240mm? 1cdt 10km  |New =>2005
Kitunda S/8 33V 15MVAXT - |New =>2005 ‘Yombo-Kitunda 33KV 100mm?> 1cat 3.8km  |New =>2005 -
Mbagala S/ - 132kV 45MVAX1  Expansion |=>2005 . Kurasini-Mbagala 132kV 240mm°® 1cdt 16km [New =>2005
Kurasini S/S 132kV 45MVAX2  |Expansion’ [=>2005 1lala-Kurasini 132KV 240mm? 1cdt 10km  [New - =>2005
-tliala S/& 132kV Leadout. - [Expansion |=>2005 o : ' SR ' § .
Kurasini $/8 33KV 1SMVAXT - |Expansion (=>2005 llata-Kurasini Reconducton=»2005 .




wgsi:_

Table 14.1.2 Deferment of Projects in Arushe, Kilimanjaro

Year Narme of 8/8 Specification Type Remark Name of Transmission Line Specification . Type Remark”
2002 |Njiro 3/$ Switchgear . |Replace =>2004(1st} i R
- 132KV 45MVAX1 | Expansion - [=>2004(1st) « - e : : _ N
Mt. Meru S/S 33kV 10MVAX3  |Expansion |=>2004(1st)- Njirc-MtMery - 33KV 100mm? 7.3km . Reinforce  |=>2004(1st)
Kiyungi $/5 Switchgear etc * - |Replace -. - [=>2004(1st) R - : . ' S
. 132/33kV 45MVAXTExpansion | |=>2004(1st) TR . : . . T
Bora Mbuzi /S~ |Switchgearetc . [Repiace - {=»2004(1st) Kiyungi-Boma Mbuzi - A33kv100mmE Tem Reinforce * |=>2004(1st)
: 33kV 10MVAX1 Expansion i=>2004(1st) o ' . e N S
Trade School $/S  [33kV 10MVAX1 R/E =>2004(1st) Kiyungi-Trade School . 33KV 100mm? 10km, Reinforce - |=>2004(1s%)
YMCA §/8 33KV 10MVAXT - [New .. . {Ongoing L o g . S S C
Marangu SwiS - 33KV . New ==2004{1st) - ||Kyungi-Maranguy: IV 100mmZ 43km- iNew - 1=2004{1sT)
2003|Unga L1D /S 330V 1OMVAX3  RIE . =>2004(2s) Njiro-Unga LTD 133KV 100mmZ 5.8km - Reinforce  |=>2004(25%)
- |Kiltex 818 . [33kV 10MVAX1 - |R/E =>2004(2st). . SRR - : '
Machame S/S 33kV EMVAx1 - R/E . 1=>2004(251)
Same /S . Switchgear etc Replace  [=>2004(2st) . : . . . o
2004 [Usa River 8/S 33kV 10MVAX1 New =>2005 Njiro-Usa River 33kV 100mm= 21.3km - New =>2005
e o . |=>200s. JTengeru-Usa River - |33kv 100mm? 12.5km New. . - |=>2005
Monduli §/S New New =>2005

Naaey 1oMvAxt

=>2005

INjiro-Monduli

33kV. 100mm? 38.8km
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14 1 4 Requests and Opmlons of TANESCO

_ Duung the 4th and Sth ficld survey, the Study Team ptcsented the Casc-A
~ expansion plan to TANESCO, Loncemmg the times of execution and the contenls of the

- proposed projects, TANESCO made the followmg commcnts which were reflected in

~ Case-B’ where appropriate.
- (1)Dar es Salaam -

ble 14.1.3 chucstc; flom lANLSCO and Theu Reﬂectmn o Mastei Pl'm

{Dar es Salaam)

chueats from TANESCO

Reﬂcctlon to Mastcr Plan -

Apply 240mm”® conductors -

Applied to New Oyseterbay- Ilala 33kVT/L
and Kurasini-FZ-II33kV T/L

In coming feeder of Kinondoni S/S

Oysterbay-Kinondoni-Magomeni 33kV T,

Add FZ 111 S/SN(,hang ombe S/S
33kV /L

Added in 2002 as on gomg project

Apply steel pipe pole

Apphed See 14 3

Revise of speoiﬁgaﬁcn FZ LSS~
Tandika S/S 240mm’ 1cct 10km

May 15)

{Meeting on I'eb.28) 7. 8km (Lette1 on :

_ Conmdexmg maintenance, lSOmm QCct

10km is spcmﬁcd .' :

Add FZ 111 S/SNChang ombe SfS
1 240mm? lect in 2002

Add_ed as 0'1_1' gq'ing proj _ec‘t )

Add Kurasini $/S~Chang’ ombe SIS .
240mm” lect Skm in 2002 ' '

Added in 2003 because it was not on going
project at the latest on-site survey -

Add in coming feeder from New
Qysterbay S/S to Tandale S/8

Added Mdgomem S/8-T 'mdale S/S 33kV T/L

FZ 111 8/S - Yombo 132kV T/L IOkm '
Mbezi S/S - Kawe S/S 33kV T/L 4.5km
lala $/8 - Kigogo S/8 33kV T/L 6km
Ubungo S/S ~ Umversny S/S 33kV
T/L, 3km

Demand escalation of Friendship S/8 is Mod1ﬁed to 3% :
not 0% but 3% - o
T/L length adjustment Mochﬁed

Accelerate schcclule of Mburahaﬂ S/S
constructlon

Original commissioning is scheduled in 2004,
however, schedule is delayed to 2005 because
of taking overload operation throughout study
period and release pmJect concentration in
2004.

Add Ubungo S/S Mburahan 5/8 T/I
Rehabilitation - :

Repface ex1st1ng Ubungo Ilala 33kV T/L
with 150mm? 2cct 7.5km T/L in 2005

Add Kisalawe 33kV feeder

Added See Table 14.4.1a

Introductlon of auto- recloseres

Applied auto-recloseres on long feeders for
ground fault protecnon ' '

Introductlon of pole mountcd voitage
regulators at some points at the end of

Shunt capacitors are applied in some S/S to

avoid voltage drop. 33kV distribution system
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Icng feeders

is also introduced to reduce loss and voltage

-1 drop. So, no pole mounted voltage 1egu1ators

are concerned in this master plan.’

Application of compact design T/L
combined strang T/I, :

Not considered because these altemative -
designs shall be considered at B/D stage -

Intreduction of ring circuit

Applied to 132kV, 33kV transmission

| network. See system dxagram

Apply envnronment towcr

.| Not applied due to cost dlsqdvantage See

14.2.4

Accclelate schedule 01 Kurasml S/S
33kV Tr replace

Advanced frcm 2006 to 2005 -

Shift schedule of ei(pansmn of Sokcme
S/8 and FZ T 8/8 from 2004 to 2003

-Modxﬁed _ '

Rehabilitation of 33kV T/L from FZ 1
S/S to FZ 111 8/S and from FZ T $/S'to
Chang’ombe *S/S 33kV substitute the
A construction  of 33kV T/ from
Chang’ombe S/8 to FZ III S/S

Reﬂectcd in Master Plan

Rehabilitation of Mbezi S/S is cl.l.gcmg
project by TANESCO. Installation of
2nd Tr shall be planed in 2007.

Reﬂected in Maeter Plan

SIS

Reﬂected in Master Plan’ |

come from llala 8/S but tapped outlfrom
Ubungo 5/8 - Ilala S/S 33kV T/L,

Early - expansion = of = Mbezi

substitutes the construction of new

Kunduchi S/8 : T
Incoming feeder of K1gcgo S/S is not | Reflected in Master Plan

Accelerate schedule of Msasani S/S
expansion (2nd Tr) to 2004

Reﬂected in Maste; Plan ‘

Upgrade Tandale S/S Magomeﬁl S/S
interconnection -

Modiﬁed from lOOmm to ISOmm R

Incoming feeder of Tand;ka S/S is not
led out from FZ I $/S but from FZ 1
S/S

Reﬂected in Master Plan :

(2) Arusha, Kihmanjaro

Table 14.1.4 Requests from TANESCO and Their Reﬂectlcn tc Master Plan (Arusha -

Kilimanjaro)
Requests from TANESCO : Reﬂectlon to Master Plan -
Convert Usa Rlver 5/8 to Usa Rwer Converted : :
Swis . :
Add 33kV T/L frcm H1m0 to K;faru : Added

Accelerate schedule of Boma Ng ombe
S/S construction

Advanced from 2007 to 2005 )

Omit Tengeru 33/11kV S/S because this
area will be fed by 33kV feeders -

Om;tted

Give higher priority on Unga LTD S/S
rehabilitation due to heavy deterioration

Selected as lst priorlty pl’O_]eCt

Change the order of Usa River Sw/S

lero B S/S schecluled in 2005 Usa Rlver
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and Njiro B §/S each other

Sw/Ss suhcdulcd n 2006

Introduction of voltage regulator

Voltage regulator will be installed in Mal angu

Sw/S

1 Introduction of auto-recloseres

Applied auto-recloseres on [ong feeders for

ground fault protection

Introduction of ring circuit

Applied to 33kV transmission netwmk Scc
system diagram '

| Add: 11kV Feede:s below
Unga LTD Fl Feeder 6km Replace
Mt. Meru MO5 Feeder 8k New

*| Mt. Meru M06 Feeder 8km New
Kiltex Sinon Feeder 6km New

Added See Table 14.4.1b .

AddNYM CB,DS .

Add in 2004

Add Lawate $/S expansion

Add in 2009

Monduli 8/8 is on going project

Treated as on going in 2002

going

_ lero S/8 33kVCB DS expansnon ison -

Treated as on gomg in 2002

Relocanon of Malangu Sw/S

Shlﬁed from Mar'mgu Area to Mkuu Rombo
Atrea .

14 1 5 Expansnon Plan (Case B)

' f (1) Dar es Salaam

‘After making the modlﬁcatlons descrlbed above the Study Team came up w1th
Case-B’ as the final expansion plan. Of the projects included in Case-B’, those which are
to be carried out by the end of 2004 were labeled priority projects, which were subjectcd
‘to detailed design and economic analy&s a second time. The expansion plan {Case-B’) in
the Dar es Salaam region is shown in Table 14.1.5. If all of the priority projects are
carried out as plarmed the number of overloaded or obsolescent substations in the region

- will decrease from 11 to 2 by the end of 2604. (City Center and Kurasuu SIS will be

" “remained) -

: - The smgle line dlagram System d:agram and Calculated power ﬂow in thc Dar es
Salaam region as of the end of 2001, 2004 and 2010, respectively, are glven in Flg

14.1.1 through 14.1.9.
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Table 14.1.5 Expansion Plan (Case-B’) in Dar es Salaam

Name of Transmission Line

Type

-09¢-

Year Name of 8/S Specification Type Remark Specification Remark
2002|Bahari Beach S/ 133kV 15MVAX1 New . . - |Commissioned |{Tegeta-Bahari Beach ' . |33kv 100mm® 2edt 13km . (New . . jCommissioned”
Kurasini §/S - Switchgear Replace - |by KW - * [trala-Kurasini . |33KV 150mm? 2cct 7.1km ;- |Reconductor  1On Going KA * -
Ubunga $/S - 33KV 15MVAX1 - |Expansion by SIDA BN R T i R
Magomeni $/S 33KV 15MVAXT - - New by KfwW . Magomeni-Magomeni Tap - |33k 100mm® 1cdt Tkm - . |New On Geing:
Mbezi S/ - 33KV 15SMVAXT  [R/E by TANESCO Co et Lol s :
2003 [Sokoine /5 33kV 15MVAX1 | - |Expansion _ [iCity Center-Sckoine o 33KV 100mm® tedt 3km . |Reinforce
- |Fz i ss 33KV 15MVAXT {Expansion . - R B U RN TR
o S  ||Chang’ombe-Kurasini 133KV 240mm? 1cdt Skm . |Reinforce
CFzuerzr {33kV 240mm? 2cdt 4.0km- . [Replace
) . o ; - FZ I-Changlombe - 33KV 240mm* 1edt 1.0km  |Reinforce ™ s :
'2004;Bagamoyo S/S 33KV EMVAxt - jNew . . - e Tegeta-Bagamoyo . 133KV 100mm* 2cdt 45km - [New - On Goeing 2cct
PhaseliCity Center $/S ~  [33kV 30MVAXT - IRE =0 - |1x15->030 | ° S [ : _ B
Mikocheni $/S - [33kV 15MVAXT.~ |Expansion -’ AL T R _ .
Tandika $/S 33KV 15MVAKT - |New - Cjoy KW T - IFZ [Tandilka 33KV 150mm?Z Zodt s 2km - |New
FZINS/S . . |33kVleadout - |Expansion . |TandikaLine L 1 o
FZ18/8 " . Pariel, others - . |Replace - e
FZU SIS [Switchgear etc  |Replace’
2004 City Center S/S 33kV Leadout. Expansion . . |Sckeine Line . - . _ ST .
- {Phasez| Tandale 8/ o 133KV 15MVAXT C | Expansion ' : Tandale-Magomeni™' - 133KV 150mm? 1edt 3km New - |
“|New Oysterbay S/5 - [132KV 45MVAX2. [ New _ " |[Ubungo-New Qysterbay .-~ [132kv 240mm? 1cdt 8.5km  [New
S |33KVISMVAKG oo c o R G
. 1Ubunge 8/8 - 132kV Leadout *- - {Expansion " NGB Line. .- fl - e T - L L -
Oysterbay /S 33KV ISMVAXT " |R/E - - |2x§->1x15. |[New Oysferbay-Oysterbay ~  |33ky 240mm? 2¢dt 1.6km = [New lect
Msasani'8/S 33KV 15MVAX! | Expansion o 7 INew Oysterbay-Msasani .- 35KV 150rmm? 2edt Skm - [New teck
2005|Mbagala §/8 133KV T8MVAXT | Expansion o R RN B -
< AMuhimbili $/8 33KV 15MVAXT [New: . - Mqhi_mbil'i Tap-Muhimbiti- 33k\f-10..(}mr}lg‘_1¢dt 0:5km.. |New
TOL S/S o 33KV 1EMVAXT. © INew _ . S |fala-TOL - L lams00mmE Dedt B - {New Tect
llala /s . 33kV Leadout Expansion .. {TOL Line. = - SR L e ' '
University S/S - 33KV 15MVAXT - {New g T idkunge-University 22KV 100mmE 1adt 3km - | New
- 1Ubungo /8 33KV Leadout - |Expansion Univarsity Line ff. - - o 0 o I S e T A
Yombo 5/8 132KV 4EMVAXT - [New . - © FZ BisYombo 132KV 240mm? 1odt 12icm | {New -
33KV 15MVAXT . INew = - o N : T P
FZ il 8IS 132kV Leadout .. " [Expansion Yombe Line - . Sl S R : s
g ' S B - |[Yombe-Mbagata - 1132V 240mm® 1cdt 10km - {New
Kitunda S/8 33KV 1SMVAXT | [New . . - |[Yombo-Kitunda: - . N33k 100mm? 1cdt 3.9km - [New
Mbagala §/S . {132KV 48MVAXT ' [Expansion Kurasini-Mbagala™ - 139KV 240mm? 1edt 18km  |New.
“|Kurasini /8 132kV 45MVAR2 - [Expansion - .| - ala-Kurasing 132KV 240mm® 1cdt 10km - {New .
Hala S/S 132kV Leadout Kurasini Lire. R o

Expansion -




Name of Transmission Line

19¢-

Year Name of §/S Specification Type Remark Specification Type Remark
2005 Kurasini /8 33KV 15MVART Expansicn
Kigamboni Sw/S 33kV Rehabititation
Tabata Sw/S 33k New :
MEeurahati S/8 33kV 15MVAXT New Ubungo-ilala 2A%kV 150mm? 2cdt 7.5km | Rehabifitation 1oct
Ubunge S/8 33kV Leadout - Expansion {lafa Line :
Kurasini S/S 33KV 15MVAXI Replace
2008[Kinondoni S/S 33kV 15MVAXT  [New [Kinondon; 1 ap-renondoni 33kV 100mm? 1cdt 1.0km  [New
C : Oystarbay-liala ' 336V 240mm? Zect 6.3km | Reinforce Upgrade
Kawe S/5 33KV 15MVAXT New ~ [IMbezi-Kawe - 23V 100mm= 1odt 4.5km | |New .
Mbezi $/8 33KV Leadout Expansion Kawe Line ’
City Center S/S 33KV 30MVAX1 RIE 131 5-->1%30 - -
ilala &5/ 132kV 45MVAX1  |Expansion Ubunge-llala 132KV 240mm? 1odt 7.5len - |Reinforce
33KV 15NMVAX1 Expansion llala-City Center #2 23kV 100mm? 1odt 2.8km | Reconductor
2007 |Bahar Beach SIS |33Kv 15MvAXT Expansicn
Tegeta SIS 33kV Leadout  [Expansion Bahari Beach Line . R .
Kigogo S/S 33kV 15MVAXT - [New Kigege-Kigogo Tap 33kV 100mm” 1cdt 1km New
Mbezi $/S 33KV 15MVAXT Expansion [Tegeta-Mbezi 33kV 100mm® 1cdt 8.4km . |Reinforce
Tegeta S/S 33kV Leadout Expansion - Mbezi Line :
20081Chang'ombe S/8 33KV 15MVAY Expansion
2009 Msasani 5/S 33KV 15MVAX1 Expansion
2010|Kariakoo S/8 33V 15MVAXT Expansion llala-Kariakoo 33KV 100mm> qcdt 1.3km  [Reinforce
llala /S 33kV Leadout Expansion - Kariakoo Line - :
llata §/S 33kV 15MVAx1 Expansion
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Table 14.1.6 Expansion Plan (Case-B") in Arusha and Kilimanjaro

Year Name of S/8 Specification Type Remark Name of Transmission Line Specification Type Remark
2002 ;Njire S/S Switchgear Replace On going
Monduli $/S 33KV 2.5MVAXT  [New On going Njiro-Monduli 33KV 100mm” 38.6km New On Going Tect
YMCA 8/3 33kV 10MVAX1 New On going :
2003
2004 [Njiro S/3 TIZKY ABMVART | Expansion _

Phasel Mt Meru S/5 33kV 10MVAX3 Expansion Niiro-Mt.Meru 33V 100mm? 7.3km Reinforce - 1ecr--2cct
Unga tTD &/8 33kV 10MVAX3 R/E 2x5-->3x10 Niiro-Unga LTD 33KV 100mm?2 5.8km Reinforce 1ect—2cct
Kiyungi S$/8 Switchgear ete Replace : .

132/33kV 45MVAX Y Expansion .
Boma Mbuzi S/S Switchgear ete Repiace Kiyungi-Borna Mbuzi 33k 100mm? 7km Reinforce fect—2cct
33kV 10MVAXT Expansion o .
Trade School 8/8 |33k 10MVAXT R/IE Kiyungi-Trade School 33KV 100mm? 10km Reinfarce 1cet—2cct
Marangu Sw/S 33kV New Kiyungi-Marangu 33KV 100mm2 69km New tect
2004 Kittex $/8 33kV 10MVAX1 RIE 1x5->1x10 ‘
Phase2{Machame S/S 33kV SMVAX1 R/E 1x2.5-->1x5
Same 5/S Switchgear etc Replace
C|NYWM P/S CBLS Reinforce
2005(Njire B SIS 33kV 10MVAXT New Njiro-Njiro B 33KV 100mm® 3km New Tect
Sakina S/8 33kV 1OMVAX1 New Njiro-Sakina 33k 100mm? 13.2km " [New 1ect
Mt.Meru-Sakina 33kV 100mm-= 8.1km New . 1oct-
Njiro-Kiyungi 132%V 240mm> T0km Reinforce 1eet—2cct 172
KCMC §/S 33KV 10MVAX1 New Trade Schogl-KCMC 334V 100mm? 3.7km New
Trade School S/S  [33kV Leadout Expansion KCMC Line :
Boma Ngombe S/S  [33kV 5MVAX1 New
2C06{Usa River Sw/S  |33kV New Njiro-Usa River 33KV 100mm° 24.3km New Tect
: Tengeru-Usa River 33V 100mm= 12.5km New Tect
Njiro 8/8 220KV 60MVAx1  {Expansion )
. 132KV 45MVAX1 ~ |Expansion . Njiro-Kiyungi 132KV 240mm>2 70km Reinforce feet—2cet 2/2
Kiyungi S/8 132kV Leadout Expansion Njiro Line ) :
2007{Gomberi S/ 33kV SMVAX1 New KEMC-Gomberi 334V 100mm? 4.8km New Tect
KCMC $/8 - 33k Leadout Expansion Gomberi Line
20081Themi S/& 33KV 10MVAX1 Expansion
200G Lawate 5/S 33kV SMVAXT R/E 1x2.5-->1x5

2010
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CHAPTER 14 EXECUTION PLAN

14.1.6 Var Compensation

For the purpose of repress the voltage drop on 33kV bus of each 5/8 within 90% at the
peak load time, appropriate var compensators are simulated at the power flow calculation
regarding Case-A. Demand of $/8 of Case-B’ is similar to that of Case-A, however, small
medification such as installation year was done at detailed study.  Accordingly, the capacity
of var compensation is also revised a little. Simulaied capaciter bank at powel flow

calculation of Case-B’ is shown in Table 14.1,7 and 8.

Table 14 1 7 Simulated Capacitor Bank Dar es Salaam Casc B> Unit MVA _
2001 "002]  2003] 2004 - 2005]  2008] 2007 . 2008] __ 2000} _ 2010
UBG __ 300 300 300 300 300 300 3040 300 300 30.0
O 1 Y Y R ) 45,0 450 450 £0.0 60.0 60.0
CCR 150 150 15.0 15.0 30.0 30.0 300300
KRS 300 30.0 15.0
ALF I T LY Y 150 300 300 300 300 30.0
NOB _ 15.0 i5.0 300 30.0 30.0 300|300
BHB R R __ : 150150 5.0
MBZ 150 150 15.0 15.0 300 300
"o 150 15.0 15.0 15.0
T . - 150 150 15.0
MKC - - - 50" 150
TOK I 15.0
TOL - _._1580
KGB 150
P2 R I 3000300 200 300 300 a0 300
SUBTOTAL 600 1006  1300] 1500 - 16500  195.0] 2250|  2/00] 3000|3600
ADDITIONAL 40.0 30.0 200 15.0 40.0 300 450 30.0 50.0
UBG(G 11,33V)| __ 230[ : '
UBGI 413 43 550|550 550 55.0 550 65.0 550 55.0
el 36.7 36.7 36.7 36.7 36.7 36.7 36.7 27| 367
KNYZ R : 72,0 440 44.0 66.0 66.0 88.0 88.0
SUBTOTAL 513 780 oi.7| 1137 1357|  d3s7] " is573] 1571 1187|1397
ADDITIONAL 37 137 220 220 0.0 220 00 720 0.0
GRANDTOTAL 12481 9780|2913  2ea7] 3007|3307, 3827 4374]  470.7] 5307
ADDITIONAL 53.7 437 420 370 300 520 450 520 60.0
Table 14.1.8 Simulated Capacitor Bank Arusha, Kilimanjaro Case-B’* Unit MVA
2001] _ "2002] " 2003[  7004]  2005] _ 2006] _ 2007] - 2008] __ 2008] 2010
NJR 200 700 225 250 300 350 400 450 550 55.0
MTM - 0.0 0.0 0.0 T ao 60| 60 6.0 6.0
usa || g 0.0 0.0 30 10 40 60 6.0
8AK 0.0 00 0.0 00 0.0 4.0 8.0 8.0
KYG_ | 278 225 225 750 350 400 450 450 450
TSG I T 0.0 0.0 0.0 0.0 30 3.0 3.0
McM_ T o0 00/ on| ] O | M X R 40| "ap
NYM e 10| 20 20| 3ol 730l 30 40
MWG 00 i0 20 2.0 20 2.0 2.0 40
MRG | 20 30 50[ .50 8ol 8ol  _i10[_ 110
AAL T Y 0.0 0.0 00 og 00 00| G0
33kV 00 30 8.0 8.0 80 120 60| 180
SUBTOTAL 4725 455 53.0 67.0 85.0 960] ___1140| 1370] _ 162.0] 1640
ADDITIONAL 30 75 14.0 180 10 18.0 230 250 20
NYMG 4 22l g 22| 22l "Te2 2.2 22 ] Y| 2.2
SUBTOTAL 22 22 77 22 22 22 22 22 2.2 22
ADDITIONAL 0.0
GRANDTOTAL 447 471 552 692 872 98?7 1162]  1392| _ 16a2]  166.2
ADDITIONAL 30 75 4.0 180 110 18.0 230 750 2.0

-382-




CHAPTER 14 EXECUTION PLAN

Comparing the result of Case-A and Casc-B’, voltages of each S/S of Case-B’ are
slightly lower than that of Case-A due to the delay of system reinforcement,
In Dar es Salaam, installation of 132kV system in F7, HI-Yombo-Kurasini-Ilala area is
scheduled in 2004 in Case-A and it is postponed upto 2005 in Case-B’, Accordingly serious
voltage drop around Kurasini S/8 especially on Mbagala 8/S is expected. If the upgrade of
~ Kurasini /S will be delayed for long term, alternative measure against the voltage drop such
as the m'stai ation of capacitor or load shedding maybe medcd

In Arusha, Kilimanjaro region, on Case-B> calculation, the load of Lawate S/S and
Boma Ngombe S/S revised at outside, therefore, severe voltage drops are shown on Fig.
14.1.18. As there is no certain information of load forecast of Lawate S/S and Boma Ngombe
S/8S, therefore estimated demand curve is applied to the calculation. For this reason, the
reinforcement of transmission line around this area is not considered in master plan. However,
Lawate S/S is located at the end of Kilimanjaro 33kV system and Boma Ngombe area is
populated rapidly, voltage problem is likely occur red there. Prepamuon of preventive :me"tsme
is highly recommended.

Although the result of simulation shows the neuessﬁy of var compensation, the most of
var compensatlon equipment cost is not included in the project cost on the master plan stady.
~ The reason of this is mentioned below.

Voltage drop on transmission (not distribution) system is caused by high impedance of
" power equipment such as transmission lines, transformers and also caused by poor power
factor of load. Reinforcement of transmission system is the answer for former problem. For
poor power factor, the installation of capacitor banks by TANESCO is one of the answers
~ however, not only answer, For example, TANESCO may give customers the power factor
incentive to keep the power factor around one and make them install var compensation
equipment. Another reason is that the modeled power factor in the calculation is set sever -
value “0.80”, Accordingly the most of var compensation equipment cost is not included in the
project cost, however, some capacitors are supposed to be instalied in primary S/S.
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