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CHAPTER 7 CONCEPTUAL DESIGN OF
 TARGET FACILITIES

: In th1s study, the des1gn of the talgct f‘lmllues was done in two stages according to thc
: proglcss of the rescarch, The first stage is the conceptual design for studymg the master plan,
- and the second stage is the detailéd design for the FS step. The difference in the conceptual

and detailed designs is that the conceptual design is usually made by preliminarily applying

© ¢common specmcatlons to individual pI‘OjBCtS depending on the voltage classes and capacity of

- facilities, while ‘the delalled design is made precisely and specifically for individual target h

projects. This means that the conceptual design includes a study relating to the construction
costs of a 66kV transmission ling that is not séheduled in the final master pl'm o '
- This eh'lpter describes the contents of the conceptual design of the tfransmission line,
_ substahon and distribution equipment made in this study. The Study Team has calculated the .
_construction costs based on the results of the conceptual design described here, and made
: several master plans for econorme evaluat;on and- exp‘msmn plan 0pt|m1zat10n (see Chapter .
6). - '
. In the detailed dCS1gns madc aﬂcr determmmg the mdster pIau the baSlC des1gn po]1ey
* is also based on the results of the coneeptual design. However, some of the items determined
after the conceptual design such as the transmission line length and line type are reviewed at
the time of producing the detailed design. Where there are d1fferenccs between the conceptual
. and detazled d631gns, the deta}led dcmgn has precedence R :

| 7 1 Transmlssmn Lme Fac:lltles Conceptual Demgn

3 71 1 132kV Transmisswn Llne

; ThlS sectlon glves the results of study in regard to the l32kV transmlssmn line
o Cxpansmn plan its conceptudl design, and eonstructmn costs.

(1) 132kV Transwssmn Line Expansmn Plan

The 132kV transmission line expansmn plan for Dar es Salaam Arusha and Moshi
from 2002 to 2010 ig glven below :

Table 7 1.1 l32kV transm1ssmn line expansion plan (Dar es Salaam)

:  Specifications - Line length (km)
- Year . T Name OfTL : : opfconduetor New ﬁfdditional
2003 Ubungo NOB © 1 240mm? leet . - 8.5 i
T FZill-Yombo . - 1 240mm?® lect 8.5
200 4 Yombo-Mbagala - | 240mm” Ycct 10
Kurasini-Mbagala -~ | 240mm? leet - 16 .
Ilala-Kurasini - ) -1 240mm? 1cet . 10 :
2005 : Ubunpo llala . 5 240mm Iect - ' 1.5

Table 7 1.2 132KV transmission line expans;on plan (Amsha Mosh1)

. * Specifications Line length (km}
Year : .~ Name of TL of conductor - "~ New Additional
2003 | Njiro-Kiyungi 240mm” 1cct 70 .
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(2) 132kV ’Iiansmtssmn Line Conccptuat Dcmgn

(a) Apphcable standards N
Standards of IE‘C or ifs equwalent should be applled [o the demgn of the%
transmlsswn lines. . .

. | {(b) He:ghts of transnmsmn lmes . ' L :
R Accordmg to the results of TANLSCO thc helghts of transm1351on lmes shouid g
- beas gwen in the table below - '

Table 7 1.3 13?kV tiamrmssu)n hne hexghts E

- ] Ttem Ll Mmlmum he:g,ht (m)
General points , 6.7
o Road e R0 Do
Railway |- L
Waterway, sea-lane 100

| (c) Wmd pressure loads R ’ : o
: Accordmg to the results of TANESCO at Dar es Salaam and Kzitmanjaro the -
'wmd p;essure loqu to be apphed fo the <;upp0rt should be as gwen 1n the table below

Iable 7. 1 4 Wmd pressure loads to- 132kV transmlesmn 11ne '

Itom ) Wind Presspre (kg/m?) * - :,": 2l
: N Dar es Salaam | Arusha, Moshi -
Steel tower ' | 266 C 200
.~ Conductor =~ e 92 e T

Dcmgned wind prcssure (steel tower) Dar es Salaam 38 m/sec R
* Arusha, Moshi = 33 m/se¢
Des;gncd wmd pressure (conductor) Dar es Salaam = 40 m/sec
: Arusha ‘Moshi = 35 m/sec C

(@) Naturle conditions : o
' The natural condltlons for the transmlssmn lme desngn should be as gwen in the -
table below. : o Lo

Tab[e 7.1.5 NaturaE condltaons cons1dered for 132kV transmission lme deslgn

Item - - Dar es Salaam ‘Arusha; Moshi
Altitude . 1,000 m or less 800 to 1,500m
O‘ ide Maximum - 40°C C L 400C
istde ‘Minimum 1000 il
temp. . —— :
- Average , 20°C‘ : .2 32°C

(¢) Number of 1321{\’ transmlss:on lines S :
Considering the increase of electric power demand in the future doiible circuits
transmission line should be designed. Actually, only single circuit should be installed at -
the beginning of the construction, and then the second czrcuxt should be added when
necessary. :
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f) Snppoxt o

- Self-support type double euoults steel towers should be uscd for the suppou for

132kV transmission lines, because they allow easy increase in capacity when the

- demand for electric powe: increases in the future, requlrmg only narrow ground width

and requiting no stay wires, The number of successive suspenston towers should be 10'
or less See F1g 7 1 1 for the outline of the suppo1t :

. (g) Foundatwn

.- Various types of foundatlons may be used for transmlsswn hne towers dependmg
on the ground conditions of the site. Concrete reinforced foundations should be used
for sites with good ground conditions, and steel-pzpe pile foundations for those with -
bad condltmns such: as manshy arcas. ' -

- (h) Selectmg conductors _ -

* According to the resulis of electric current ca[euiatlon based on assumed electric
~ power dernand and from the point of view of electric conductor Standardlzatlon ACSR
240mm? ‘should be used for 132kV transmission lines. For the Dar es Salaam area,
where salt damage has been reported over a wide area, ACSR of antl ~cotrosion typc
should be used :

' (1) Ground wires ' - .
“AAC (hard-drawn aluminum stranded wire) of 55 mm should be used for the |
132KV transmission ‘line ground wires. For the Dar es Salaam ‘area; where salt
damage has been reported over a wide area, use of A(,S (aluminum- coated tw1sted steel _
= wn‘e) of ann -corrosion type is reeommended '

(;) Insulators :

The 132kV transmission ime insulators should be des:gned aceordmg to the
'Standards of IEC or its e_quwalent For the Dar ¢s Salaam area, where salt damage has’ _
been reported over a wide area, use of zinc sléeved suspension insulators is
recommended. For referenee, in the Dar es Salaam power supply expansion plan
executed before, eleven pieces of 250min suspension insulators were used, with the
withstand voltage per. insulator in dirty or damdged state to be 7.7 kV. In the current
' 'study, smn]ar values should be used.

(3) 132kV transmission |Ene constrUction cost |

The tesults of trial calcuiatlon of the 132kV transmission lme constructlon cost ate
given below. For the calculation, the detailed desxg,n estimate project cost (May 1997)

- was used as reference. The exchange rate used is US§1 = 900 Tsh = ¥130. The prices

escalatlon smce 1997 was lgnored

(a) 132kV transmlssmn lme eonstructmn co,st per km
The cost for constructing new 132kV transmission line (stringing smgle circuit
w_ilh double circuits design) and adding second circuit is given below.
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Table 7.1.6 132kV transmlss:on line construction cost pez km (Unit: US$ l OOO/km)

\ " Foreign - Domestic
_ ., llem C curiency - currency  Total
Constr_uctlo'n eost for new l32kV _ 991 67 288
) transmission line per km :
Construction cost for additional 132kV oo ,
o Lo 54 1 63
circuit pel' km - : T

: (b) 132kV transmlsswn lme constructlon cost

oo The 132I<V transmlssmn line constructlon cost fm Dar es Sdlaam Arusha and
Moshx from 2002 to 2010 is gm.n below. = :

Table ’? 1. 7 132kV transmlssmn lme constt uctlon cost (DaI es Salaam)

Line length (km) -

- Construction cost (US$1 000)

7.1.2 66KV TfanémiSSion Line

: : : . S ec1ﬁcat|ons :
Year _ Name of l".L ‘ 'opf conductor - New Addltl()l]al Forelgn Domestic. | _-Total :
e ‘ c R . Fourrency | eurrency - S
2003 | Ubungoe-NOB - 240mm? lect | . 85 - ' 1,883 | - 567 2,450
"~ - | FZI-Yombo 1 240mm? lect 8.5 1,883 567 b 2,450
200 4 Yomb‘b—Mbagala 24_0n_1m2‘1_cct ' NS {1 R 2216 1 - 667 ¢ 2,883

| Kurasini-Mbagala 240mm? lcct 16 - 3,545 1,067 - | 4,602
Tlala-Kurasini 240mm? leot . 10 oo 172,216 -'667 _' 2,883
2006 | Ubungo-lala 240mun° leet - 7.5 403" .| 85 1. 438
Total” o - ' < 12,146 3620 ' 15,766
Table 7. 1 8 132kV tramlnlssxon ]mc construction cost (Amsha MOShi) _
veur : que " T, Specifi t‘cauons | Line length (km) Fo(rjccigitrucg;r;::e(;s:: c(US$1 000)
- g of conductor New | Additionat Total

D : o currency | curréncy - |

2006 lero Klyungl 240mm? fect - 70 15,511 4,667 20,178

ThlS section gives the results of study regardmg the 66kV transm15310n lme
expansmn plan its conceptual demgn and constructwn cost.

(1) 66kV transmnssnon Ime expansmn plan =

Though the current master plan contains no 66kV transmtsswn lme expans:on plan
its conceptuai de51gn is made in order to compare cconomic conditions with the 33kV-
transmission line, using the Klyungl Marangu Ime (40.1 km) requested by TANESCO as’

a mode}

(2) 66kV t'ransmis'sion line co_ncépiuai'de‘sigh _

(a). Ap'plica'ble standards
See 7.1.1 (I) (a}.

(b) He:ghts of transmxssmn lines

The heights of 66kV transmission lines are not clear in detail. The values for the
132kV transmission lines should be used.
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(©) Wind 'prr;cssure loads
See 7.1.1 (1) (c). '

:(d) Natm al condltmns
See7 L1 (I) (d).

R ::((,) Number of 66kV cu‘cults :

. Cons1deung the eléctric power dem’md fmsumed in thc 60kV t:ansmlssmn lmc :
: sludy, smgle circuit should be planned ' :

(f) Support - :

- Self-support type smgic c1rcmt trlangie almngcd steel towers should be used fm |
suppmt of 66kV transmission lines, as Ehey require narrow ground width and no 0 stay
_wnes T he number of successive suspensmn lowers, should be 10 or less.

| (g) Foundatlon _
: See? 1 1 (1) (g)

.(h) Selcctmg conductnrs _ o o s _
‘According to. the resuits of electrlc cunent calculatlon based on the assumed

: -electrlc power demand, and because it is considered to be 1nore economical when the
- load span of supports are made longer, with the supports decreased, the load span is

determmed as 300m. Fherefore ACSR ISOmm should be used, with consideration for

' the ma‘ﬂmum avallable tension, though it has an excessive transmission capac1ty

(i Greund wires . s ' N ' .
~AAC (hard-alurminum stlanded w1re) of 55 min® shouid be used for {he 66KV -
'transmlssmn hne ground wires.

1)} Insuldtors e : : :

: The 66kV transmismon lme msulators should be deszgned accordmg to the
‘standards of IEC or its equivalent. For the existing 66kV transmission line in the
Klllmamaro area, six pleceS of 250mm suspensxon msu]ators are uch per phase.

- (3) 66kV_ transmssmn !lne construc,fnon cost

" The résulté of é 'trlal.édlculaﬁoﬁ of the 66kY transmission line construction cost are

) 'gwen below. For the calculation, the detailed design ‘estimate project cost (May 1997)
~ was used as reference. The exchange rate used is US$1 = 900 1sh ¥130. The prices
‘_escalatmn smce 1997 was 1gnorecl : .

(a) 66kV transmission lme constructmn cost per km : :
-The cost for constructmg a new 66kV transmlssmn lme (smgle c:rcult) is given
below ' :
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T; able 7.1.9 66kV tlansnnss'.lon lme construotlon coqt per km (Umt US$1 OOO/km)

. ltem - Foreign Domestic 'Folai
- : currency currency
Conslructu.m_costifqrnew 66V 121 . 36 Is7 .-
transmission line perkm . - : :

(b) 66kY transmlssmn line construction cost

The 66kV ’uansmlssmn lmc comtructmn cost for Klyunm Marangu is gwen :
below R : : :

Table 7 1 10 I32kV trcmsmlss:on hne constructlon cost (Arusha MOShl)

: . Lme length (km) - -Construction cost (US$1 00{))
Name of TL _Spe_c_lﬁcat;gns , T oreign | Domestic
R of conductor - New' Addltlonai A I ¥ 1 Total -
S : R e curgney | curréncy | s
K_iyungi-Marangu lSO’mm2 lect 400} o] ABS2) 0 1444 - 6,296

 -.7 1 3 33kV Transmlssmn L|ne

_ ThlS sectlon gives the results of study in regard to the 33kV transmlssmn lmc '
s expansmn plan its conceptual demgn and constructlon COost.

'_ (1) 33kV.TranSm|ssmn Line Expansi'on Plan '

- ”[he 33kV transmlssmn llne expansmn plan for Dar es Salaam Arusha and MOShl
from 2002 1o 20] 0 is ngen below - : : :

Table 7 1 11 33KV transmlssmn line expansu)n plan Dares Salaam)

y B ‘Specifications - Line fengih (km) ..
Year | - : W\me of L. : (Ff conductor " New ;dditional_“
Iegeta—Bahan Beach* 100mm*x2 lect S13 o
Tegeta-Baganioyo* ' 100mm?®2 2ect 60 _ :
. City Center-Sokoine - 100mm?® lcet. B -3
2002 | Mala-Kurasini . - - 150mm? leet S 7.1
. |Ubungo-Tandale Tap -~ . CL100mmx22¢0t - o [ ]
| Magomeni-Magomeni Tap 1 100mm* lect - - | : :
| FZ I-Tandika 0 T 100mm?x2 feet 5
lala-Mubimbili = 0 . . 100mm” 1cct 6
llala-TOL . - B 100mm*s?2 lect 5
2003 | Ubungo-Universily - L 100mm? Feet - 7
NOB-Oysterbay -~ . - | 150mm’x2 legt - 6
NOB-Msasani - 150mm?x2 lect -5 -
2004 | Ubungo-Mbrahati : 100m'm21(_:c't . 4 -
Yombo-Kitunda 1 100mm? téet 3.9
Mbezi-Kawe =~ - 100mm? fcct 9
2005 | Mikocheni-Kinondoni ~ - 100mm? lect - 8
Kurasini-Chang’ombe - 120mm? Icot ' : 3
E Tegeta-Kunduchi . s 100mm” jeot .32 '
2006 | Hala-Kigogo o ~ | 1H00mm? ject 12 R
- [ Hala-City Center #2 { 100mm” lect ' : 2.8
2007 Tegeta-Mbezi - 1 100mm? lect - 84
llala-Kariakoo ' 100mm® lcct oo 1.3
*:0n going ' ' '
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Table 7.1.12 33kV tramlmss,mn line expans:on plan (Arusha, Moshl)

Specifications - Line length (km)
Yeal : - Name of TL. of conductor - New Additional
N]no-Mt Meru- 100mn? 1ect : 73
2002 Kiyungi-Boma Mbuzi - L00mm? Lect. : 7
0 [ Kiyuagi-Trade School - - 100mm* Leet : 10
Kiyungi-Marangu : 100mm? lect 43 _
1 Njiro-Ungs LTD | 100mm? lect . 5.8
2'003 “Njiro-Usa River . © 1 100mmlect - 213 R
.| Tengeru-Usa River {00mm? tect 2.5 il
- Njivo-Monduli 5 100mmi*leet | . 38.6
-+ 7| Njiro-8akina. - -~ * - - | 100mm®*lect 13.2
2004 | Mt.Meru-Sakina - -~ | 100mm? lect - 8.1
- .1 Trade School-KCMC : 100mm? lect - .37
- 2005 | Njiro-NjiroB -~ : 100mm?* lect _ 3
2006 | KCMC-Gomberi o 100mm? 1 cet 49

(2) 33KV f_ransmisSio'n line bontépf_ué! design
(a) Applicable standards
See 7.1.1 (]) (a).
(b) Helghts of tr ansniission lmes _ ' :
Accordmg to TANE%CO thc hewhts of tl‘d[lSlTllSSlOll llnes should bc as gwen in

ﬂle {able below

Table 7 1 13 33kV transmission lme helghts '

- Jtem : Minimum height (m)
General points - 5.0
Road 6.7 B
- Railway - ' 90
WaterWay, sea-lane | .. - 10.0

(c) Wind pressure loads _ : ' '
' According to the results. of IANESCO at Dar es Sala’un and Kilimanjaro, the
wind pressure loads to be applled to the support should be as given in the table below.

Table 7. 1 14 Wmd pressure loads to 33kV transmlssmn line

Itcm Wind Pressure (kg/m?)
: - Dar es Salaam Arusha, Moshi
Wooden pole, TR s
steel pipe pole T - 3
Conductor 050 - 50

(d) Natural condiﬁbns
' See7 1 1 (1) (d).

(c) Number of 33kV circuits '
Accorclmg to the electr;c current calcuianon results bascd on the assumed electric
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power demand constr uetrng or addmg single or double olrcmts is determmed surtable

(f) Support _ : : S :
For the 33kV transmlsaron lines, woodon poles or steel ptpe poles should be used.

In addltlon, stay wires should be used when necessary

- {g) Selectmg conduetors : :
- -Accotding (o the results of eleetue eurrent ea]culatron b'rsed on the aqsumed N
_ electric power demand, ACSR ltllf)mm2 120mm?, or 150mm? should be used for 33kV
transmission lines. For the Dar es Salaam area, where salt damage has been reported_ :
over a w1de area, use of ACSR of antr corrosmn type is recommended -

(h) Ground wires - ' ' ' SO
- AAC (hard- alumlnum stranded wire) of 30 mm? shouid be- used for the 33kV
transmission line ‘ground wires. = For the Dar es Saldaam area, where salt damage has -
been 1eported over a wide area, use of ACS (alummum coated tW1sted Steel w1re) of
30mm of antr cotrosion type is recommended o S

(i) Insulators _ : L : -
- The 33kV transmission lrne insulators should be desrgned accordmg to the _
standards of IEC or its equrvalent For the Dar es Salaam area, where salt damage has
_been’ reported ‘over a wide area, use of zinc sleeved “suspension insulators  is
recommended For reference, in the Dar es Salaam ‘power supply expansion plan’
 executed previously, 250mm suspension, 'LP, or pin 1nsuiators were used, Three pieces -
of insulators are used per phase, with the withstand voltage per insulator in dirty or -
damaged state to be 7 7 kV.In the current study, smnlar values should be used. '

(3) 33kV transmissmn ime construcnon cost

"lhe results of electric’ current ealculatlon of the 33kV. tr ansmission line
eonstruetron cost are given below. For the calculation, the detail design estimmate project
cost (May 1997) was used as a reference. The exehange rate used is US$1 =900 Tsh = °

- ¥130. The prices escalation since 1997 was ignored, -

(a) 33kV transmrssron line constructron cost per kin S
. The cost for constructing new 33kV transrmssron line or addmg ‘;mgle mrcurt is

given below.

“Table 7.1.15 33KV transmission line eonstruction cost per km (Unit: US$1,000/km) -

Transmission line specifications " Foreign - Domestic - Total
- : : __currency currency o
ACSR 150min’ single conductor lect - 56 6 62
- ACSR 120mm’single conductor 1cct 85 6 6l
ACSR 100mm’ single conductor st 54 6 60
- ACSR 150mm?2 cct : . ‘
ACSR 150mm’® double conductor fcct 79 2 . 88
ACSR 100mm® double conductor Lcct 74 9 93
ACSR 1080mny’ double conductor 2ect . 152 16 168
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h 33kV transmlssmn liné construction cost :
The 33kV ttansmtss:on line construction cost 101 DdI es Salaam, Amslm and

- Moshi from 2002 to 2010 is given below.

Tqble 7' L. 16 33kV tlansxmssmn line construction cost (Da1 es Sa]mm)

:On Gomg

Table 7.1. 17 33kV transmlsslon line construction cost (Arusha MO‘%hl)

: Lin
Year Namo of TL Spemﬁcanons = length (km) Fo(l:;Z?\“ lwt[l)ot::;:;tlc( US$1 000)
of comlucior New Additional Lo Total
- : : currency | clirrency
’Icgcta-B_a h_a'f‘ : 100111m2x2 Ecct i3 969 i13 1,082
Beach* ST _ o
Tegeta-Bagamoyo*. [ 100mm’x2 2cet - 60 - 9,136 977 10,113
_City Center-Sokoine | 100mm? lect 3 163 ¢ 19 182
2002 | lala-Kurasini = .~ 150mm? | cct 7.1 395 47 442
Ubungo-Tandale Tap’ [ 100mm’x2 2cct - 1 152 16 168
Magomeni- ~ |, 100mm? tect 1l 54 7 61
Magomeni Tap - S . i N
FZ11-Tandika 100imm3x2 leet © 5 372 44 416
Hala-Muhimibili 100mm* Tect 6 326 38 364
L Tlala-TOL 100mm?x2 lect 5 C 372 44 - 416
2003 | Ubungo-University | 100mm?® legt R 380 44 424
I NOB-Oysterbay J150mm*x2: lect 1.6 126 15 C 141
NOB-Msasani 150mm*x2 lcct 5 394 - 46 440
- ,2,(')0 4 Ubungo-Mburahati . | 100mm?® lect = g 217 - 25 - 242
T Yontbo-Kitunda 100mm? loet 3.9 212 24 - 236
| Mbezi-Kawe - - | 100mm? leet 9. - 489 57 546
i Ii\(’ilfg:gs:: toomm’ lect | 8 - | 50 485
Kurasini- o omm? teet 3 166" o | 1ss
| Chang’ombe - ST : : - :
.| Tegeta-Kunduchi - | 100mm® lect S 32 174 20 194
2006 | Hala-Kigogo - 106min® Yoct 12 S 652 75 727
: Hala-City Center #2 - | 100min® cet : 2.8 - 152 18 - 170
2607 Tegeta-Mbezi “100mm? leat 8.4 456 53 509
o I]ala-Kariakoo 100mm® lcct 1.3 71 8 . 79 -
Total ‘ 1 1,036 1,261 12,297
. *: )

_ _ Speci ﬁcatlons Line length (km) Construction cost (US$1 000)
.Ye.ar __.Nz.u.ne; OFTL : of conductor - New Addlttonal For.elgn Domestic Total
: e ‘ - . : - | currency | ‘currency .
MNjiro-Mt.Méru 100mm? fect 7.3 397 46 443
ﬁg’;‘:ig‘fB"ma. [ 1G0mm? feet 7 381 | 44 425
2000 g‘éﬁggf‘ Trade ") (Gomm? feet | 0 | 543 63 . 606
Kiyungi-Marangu 100mm?® lect 43 ‘ 2,336 271 2,607
Njiro-Unga LTD [00mm® lcct 58 5 37 352
Njiro-Usa River 100mm? fcot - 21.3 ' 1,157 134 1,291 -
Tengeru-Usa River | 100mm®leet . [ 125 679 - 79 758
Njiro-Monduli 100mmZicct - | - -38.6 2,007 243 2,340
Njirp-Sakina 100mm? 1ect 13.2 717 83 800
2003 Mt.Meru-Sakina lOOmm lcct 8.1 L 440 51 491
S | Fade School- 100w fect | 3.7 201 23 224
| NjiroNjiro B 100mem” lcet 3 163 19 182
2004 | KCMC-Gomberi 100mm?® 1 cct 4.9 266 3. 297
Total : ' 9,692 1,124 10,816
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Fig. 7.1.1 Typical Design of 132k_V and 6_6k_V _‘St'eél ToWers' :
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7 2 Substation Facrht:es Conoeptual Design

| 7 2 1 Bassc Concept of De8|gn

‘The purpose of thrs project is to renew the neoessaty facilities and to mako use of
“existing substations” availably by utilizing the transmission facilities, substations, and -
~distribution facilities that make up the exrstmg electric power system, to expand facilitics

coping with increased power demand in individual regions and areas, and to keep
~ supplying stable - power to users by addmg transmission faolhtlcs substations, and"
' d:strlbutlon facrht;es as requlred for new users, :

The characterrstros of this pI'Q]CCt are thdt power is. basmally supphed from remotely
posrtroned large-soalc hydroelectric power plants and that the number of transmlssron lines
for supplymg power to the Ioad centers is qu;te lmnted : '

Actually, there is only one prrmary substation at Ubungo S/8 in the Dares Salaam -

'area at Njiro S/8 in the Arusha area, and at Kiyungi $/S in the Moshi area. The supply

capacity and f‘ICIhtleS reliability of each of these substations is the key to the stable power -
supply to these areas. ThlS hlerdrohlcal oonﬁgur ation wrll be mamtamed in the futuxe

: Fxcept for the exrstmg secondary substatron in the Dar es Salaam area, power from |
the substations is supplied directly to the 33kV distribution ‘substations. Therefore, the -
‘most reasonable and : economical way for malntdlmng and operating the facilities is to

. determine the basic design conditions so that the adequate for each substation hierarchy
level is acquired, and to plan, evaluate, and determine the fac:htles conﬁgurat;on famhtres_ '
specxﬁcatlons and devrce speoxﬁcatlons : : .

E '(1) Settmg tehabil_lty levels

‘The substation reliability levels to be set are classified to lowest absolute levels and

relative levels within the power network. The absolute levels are related mainly to basic -

' performance of devices, and the relative levels are related mainly to the bus configuration,

" main circuit conﬁguratron groundmg method protective relay devices, and system
oonﬁguratron ' : :

The rehability levels are classified by the following factors:

Positioning in hierarchy in the power system
- Voltagelevel - . :

Number of prlmary mcommg / outgomg

Total number of transformers

Installed capacity .
Grounding system (such as transformer neutral point dlreotly grounded non-
grounded system) y :

Extend of influence by fault

Protective relay system apphed

The rehabrhty levels fmal]y classrﬁed by the faotors above are given in the table
below :
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'Iablo 7.2.1 Rellabzlity a551g11n1o11t tablo

Reliability level 11

" Reliability level 11l

No. | Reliability items Relmblhthvel [
i Pf)s-’t‘f)"'llg n Primary substation Primary or oecond'iry | Distribution substation
hicrarchy - substation :
| Extent of influence I oﬂuaoce to loacll center | Influence to load center_ Influence mainly to
ii whole area or wider whole area or wndel : o
: by fault ST feedér lines
range range : ]
i f;ﬁg}“?’ "O““ge 220KV or 132kV 132kV 33KV (partly 66kV)
Number of primary ‘ o o _ S
iv z_m_d‘scoondary i: More than 4 lines 2to 4 lines - 2 or less lines
incoming/outgoing o . - AR 47 -
transmission lines . :
y | Total number of More than 6 -~ - . 3 to 6 _ 3orless .
. | transformers - : L R .
-vi | Installed cqpﬂctty More than 10OMVA 60MVA to lOOMVA GOMVAorless -
. TR A | Nonsgrounded in
vii Gloundmg system : Dlroct grounding Dlroct groundlog principle. ; .
'viii. Proteclive relay -~ | Short-ciicuit protection; | Short-citcuit protection, | Short-circuit protection
~ | 'system " ground fault protection . | ground fault protection | in pr mcnple
B T e -Ubungo, {lala, Tegeta NOR, FZIII, Yombo, : 0L
- |- Applicab | DSM Kinyfrezl B Mbagala, Kurasini Dl§tl‘lblll’l()l‘l substation -
ix |1eSS. Fasha | Njiro . : S Distribution substation
ame o " N R -
ame Moshl Klyungl ——— Distribution substation

_ (2 )Substatlon Bus Conf” guratton

3 (a) anary or secondary substatlon

For the primary or secondary’ substation bus conﬁguratxon smgle bus mspeonon'

; 'l)us double bus, 1.5CB, or quadrup!e bus type may be adopted

However, in the target substations of this pl‘()jcct the number of mcommg / :

. outéomg lines for each voltage for the 220kV or 132KV line is _eight for the 132kV
* lines for Ubungo S/8. For the transformers of these lines, the number of feeders is

fourteen assuming a4 maximum of four banks that includes the current two banks and
two more to be added, and {lala expansmn line and New Oysterbay new lifie in futuro
The bus configurdtion of this 01rcu1t is already compnsed of double bus of one t1e

: 'lheoretlcally, the more th(, bus is d1v1ded the higher the rehablhty of the _
fac111t1es because the range influenced in case of an accident is limited. But, if the

" number of necessary circuit breakers increases, protection of the bus becomes complex.

Therefore, an appropriate type should be selected conslderlng economlcal mamtenance,

and oper’ttlonal chtors :
Moreover, rany of the substations requiring a high reliability 1evel in this project

are existing ones, which have not been designed as highly reliable bus types such as

- double bus. Changing the single bus type to double bus type requires large-scale -

reconstruction of the outdoor bus, switchgears, and protective relay devices. This -
involves large costs and the system will necd to be stopped for a long time.

Cons1der1ng the matters above, the bus conﬁguratlon is planned as descrlbed'
below.
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" For Ubungo and lero the '1dd1t10nal )20k\/ ‘bus should be conneotcd to the
exmtmg 220kV bus wa a d1scomlectmg sw1tch to avoid the long time systcm outage
due to bus faults, '

Tven when the numbcr of fcede1 lines connected- to the 132kV linc of each -
substation exceeds 6, a dlsconncotmg switch should be inserted between the existing
: fmd new buses to avmd system outage due to bus fﬂlluiCS

' (b) Bus configumtwn of dlStrlbllSlOIl substatlon - '

- In distribution substations, a single bus type should be adoptcd because l’trge~ _
scale répairs are not required for bus accidents and back-up by 11kV dlstnbunon '
: laclllttes extendod in the future can be cxpcctcd ' :

(c) Insulatlon comdmatmn ‘ :
- Insulation coopenatton is a function ot a substatlon wlnch mamtams its msulanon
L pei formance agamst hghtnmg sulges or sw1tchmg surges. :

The 1mportant 1tems for msulatlon coopelatmn are: o
_ 1.-‘£nsurmg the device w1thstand voltage 1eve1 is in cooperatlon wuh the surge arrester L
. protection level, - :
A Setting an- appropmate protectlon level that is, regulatmg the lightmng anestm
- protection level and the maximum res;dual voltage for operatmg the: l1ghtmng
- arrester. : .
3. Setting approprlate values for the ground and pl‘l‘lSC segrega’uons of device ohargets '
‘ 1ncludmg outdoor buse‘; ' -

: “The design values for 1tems above are given below.. These value_'s are based on
(1) Devnce w1thstand voltage levels :
- The maximum coniinuous operation voltage and lightning impulse w1thst'md

voltage for cach of nommal voltages adopted are- g1ven in the table bolow

lable 7. 2 2 Wlthstand voltage levels of devlces

(n) Rated values of l1ghtmng arrgster

The rated voltage, minimum discharge voltage and maximum resxdual voltage
for each of the nominal voltages of the lightning arrester for protectmg the devices

- are given in the table below
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No. " Nommal_ voltage (kV) it kV) _ _w1thstand volt’tge
1 33 34.5 200

2 66 69 350
3 132 ~. 138 630

4 S 20 - 230 900
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_Table 7.2.3 Rated values oflighﬁiing arfester

7 (111) E!eetueal cie'u'ance desxgn B

' Nominal voltage Rated voltage - Mininwn - Maximum
No. | Mo kv ’ kv ¢ ~ discharge residual voltage
: (' ) (V) voltage (kV) - ~ (kVY)
2 - 86 84 119 269
37 132 126 ~75 708
4 220 210 930 €05

- The minimum and standard electnca] elearance between the outdoor bus
conductor and ground and those between eonductms (phase to phase) should be set as -:'
“the msuiation clearance o - . S ‘

In the same way for the device charged part ‘the mnnmum and standard values

between the changed part and ground and between oharged part phises should be set. '

 In the table, the minimum value refers fo the minimum distance between the
" conductor and ground when the charged part is fixed and the standard value refers to

the distance between eonductor centers apphed when the tension bus is mﬂuenced by"
. Wmd ete, : . :

When expandmg the ex1stmg faGllltICS thelr values shouid be adopted for
conmstency in the substation if they sausfy the current eondmons and not less than
the mdleated values. - ~ S '

Table 7 2.4 Insulatlon segregatxons ot de31gr1

Nommal 'Insulation segregation . Phase i_n‘sulatio_n
No. voltage LIW_V : for ground {cm) - segregatmn {em) -
o &) (kv) Minimum | Standard | Minimum .| ~Standard
C e ~ valus value - value ~ value -

1 33 200 - 35 50 - 50 90
2 66 - 350 - 65 90, 90 150 .
3 132 - 650 - 130 ¢ 170 1T 250 -

4 220 900 180 230 230

360

(d) Salt contammahon des:gn R
- For this project, the Dar es Salaam arca has 2 problem w1th salt contammatm In
this area, the 33kV substation in Msasani $/8 suffers from severe ‘salt contamination. -
Actually, salty wind bIOWS mto the 11kV cubicle, causmg damage to the 1nte1nal '
insulation. S : o

No outdoor facﬂltles have. occurred in the substatlon most mﬂuenced by salt-'

contamination. Therefore, the devices used for the 33kV lines of substations with the .

same or less salty conditions can be assumed to have no problems with salt.

As a result, 132kV substations neat the seashore would have probiems These are
132kV CerllltS m New Oysterbay and Kurashml S/8's.

(1} 132kV eqmpment contammataon deSIgn _ o ~

The most important factor in the salt contamination design is the past ﬂashover
faults caused by salt contamination and the data indicating the grade of contamination.
density at the faults. However, there is no such data in existence. The only data that is
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‘ assumed to be useful is the exqmple of the Tegeta S/S posltloned relatwely close (3
~ km) to the seashore and the design of 132KV transmission,

For thc fegeta S/S bus, nine insulators are ueed on the TANESCO side and
sixteen on the IPP side. On the other hand, eleven insulators arc used for the 132kV
~ transmission line. They are all standard suspension insulators and the difference
between insulators - should be only small. In this case, the difference may have
1nereased because different demgners demgned them :

In ihe Tegeta S/‘S no ﬂashover faults have oceuucd due to salt contamination in

. five years. Insulators outdoor are washed by rain, and the volume of salt put on the

insulators by seasonal wind i mereasee and decreases repeatedly every year. That is, it
~ reaches the maximum level in dry seasons and goes lower in ramy seasons hve-year_ _
‘ data shewmg no aeeldents would bea kind of mdex _

Per the eleven 1nsulatms of the transmlssmn lme that leads to the cable landing -
'pemt for Zanmbat, few. member of flashovers have occurred under the same design.
Therefore, eleven or more msulators would be- sufﬁment if the position is not too -
elose to the seashorc o - '

_ Next when a ground fault oceurs on a smgle tlansmmsmn lme of the 132kV
o system where direct grouriding is adopted the increase of t‘ne voltage to ground is less
“than that ier a non- g:oundmg type. Therefore, for 11+1=12 insulators, the denelty of

~equivalent salt adhered is 0.06 mg/em whleh is converted to 0.03 mg/em for -

msulatozs used m substations S

'Ihus the 132kV elremt for th\, 132kV substahon should be designed as follows
- For bus insulators, equivalent salt adhered (ESDD: 0.06 mg/em?) '
For dev1ce 1nsulat0rs equwalent salt adhered (ESDD: 0.03 mg/cm )

> (11) llkV cublele eontammanon demgn :
o Currently, most of the 11kV cubicles of the dlstnbutmn substatlons in Dar es
Salaam are of the indoor type, although some are of the outdoor type.

- When installing cubicles of the outdoor type in an area that may suffer salt -
contammatlon the characteristics of contamination on the indoor facilities and the
condmons that cause diclectric breakdown should be glven due eons1derat1on

L] Relatlonshlps between adhered salt mSIde and outside a eubzeie
'As a matter of course, the measurcment results in the past show that the more
- the salt adheres outside a eublcle the hlgher the degree of contamination inside
- the cubicle.
" What should be notleed in these meastrement results is that the salt adhered
(ESDD) outside a closed type outdoor cubicle is 0.2 mg/em’ and the ESDD inside
-the cubicle is 0.002 mg/em?, which is negligible, while the ESDD outside a
ventilation type outdoor cubicle is 0.1 mg/em?and the ESDD inside the eublele is
0 02 mg/cm which is 20% of the outside value :

K ;. Characterlstlcs of lndoor contammatlon o :
The salt adhering to outdoor facilities will be saturated at a certain value

because of the cleaning effect of rain over a long period of time, except for rapid
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cont'unulatlon ina compdl atlvc}y shmt time dunng lho period of thc momoon On
the other hand, indoor contamination may be assumed to have ho notable
saturation tendency because no cleanmg cffect by rain may be expected. However,
the results of exposure tests in the past show that (1) the top side of a suspension |
insulator shows a tendency to -saturation in approximately two years and the
bottom side shows the same tendency in appro:-ﬂmately one year, and (2) a station
~ post insulator shows a tendency to saturation in approxnmately two years, but it is
- not notable. Therefore, the contamination of indoor facmtxes or the inside of -
" outdoor cubicles will reach saturation in two years or more, aud in thls pmod of
' tlme the accumulated contammatlon steadlly increases.

0 Cond1t10ns tor causmg ﬂashover faults by contammat;on ' ST
‘Even when salt’ contamination inside a cubicle has increased to a certa:n ]evel o
flashover faults will not occur if no*dew is condensed. In other words, flashover -
_ Iaults may be avmded by lowermg the relative humldlty 1ns1de a cublcie

e Eﬂ'ect of c]eamng ' - : : :
_ Fable 7.2.5 shows the effect of dry w1pmg measured in the past In this
measurcment the equwalent adhered salt’ was measured before and after dry
-~ wiping the sample whlch had been lbft appnoxxmately one month with no power . -
apphed : o : -

o 1able 7 2 5 Measured results of dry—w;pmg effect

- Equivalent salt adhered
A - (ESDD) = o
~ Insulatortype . | . ° (mg/mmz) s © " Remarks
S o ' Before dry Aﬂer dry - E
e wiping - wiping .~ f o o
Standard porcelain  support 0.0045 . 0.0020 -~ | Average value from
insulator for 22kV B i RS three samples o
Standard porcelain - support 0.0067 - 0.0028 | Average value ~from
insulator for 6kV o SRR four samples '
Epoxy resin support msufator - 00101 0 | 0.0063 Average value from
' ior 6kV - . . i | four samples

Measures for avmdmg ﬂashover faults due to contammatlon ,

According to the measurement results and flashover fault COﬂdithnS described
above, possible measures for avoiding ﬁashover faults may be as follows:
- Useof sealed cubicles .

@ Use of structure allowing closure of ventllatmg holes

(3 Preventing condensation of dew by appropmte use of heaters of
appropriate capac;ty :

Decreasing adhered sait by per10d1c cleanmg
® Over-insulation design of internal devices 7
® Shielding cubicles to reduce salty wind blown in

® Evaluation of measures for avoiding flashover faults due to contamination
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able 7.2.6 Measures for 'w01d1ug ihshovm faults due to contamination and
their evalmtlon : :

'I'lble 7, 2 6 Measured for avo:dmg ﬂashovm faultu duc to contamination and theu evaluation

Measures :

- Advantages

DlS'i(lvallt'lgGS

Compreheu
" sive
evaluation

U.sé of sealed

Steadily décroases
contamination, promismg

Countermeasures for raised internal
temperature require special designs for

structures .

effectiueness. :

ey | cubicles internal contamination internal devices and housings. B
- equivalent to that on mdoor : S
e cubicles. SRR S S
| Use of Effective as emergency sscape § Unavailable when both heavy load and .
‘structure from rapid contamination: rapid conlamination oceur .
@ | allowing Comparatively economlcql smulltaneously in high-temperature ) B
: closure of melhod period. :
. | ventilating Diffi cu!t to manage.
.| holes L S : : ]
L SR Comparatively economical- - | Diffi cult to use appropt tately during a -
@ | Useof heaters | method promising | period when both the relative 1111|n1d|ty B
C TR ‘effectivencss. | and temperature are high. -
@ Periodic Steadily feduces 'Requires sufficient safety measures. A
-~ | cleaning contamination, . Requires complete or partial shutdown,
.7 Over- 0 Design for approprntely Requires high cost for msulatmn- -
- ® -insulating . ‘assumed contamination will - 1e£ated parts. ' AA .
.| internal promise suffi cient :
' devices effectiveness. S . S
PR Already has certain results A | May not be effective for some areas
.- |'lnstalling. . - | double-shielding wall - depending on the route of salty wind -
® | shielding - contamang a part of the roof | blown in, - ' A
‘may promise higher '

e Recommended measures for avmdmg ﬂashover faults _ :

According to- the evaluation results given above, over- -insulation desugn of
1nternal devices, slneldmg structures su1roundmg cubicles, and periodic cleamng
can be considered: as effective countermeasures. Note that cleanmg requires
suﬁ' ment safety measures such as a complete shutdown '

(e) Standm ds of devnces and rated values of main dcvnccs
* The standards applied when selectmg devices should be based on 1EC or its
equwalent The rated values of devzces used in this pIOjE:Cl are glven below. -

(1) Transformers

‘The standards should be based on IEC, or its cquwalent The targets are the
major transformers in substat10ns for 33kV or more. The cooling type should be self-
cooling with oil and a tap changer for loading should be equipped.
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Table 7.2.7 Transformer qpeelﬁcatlom |

N Prlmaly S‘:fiﬁtl:l(ggy Capacity | oLTC _e_ne})ju_sting Connecting ' Remarks
0. | voltage (kV) V) (MVA). width {9, -%6) type _ DR
1| 220 132 60. | - +l0, -10 Y-Y-D Applied to Njito
2 12 ]33 | as o | 45 i Y-Y-D R
3] 033 ' e 30 10, =10 - YD Applied to City Center
4 33 |l em s oo e o] YD |
5 3B 10 CH0, -0 | YD For Arusha, Moshi -
6 EX U T 5 | +10..-10 ] YD | ForArusha, Moshi -

S (1i) Czrcult breakers : o . _ _
| - The standards should be based on IEC or its equlvalent l" hc targets are the

: mrcmt breakers in substations for 11kV or more. C0n31der1ng the future companblhty,
the r'xted values Qhould be eon31stent as far as possxble

TabIe 7. 2. 8 Cn‘cult breaker spemﬁeatwns |

: .Rated Standard . Rated . |
No. Nommal . Rated - Rated breaking | - rated breaking . .
0. | voltage voltage - e R - P Remarks
RV &V) eun.ent (A) .eurrent “operating -'t_“,“f? : R
. R B : o (kA) voltage (V) | {cycles) -
- 220 - L 240 2000 L3451 SDCI00 g
(201132 145 - 1200 o025 0 [ .DCI00. U5
3 66 12 S 800 20 “DCLIOY 5 Rt l R
4 3 | 36 [0 |25 | bcigo |5 | Retedyalies
5 33 236 | 1200 [ 123 DCIG0 S e 2‘12""? ent.
6 33 |36 | 2000 | "25 | DCLO0- | 5 ST INOTE,
T il 2 1200 25 - DC100 - | 5 -
g il 12 2000 - 25 - DCI00 - 50

(iii) Dlscolmectmg SWItches L ' SR o _

_ The standards should be based on IEC or its eqmvalent The targets are the _
circuit breakers in substatlons for 33k V- or more, Considering the future companbihty, ;
the rated values should be consistent as far as possible. -

- Disconnecting switches used in eombmatmn w1th circuit breqkers should be i in -
cooperation with them, - '

Tab]e 7.2.9 Disconnectin'g switch specifications

: - Rated ST SRR
: Norminal Rated - “oi oy | .short- .Stdndar-d Rate'd S
Rated : . rated breaking | ]
No. voltage voltage : time e - Remarks
: | current (A) ‘ operating time -
(kV) (kv) : current :
. _ - A (kA) vo!fage (V)| (cycles)
1 220 240 2000 315 DC100 3
2 132 145 C 1200 - 25 " DC1oo - -5 R 'd.j .I :
3 66 72| 800 20 {"cioo [ s | Ketedvalies
4 33 36 600 | 125 | DCI00 5 camve =t
5 33 36 1200 | 125 DCL00 5 ormore
6 33 36 2000 25 DCIO¢ 5 ]
(lv) Other devices

Also for the other devices, the standards should be based on IEC or its
- equivalent. Considering the future compatibility, the rated values should be consistent
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- as far as 'p'os'sibk:

(i) System voltage ‘

This project does not include selecting the system voliage for transmitting to the
foad center from a far remote power station. It is within the limited range of an c‘ustmg
system,

The system voltagt, apphed to a substdtlon is related to thc new or expanded
 facilities of a substation in an existing system. The standard voltage in cooperation with
.. the existing facilitics is most economical and most advantageous for operation. -
~ Therefore, the existing voltage should basically be adopted. That is, the substation

E . primary voltage should be based on 220kV or 132kV, and the seoondary voitage should .

'be based on 33kV

- Other voltages for examp}e 66kV may oniy be used when ex;stmg facnhucs ina
llmlted area such as Moshl are avallable

_' (g) Basxc condltmns for svstem opcratwn ‘ o C
B The dev1ces demgned installed, and operated in thls project are to be used in the _
same place as or close to the place where the existing devices are being used. That .

means, the system operator may use these devices under allowable conditions for the * -

- existing facilities, The actual conditions arc given below.
_ The long-term voltage fluctuation assumed valuc is 50% of tap changer adjustmg
_ w1dth under foad of the transformer. : :
. 220kV system: #5%orless - -
132kV system: . 42.5%, -7.5% or less
33kV system 5%, 5%

(h) Transportatmn limit - : -

. . Because a transformer of appmx;mateiy 70 lons can be ttansported by. land for
: Moshl and Arusha, devices not heavier than 70 tons may be transported without any
* problems for the Moshi and Arusha area. Because the heaviest device in this project is
no heavier than 70 tons, no problems may arise for transportation

_ Poss1ble probiems in transportatlon for the Dar es Salaam area may arise when
B transpomng transformers to the Kinyerezi point, which is pianned to be adjacent to the
power plant and to Yombo

, For Kmyerem transportdtion pioblems ‘may arise - for tu1bmes used for the power

plant; If a transformer is heavy and it causes a transportation problem, transportation
methods need to be conmdered such as breaking down the transformer before
. transportatlon

: Por Yombo, there i is a ra1lway dpprommately dt a point 1 km away from the

scheduled construction place. There may be no transportation problems if unloading is
possible at this point.
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7.2.2 Scope of Substatlon Rehablhtatton
Construction

In conclusion of lhe current study, tlus section glves the scopes. of thc cx1stmg_
substation rchabilitation and expansmn and the new substauon construchon and their

completlon yea1s

| -rehablhtated and those related are- treated sequcntla]ly and construction of new facilities
contain_a part of the next construclion range, t0 reduce the operation cessation time. The

Expans_io'h', and New

- To” m’tke the constluctlon pian efﬁment and economlcal the' facllme.s to be

_ complcnon years are given assummg that the constructaon prog,resses as planned

(1) Scope of rehabilitation_

(a) Dar es ‘;alaam rehablhtatmn scope .

| 'lable 7.2, 10 Contents of Rf-hablhtat;on in Dar es Saham

No.

Nflme of S/S

Year

© Contents

Eqallpment

Remark

Mbezi

5004

33/1 tkV 15MVA TR

"CB with CT for Line

DS for Line'
33kV.CB with CT
VDS
Lightning Arrester =
Protection Panel for Line

Protection Panel for TR
"11kV Cubicle

Auxiliaty Panel
Monitor Panel

DC Supply Equipment
Construction Mater:al
Installation °

Construchon Start in 2003
Construction Span 18 months

City Cénter -

. 2004

33/11kV 30MVA fR
33kV CB with CT
33kv DS - ’
Lightning Arrester
Protection Panel for TR
11V Cubicle .
Auxiliary Panel
Monitor Panel -

DC Supply Equipment
Control House
Construction Material :
Instailation -

Construction _S.tan in2003
Construction Span 18 months

FZIL

2004

33kV CB with CT
33kV DS .

11kV Cubicle’
Auxiliary Panel .
DC Supply Equipment
Construction Material
Installation

.--.--.--—-(\J.—-.-—---,----—t\)—-.._].--—mm.———-—M_m._.m_u.._mlg'..g

Construction Start in 2003 .
Construction Span 18 months
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Contents

No, | Name ol'S/S | Year " Hquipment

K2
<

Rema rk

4 FZ1 2004 | 11kV Cubicle

' - | Auxiliary Panel
DC Supply Eqmpmcnt
Construction Material
Installation

Construction Start in 2003
Construction Span 18 months

5 - | Ubungo 2002 | 132/33kV S0MVA TR
e 33/11kV 15SMVA TR

132kV Switchgear

33kV Switchgear -
3% Switchgear
| Protectiort Panel for me TR
 Station Service, DC Supply
Equipment

Control House

e S VU ) P

6 * | Korasini_ | 2002 | 33kV CB with CT
S i | DC Supply Equipment

7 Oystérbay 2004 | 33/11kV ISMVA TR _
: : : o 33kV CB with CT for Line
33KV DS for] ine :

T

33kV CB with CT
33kV DS -

Lightning Arrester
Structure

Bus - ¢ " :
Protection Panel for Line
‘Protection Panel for TR
L1kV Cubicle ~
Auxiliary Panel
Monitor Panel

DC Supply Equipment
Conirol House
Construction Material
Installation

L e N T - - B S PP I B N e ) [ N

Construction Start in 2003
Constrirction Span 18 months

(b) Rehab:htatmn scepes for Arusha and Moshl

Table 7 2. 11 Contents of Rehablhtatlon in Amsha MOSh‘i S

| No. Name of S/S Ycar ; Equn(]l;}(;;:tents. o, Remark
I Njiro 2004 | 132KV CB 2 Constraction Start in 2003
: S [132kVCT 2 Constraction Span 18 months
33kVCB 7 o C
33kV DS - i6
Monitor Panel 1
s ' 1 DC Supply Equipment 1 = L
2 . Kiyungi 2004 | 66kV CB .4 Construction Start in 2003
: 66kV PT - 1 | Construction Span I8 months
33kVCB 6 :
Monitor Panel ] i
DC Supply Equipment {
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No.

Name of S/S

Contents

~ Bquipment

Remark’ .

Trade
School

33/11kV (OMVA TR

33kV CB with CT for Line .
33kV DS for Line

BV PT

CB with CT -

DS .

Station Service TR
Lightning Arrester

Structure - '

Bus -~

Protection Panél for TR
Protection Panel for Line
(1kV Cubicle - -
Monitor Panel’

Auxiliary Panel -

DC Supply Equipment -
Control House B
Construction Material -
Iristallation -

Constraction Start in 2003
Construction Span 18 months

Boma Mbuzi

2004

33kV CB with CT for Line. - .
33kv DS for Line .~~~

33KV PF ,
33kV CB with CT
33kV DS

Protection Panel_fori 33kV Lme a

[1kV Cubicle

Monitor Panel

Auxiliary Panel _
DC Supply Equipment = -
Construction Material -

‘Installation

‘Construction Start in 2003 -

Construction Span 18 months

Kiitex

2004

3311kV IOMVA TR
33kV CB with CT .

33kV DS '

33kV PT o
Station Service TR
Lightning Arrester
Strugture

Bus .
Pnotectlon Panel f01 TR

Protection Panel for 33kV Lme

11kV Cubicle

Monitor Panel
Auxiliary Panel = .
DC Supply Equipment
Control House ,
Construction Material

Qty
1
2
2
2
1
3
!
!
1
1
!
2
5
1
I
i
1
SRR I
S
—
1
!
I
l
I
4
!
1
!
!
1
1
l
l
1
i
1
1
1
t
1
4
!
1
1
1
!
!

| Construction Start in 2003

Construction Span 18 months -

Installation
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CHAPTER 7 CONCEPTUAL DESIGN OF TARGET FACILITIES

No.

o ' . -~ Contents ' : :
Name of S/3 | Year ‘ " Equipment Oty. Remark .

Construction Start in 2003

Unga LTD 2004 | 33/11kV 1OMVA'TR
S : Construction Span 18 months

33kV CB with CT for Line
33kV DS for Line

3kVPT ’

33kV DS -

Station Service TR .
Lightning Arrester

Stmc{ule )

Bus

Protection Pancl for TR
Protection Panel for 33kV Lme
‘11kV Cubicle

Monifor Panel

| Auxiliary Panel

- | DC Supply Equipment .-
Conirol House

| Constiuction Material
Installation

INYM [ 2005 [ 66kV T/L CB.DS

| Same - 2005 | 132kV CB

132kV DS
132kV CT
L 33kVCET
Protection Panel for TR
Monitor Panel .-
‘Construction Material
Installation :

et b 0 B e e [ e b e e e ] B W) o s QD = LA LI BRI RS

() Expansion ahd new 'construction o

" (a) Expans:on and new constructlon for Dar es Salaam

- For the Dar es Salaam expansion plan, expansion should be camed out as long as -

' the sﬂe and other conditions permit, because the existing substation is adjacent to the

Joad and most of the existing distribution lines or routes are available. The outline of
the expansmn and new construction are gwen below ' '

-.Table 7.2.12 Contents of hxpansmn in Dar s Salaam

Contents

No. | Name of S/S Year . — Remark .
i N Equ;pment : Qty. :
1 | Sokoine 2004 | 33/11kV ISMVA TR ‘Construction Start in 2003
' o | 33kV.CB with CT Construction Span 18 months ‘
33kv DS _
IV PT Bus is omltted due to limited

Station Service TR

Lighining Arresfer - .
Protection Panel for TR .
Protection Panel for 33kV Line
11kV Cubicle

Maonitor Panel -

Auxiliary Panel

DC Supply Equipment

Control House .
Construction Material
{nstailation

space

— s e bt A (] M Rt mam pam mam s
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CHAPTER 7 CONCEPTUAL DE.SIGN OF TARGET FACILITIES

N.o.

Name of §/S

Year

Contents

Equipment

: R_ciuark

Kurasini

2005

33/IlkV ISMVA TR

33kV CB with CT

33kV DS -
Lightning Arrester

Protection Panel for TR

11kV Cubicle .
Monitor Panel
Control House
Construction Materlal
Installation - -

Construction Start in 200_4 :
Construction Span 18 months

Mbagala

2005

33/11kV ISMVA TR
13kV CB with CT K
33kV DS

Lightning Arrester .
Protection Panel for TR
[IkV Cubicle

Monitor Panel

:| Auxiliary Panel -~

. DC Supply Equipment
Construction Material .

Instaliation -

-Construction Start in 2004

Construction Span 18 mon_th's '

Mikocheni

2004

33/11kV {5MVA TR
33kv CB with CT
33kv DS -
nghtmng Arrester
Bus

Protection Panel for TR
11kV Cubicle

Monitor Panel
Auxiliary Panel .
DC Supply Equipment
Construction Material
Installation - ’

‘Construction Sfért in 2003

Construction Span 18 months

Tanda_le N

2004

33KV ISMVA TR
BV CBwith CT
33kv DS

Lightning Arrester -
Protection Panei for TR
11kV Cubicle '
Monitor Panel
Auxiliary Panel -
Bus Expansion Material
Construction Material
Installation

Construction Start in 2003

Construction Span 18 months

FZ1l

2004

33/11kY ISMVA TR
33kV CB with Cl
33kV DS :
Lightning Airester

Protection Pane! for TR

1ikV Cubicle
Monitor Panel
Auxiliary Panel

Bus Expansion Material

Construction Material
Installation

Construction Start in 2003
Construction Span 18 months
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CHAPTER 7 GONCEPTUAL DESIGN OF TARGET FAGILITIES

No.

Name of 5/5

Year

Contents

Equipment

Remark

Hala

2006

33/11kV ISMVA TR .
33kV CB with CT
33kV DS
Lightning Arrester
Protection Panel for TR
11kV Cubicle’

Monitor Panel -~
Auxiliary Panel -

Bus Expansion Material

“Constraction Material

Installation . .

Construction Start in 2005
Construction Span 18 months

Msasani

2005

3M11kV ISMVA TR
33kV CB with CT for Lme
33kV DS for Line
33kV.CB with CT

33kV DS o
nghmmg Arrester
Strecture i

Bus Expansioit | Matel 1al

Protection Pancl for 33kV Lii;b

Protection Panel for TR
HkV Cubicle

1 Monitor Panel

Auxiliary Panel - .
DC Supply Equipment
Construction Material | -
Installation

Construction Start in 2004
Construction Span 18 months

Bahari :
Be_ach

2007

33/11kV ISMVA T R

1 33kVv DS for Line

33kV CB with CT

33kvDS

Lightning Arrester

Protection Panct for TR
Protection Panel for 33kV-Line
11kV Cubicle

"Monitor. Panel

Augiliary Panel -
Construction Material
Installation

.-'--»-‘-—-.;;m——umm-_-»-m,--——&.—z\},—.-—-u-_wm_._-H_-..._._u,__._._._g

Construction Start in 2006
Construction Span 18 months

Bahari Beach 5/S will be
commissioned in 2002,
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_GHAPTER 7 CONCEPTUAL DESIGN OF TARGET FACILITIES

No.

Na_me of S/8

Year

Contents

Equipment

: R'emarik

10

Mbagala

2005

132/33kV 45MVA TR
132kV CB with CT for Line -
132kV DS for Line

132KV CB for TR

132kV DS

132kV CVT

132kV CT .
132kV Lightning Arrester ‘
33kV CB with CT

133kV DS

33kV Lightning Arrester
Structure ©

Bus Expansion Materlal _
Pratection Panel for Line
Protection Fan¢l for TR -~
Protection Panel for 132kV CCT

‘Protection Panel for 33kV CCT '

Monitor Panel
Auxiliary Panel - -
DC Supply Equipment
Control House -

“Construction Material

Installation -

Consi‘ruction Start in 2003
Construction Span 24 months

1

Kurasini

2005

132/33kV 45MVA TR L
132kV CB with CT for Line
132k\/ DS for Line

132kV CB for TR

132kV. DS

132kVCVT

132kV CT _
132kV Lightning Arrf,ster
33kV CB with CT

33kV DS o
33kV Lighining Arrester S
33KV CVT '
Structure

Bus Expansion Materlal
Protection Panel for Line
Protection Panel for TR
Protection Panel for 132kV CCT
Protection Panel for 33kV CCT
Monitor Panel

‘Auxiliary Panel -

DC Supply Equipment
Control House

Construction Material
Installation

Construction Star in 2003 |
Construction Span 24 months .

Hala

2005

132kV CB with C7 for Line
132kV DS for Line

132kV CB for TR

132kV DS for TR

132kV CVT :

132kv CT

Protection Panel for Line
Construction Material
Installation

__‘,u.._.....,...__.m,_......_.»_.m____ammmm_ww‘mmauaww'w'w_-.._-.__..._.,__.__._.._.m_h..,.‘wm‘_.uuw._.MM,'_.:%

Coordmatmn expansion
with Kurasmx S/s upgrade
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CHAPTER 7 CONGEPTUAL DESIGN OF TARGET FACILITIES

No;

Name of 8/5

Year

Contents

Equipment

o
e

Remiatk

13

FZ 11

2005

132KV CB with CT for Line
132kV DS for Line

132kV CB for TR

132kV DS for TR

132kV CVT

132kV CT

Protection Panel for Line
Construction Mateual
Installation

Coordination expansion
Kurasini 8/S upgrade -

14

Chang'ombe

7008

33/11kV 15MVA TR
33kV CB with CT
BkVDS
Lightning Arrester
Protection Panel for TR
L1kV Cubicle .
Monitor Panel

Control House .
Construction Material
Installation

Construction Start in 2007
Constraction Span 18 months

15

City Center

2006

33/11kV 30MVA TR
Lightning Arrester -
Protection Panel for TR
11kV Cubicle

_Monitor Panel

Auxiliary Panel
Control House
Construction Materlal
Installation

Construction Start in 2005

Construction Span 18 months

16

Tlala

2006

132/33kV 45MVA TR
132kV CB for TR
132kV DS for TR
132kV CT | :
132kV Lightning Arrester
33/11kV ISMVA TR
33kV CB with CT
33kV DS

33kV Lightning Arrester
Structure .

Bus Expansion Materlal
Protéction Panel for TR

" | Protection Panel for 132kV CCT

Protection Panei for 33kV CCT
Construction Material
Installation -

Constructlon Start in 2005
Construction Span 24 months

17

Mbezi

2009

33/11kV I5SMVA TR -
33kV CB with CT
33kv DS
Lightning Arrester -
Protection Panel for TR
11kV Cubicle

Monitor Panel
Construction Material
installation

e et e e e e [ e et b B e e B DO B e o e e e e [ e man e g b e e et | i it B e et bt e | et e e e e D e

Construction Start in 2008
Construction Span 18 months
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CHAPTER 7 CONCEPTUAL DESIGN OF TARGET FACILITIES *

No.

Name of §/S

Year

_ Conternits

Equipment .

ke

Remark

._l-

18

Kariakoo

2010

33/11kV I5MVA TR
33kV CB with CT
33kV DS for Line
BKVDS
Lighining Arrester
Proteciion Panel for TR
11kV Cubicle
Monitor Panel
Auxiliary Panel

DC Supply Equipment
Construction Material
Installation - . -

Constraction Start in 2009 _
Construction Span 18 months

Msasani

2009

331KV 15MVA TR

33KV CB with CT -

33KV DS

Lightning Arrester.

Protection Panel for TR~

11kV Cubicle

Monitot Panel . -
Auxiliary Panel
DC Supply Equipment

Construction Material

Installation = .

Constriction Start in 2008 - - -
Consfruction Span 18 months

20

City Center

2004

33kV DS for Line :
3BkVCBwithCT .~
BKVDS . ‘
33KV CVT L
Protection Panél for Line
Monitor Panel.
Construction Material
Tnstallation '

Coordinatiof_l: work -
with Sokoine $/8 .expansion -

(Addition of 33kV leadout)

21

Tegeta

2007

33kV DS for Line -
33kV CB with CT
BKVDS

BV CVT
Protection Pane! for Line
Monitor Panel © -
Construction Material
Installation '

Cpordixmtibn work with
“Bahari Beach 5/S expansion

(Addition of 33KV leadout} .~

22

Tegeta

2009

33kV DS for Line

33kV CB with CT -+
BkVDS

33KV CVT )
Protection Panel for Line
Monitor Panel
Construction Material
Installation

e O T i T e T T I T e [ T N - e T e T T e Sy SRy 0 T e N i T

Coordination Wo'rk e
with Mbezi 5/S expansion
(Addition of 33kV }cadout) :
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" GHAPTER 7 CONGEPTUAL DESIGN OF TARGET FAGILITIES

N.o. Name of S/S Yem'

Contents -

~ Equipment

Rcmal k

23 tllala 2010

33/11kV IS MVA TR
33kV CB with CT -
33kV DS

Lightning Arrester
Profection Panel for TR
Protection Panel for Lme '
11kVY Cubicle '
Monitor Panel
Auxiliary Panel

DC Supply Equipment
Constiuction Material
Installation .

Conslruct;on Start in 2009
Construction Span 18 months
Including Addition of :
33kV leadout for Kariakoo Line

24 | Kigamboni | 2005

33kV CB w_lth CcT

33kV DS .

33KV CVT _
Protection Panel for Line
Monitor Panel . . '
Auxiliary Panel

DC Supply Equipment
Construction Material =~ -
In'StaiEation o '

Conversion to Switching Station

© Table 7.2.13 Contents of

-,'__.__mm—mm»—_-__.,__g;.—_mum—g

New Construcﬁon in D'ir es Salaam R

No. Name ef S/S

Year

‘ Contents

- Equipment

het

Rcmark

| Bahari 2003 |

Beach

33/! lkV I5SMVA TR
33kV DS for Line
33kVCVT - -

33kV CHB for TR
Station Service TR
Lightning Arrester
Structire .
Bus Matcrial ‘
Protection Panel for TR
[1%V Cubicle

Monitor Panél
Auxiliary Panel

DC Supply Equipment
Control House -
Constructlon Mqtena!

Installatlon

Conslructlon Start in ?002
Construction Span 18 months
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CHAPTER 7 CONCEPTUAL DESIGN OF TARGET FAGILITIES

N():

Name of 8/8

Year

~ Contents

Equipment

Qty,

Rémark '

Bagamoyo

2004

I3/11kV SMVA TR

33kV CB with CT for L. ine
33kV DS for Line

33kV CVT

33kVv CRB for TR

Station Service TR

Lightning Arrester
Structure .

Bus '

Protection Panel for lR

Protection Pangl for 33kV me

11kV Cubicle
Monitor Panel
Auxillary Panel -

DC Supply Equipment”
Control House
Consiruction Material
Installation :

+ Construction Start in 2003

Construction Span 18 months

Magomeni

2003

33/11kV 15MVA TR
33kV DS for Line
3BkVCYT -

33kV CB for TR

Station Service TR
Lightning Arvester .
Structure .

Bus Material - - :
Protection Panel for TR .
11kV Cubicle '
Monitor Panel -
Auxiliary Panel

DC Supply }:qujpment
Control House |
Construction Material
Installation '

Con’st_r'uc_tion Start in 2002 -
Construction Spa.n 13 m’onth's

on gomg under the co- operatlon
of other donor -

Tandika

2004

33/11kV ISMVA TR
33kV DS for Line
33KV CVT -

33kV CB for TR
Station Service TR
Lightning Arrester
Structure

Bus Material
Protection Panel for T R
[1kV Cubicle
Monitor Panel
Auxiliary Panel -

DC Supply Equipment
Control House
Construction Material
Installation

thStrliction Start in 2003
Construction Span 18 months -
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CHAPTER 7 CONCEPTUAL DESIGN OF TARGET FACILITIES

No.

Name .of S/8

Yeay

Contents

Equipment

2
e

Remark

Muhimbili

2005

33/UkV ISMVA TR
33kV DS for Line
33kV CVT -

33kV CB for TR

_Station Service TR

Lightning Arrester
Structure

Bus Material

Protection Panel for TR -

11kV Cubicle

Monitor Panel

- Auxiliary Panel

DC Supply Equipment
Control House _
Construction Material - |
Ingtallation - '

Construction Start in 2004
Construction Span 18 months

TOL

2005,

33/11kV I5MVA TR
33kV DS for Line
33kY CVT

1 33kV CB for TR

Station Service TR
Lightning Arrester
Structure -
Bus Material - - .
Protection Panel for TR
11kV-Cubicle

'Monitor: Panel .

Auxiliary Panel -~
DC Supply Equipment
Conirol House o
Construction Material
Installation

Construction Start in 2004 -~

Construction Span 18 months

University

2005

33/11kV 1ISMVA TR
33kV DS for Line
33kV CVT

33kV CB for TR
Station Service TR
Lighining Arrester
Structure '
Bus Material .
Protection Panel for TR
11kV Cubicle .
Monitor Panel
Aukiliary Panel

DC Supply Equipment
Control House
Construction Material

b e e b vk bt e bk et b bk [k ot et ot St bk L etk ek om o g e pam o ot et et i ot et S mn b b e e gt bl

Construction Start in 2004
Construction Span 18 months

Installation
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CHAPTER 7 CONCEPTUAL DESIGN OF TARGET FAGILITIES

Name of §/8

Year

- Contents -

Equipment

‘- Rcm'u k

New
Oysterbay

2004

132/33kV 45MVA TR
132kV CB with CT for Line

| 132kV DS for Line

132kV CB for TR

132kV DS

132kV CVT

132kV CT :
132kV Lightning Avrester
33/11kV I5SMVA TR

33kV CB with CT

" 133kV DS for Line -

33V DS .
33kV Lightning Anester )
33kV CVT

Structure

Bus Material -

“Protection Panel for Line o
‘Protection Panel for TR - ..~ .
Protection Panel for {32ky CCT

Protection Panel for 33KV CCT
11kV Cubicle - '
Monitor Panel

Auxiliary Panel o

DC Supply Equipment

Control House

Construction Matenal
installation '

Construchon Start in 2003

-1 Construction Span 24 months

Mburahati

2005

33/11kV _ISMVA"I'R e
33kV DS for Line

33kV CVT . _

33kV CB'for TR -
Station Service TR
Lightning Arrester

1 Structure

Bus Material
Protection Panel for TR
[1kV Cubicle '
Monitor Panel
Auxiliary Panel

DC Supply Fqutpment
Control House
Construction Material
lnsta]lation .

._.....-_........,....;;_.,_..h....._....._'._.._H»__...,_.....4:.m_aWHHAuamc\mm-hw'wmi—-mw"g'

| "Construction Start in 2004

Construction Span 18 months
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'CHAPTER 7 CONCEPTUAL DESIGN OF TAR'G.ET FACILITIES

No.

Nare of §/

Year

Conterils

Equipment

Qs

Rematk

10

Yombo

2005

132/331(\7 45MVA TR
132kV CB with CT for Line
132kV DS for Line '
132kV CB

132kV DS

132kV CVT -

132kVCT .
132kV Lightning Arrester
331KV 15SMVA TR

33KV CB with CT

33kV DS for Line

33kV DS

33kV CVT .

33KV Lightning Arrester
Structure

Bus Material

‘Protection Panel for Line

Protection Panel for TR - -
Protectién Panel for 132kV CCT
Protection Panel for 33kV CCT
Monitor Panel

Auxiliary Panel -

DC Supply Equipment

Contro! House

' "Construction Mqtenal

Installation -

Construction Start in 2003
Construction Span 24 months

Kitunda

2005

33/11kV I5SMVA TR
33kV DS for Line
BkVCVT
33kV CB for TR
Station Service TR

Lightning Arrester

Structure

Bus Material

Protecnon Panel for TR -
11kV Cubicle

‘| Monitor Panel”

Auxiliary Panel _
DC Supply Equipment
Control Housé
Consiruction Matenal
Installation

Construction Start in 2004~
Construction Span 18 months
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CHAPTER 7 CONCEPTUAL DESIGN OF TARGET FACILITIES

No.

Namc.of YR

Year

~ Contents

Equipment

lllcrhark' _

12

Kawe

2006

33/11kV ISMVA TR
33kV DS for Line

33kV CVT '

33kV CB for TR

Station Service TR
Lightning Arrester . -
Structure ' '

Bus Material o
Protection Panel for TR .

| 11KV Cubicle

Monitor Panel -
Auxiliary Panel . .
DC Supply Equipment
Control House - -
Consfruction Material
Installation .

le}
e

Construction Start in 20_05_
Construction Span 18 months

13

Kinondoni

2006 -

33/11kV ISMVA TR -

33KV PT ,
33kVCB for TR -

.33kV DS for TR

Station Service TR -
Lightning Arrester .
Structure R
Bus Material _ _
Protection Panel for TR

Protection Panel for 33kV Lifie "

i1kV Cubicle : :
Monitor Panel -

Auxiliary Panel

DC Supply Equipment -
Conirol House

Constiuction Material
Installation .

Construction Start in 2005 .

| Consiruction Span 18 months -

Kunduchi

2007

3¥1kV 1SMVA TR
33kV PT .
33kV CB for TR .
33kV DS for TR
Station Service TR
Lightning Arrester

‘Structure

Bus Material .. .
Protection Panel for TR

Protection Panel for 33kV Line

11kV Cubicle

Moniior Panel
Auxiliary Panel

DC Supply Equipment
Control House
Construction Material
Installation

o e s [ b e e b e o e s e gt [ i pes e e e [ v e e e pas et R b pam ] e el e s b B e R e b e

Construction Start in 2006
Construction Span 18 months
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 CHAPTER 7 CONGEPTUAL DESIGN OF TARGET FACILITIES

No.

Name of $/8

Year

© Contents

_ Equipment

Remm k

._15

Tegeta

2007 -

33kV CB with CT

33kV DS for Line

33KV CVT ,
Protection Panel for Line
Monitor Panel .
Construction Material
Insiallation

(‘omtl ucnon Start in 2006
Construction Span 8 months
[.ead out for Bhari Beach Line

16

Kigog_o

2007

33/11kV ISMVA TR

“33kV PT

33KV CB for TR

33kV DS for TR

Station Service TR
Lightning Arrester

Structure

Bus Material . :
Protection Panel for TR -+ -

Protection Panel for 33kV Lme :

11kV Cubicle -
Monitor Panel -
Auxiliary Panel . .
DC Supply Equipment
Conirol House
Construction Materml
Installatmn

Construction Start in 2006
Construction Span §8 months

17

FZ1II

2004

33kV DS for Line

33kV CB with CT

33kV DS P

33kvV CVT

Protection Panel for Lme
Monitor Panel
Construction Material
Installation '

Coordination work
with Tandika S/8 construction

(Addition of 33kV leadout)

18

Ilala

2005

33kV DS for Line

33kV CB with CT

3kV DS

33kV CVT

Protection Panel for Line -
Monitor Panel

Construction Material.
Instaltation

Coordination work
with TOL S/S construction
(Addition of 33kV leadout)

19,

Ubungo -

2005

33kV DS for Line

33kV CB with CT

33kv D8 :

33KV CVT )
Protection Panel for Line
Monitor Panel
Construction Material
Installation

‘Coordination work

with University 5/8 construction
{Addition of 33kV leadout)
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CHAPTER 7 CONGEPTUAL DESIGN OF TARGET FAGILITIES

Name of 8/3

Year

Contents

Equipment

Remark

20

Ubungq

2004

l32kV DS for Line
132kV CB with CT
132kV DS

132kV CVT
Structure

Protection Panel for Lme .

Monitor Panel
Construction Maternl
Installation :

el

Coordination wotk .
with NOB S/S construction
(Addition of 132kV leadout) -

21

Mbezi

2006

33kV-DS for Line

A3kV CB with CT

33kV DS

33kV VT .
Protection Panel for Line
Monitor Panel -
Construction Material

| Installation

Coordination work - o
with Kawe S/S constructlon
(Addmon of 33kV lcadout)

22

Mikochen

2006 Line
- 1.33kv CB with CT |

33kV DS for Line -

33kV DS

133k CVT

Protection Panel for Line
Monitor Panel - o
Construction Material
Installation

Coordmatmn w0rk

Wlth Kinondoni S/S constructlon

~ | (Addition of 33kV leadout)

23

Tegeta -

2006

33kV. DS for Line

33kV CB with CT

33V DS

33kV CVT . R
Protection Panel for Line
Monitor Panel :
Construction Material
Installation

Coordination work ,
with Kunduchi S/ construction -
{Addition of 33kV leadout)

24

Hala

2007

33kV DS for Line

33kV CB with CT
33kV DS

33kV CVT

Protection Pancl for Line
Monitor Panel
Construction Materlal
Installation

_Coordmatmn work o
with Kigogo /5 construction

(Addition of 33kV leadout)

25

Tabata

2005

33kV DS for Line

33kV CB with CT
33kV.DS

33V CVT .

Protection Panet for Line
Ménitor Panel
Construction Material
]nstai[alion

(b) Expansmn and new construction for Arusha and M()Shl

‘For the Arusha and Moshi expansion plans, expansion should be carried out as -
long as the site and other conditions permit because the existing substation is adjacent
to the load and most of the existing distribution lines or routes are available. The
outline of the expansion and new construction are given below.
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" GHAPTER 7 CONCEPTUAL DESIGN OF TARGET FACILITIES

Table 7.2.14 Contents of Expénsion in Arusha, Méshi

No, | Name of $/S | Year e Contents ' Remark
: Equipment : ;

Construction Start in 2003

1| Njiro 2004 | 132/33kV 45MVA TR
' : Consiruction Span 18 months

132kV CB

132kV DS

132kV CT

132kV CVT .
132kV Lightning Arrester
33V CB withCT . -
33kVDSforTR . -
33kV-Lightaing Arrester
Structure '
Rus Material
33KV Bus Interconnector
| Protection Panel for TR
‘Monitor Panel '
Auxiliary Panel -

DC Supply Equipment
Control House .~ -~ -
Construction M'lterlal
Installation

Construction Start m 2003

2 Kiyungi 2004 | 132/33kV 45SMVA TR _
' c . Construction Span 18 months

132kV CB

132kV DS

132kV.CT .
132kV Lightning Arrester -
33kV CB with CT -~
33kV.DS for Line

33kv DS

33kV Lightning Arrester
Structure

Bus Material .
33kV Bus Interconnector
Protection Panel for TR -
Wonitor Panel

Control House' :
Construction Materfal
Installation :

Construction Start in 2003
Construction Span 18 months

3 - | Mt. Meru 2004 | 33/11kV 1I0MVA TR

' 33kV CB with CT
33kV DS o
Station Service TR
Lightning Arrester
Structure ‘

Bus Material

Protection Panel for TR
11kV Cubicle '
Monitor Panel
Auxiliary Panel

DC Supply Equipment
Control House
Construction Material
Installation

,_.._.,......._.......-.;;.w._..._.._.,._.,........w_....._.,_.,...,....,_.,........uu&_..._..t\)......-,_.——-_,_.._._.._,_.._.....__._._._‘t\).___‘_?
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No.

Name of /S

Year

- Contents

Equipment

Q.

s Remark

Boma Mbuzi

2004

33/llkV IOMVA TR
33kY CB with CT
33kV DS

Lightning Arvester
Protection Panel for TR
11kV Cubiclc

Monitor Panel -
Construction Material
installation

Constmctmn Start in 2003
Construction Span’ 18 months

W

Maéhame :

2004

33/11kV SMVA TR

‘Construction Start in 2003 -

Njiro

2006

220/132kV 60MVA TR
220kVCB .

220KV DS

220kV CT s
220kV Laghtmng AtTester
132kV CB

132kV DS

132kYCT. -
132kV Lightning Arrester

Structure

Bus Material

Protection Panel for TR
Monitor Panel
Construction Material
Installation

-1 Construction Start in 2005 -

Construction Span 24 months

. 220kV TR Ex.pansion.

2006

132/33kV 45MVA TR

‘132kV CB

132kV DS

132kV CT -
{32kV Lightning Arrester
33kV CB with CT '
33kV DS for TR ‘
33kV Lightning Arrcster
Structure
Bus Material -

33kV Bus Interconnector -+ -

Protection Panel for TR
Monitor Panel '
Construction Material
Installation

el el e R N e N B i e e et e T = B NG QTSR (U PRV TR N, YR U

Con’strﬁc’:ﬂbn Stait in 2005
Construction Span 24 months
132kV TR Expansion

in Parallel mth 2206V T R
Exp‘msmn
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No.

Namo of S/8

Year

- Contents

_Equipment

s Qty.

Remark

Themt

2008

33/ilkV 10MVA TR

33kV DS for Line

33kv CVT:

33kv CB

33kVDS .

Station Service TR

Lightning Arrester

Protection Panel for TR
Protection Panel for 33kV me

| 1kY Cubicle

Monitor Panel

" | Auxiliary Panel

DC Suppiy Equipment
Control House -~
Construction Material
Installation " .. '

LN S B P R ]

Construction Start in 2007
Construction Span 18 months

Lawate

33/1 1kV SMVA TR

e im0 e —

2009

e 7 2. 15 Contents of

New Constructlon in Arusha Mosln' L

Cbnstruction Start in 2008 .

| Name of S."S

Year

Contents

Equipment

o
,\;-.

Remark .

T¥McA ™

2003

.33/.HkV 10MVA TR
33kV'CB with CT -
33kV DS '

| Station Service TR

Lightning Arrester
Stfucture

Bus Material - :
Protection Pancl for TR
Protection Panel for 33kV Line
11kV Cubicle

Monitor Panel -
Auxiliary Panel

DC Supply Equipment
Contral Tlouse -
Construction Material
Installation

Con'itructlon gtart in 2002
Construction Sp_'m 18 months.

Maran gn
Sw/is .

2004

Voltage regulator
1.33kV DS for Line

33kV CB with CT

33KV DS -

33kV nghtnmg Arrester
Station Service TR

- | Structure -

Bus Material
Control House
Construction Material -

A e U UG

Construction Start in 2003
Construction Span 12 morths

Installation
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No,

Narﬁc of /8

Year

Contents -

Equipment

Q1
<

Re mark

YMCA

2003

33/11kV 10MVA TR
33kV CB with CT

33kv DS

Station Service TR
Lightning Arrester
Stracture

| Bus Material -

Protection Panel for TR

Protection Panel for 33kV Line

HKV Cubicle -

‘Monitor Panel
| Auxiliary Panel.

DC Supply Equipment
Control Houise. -, -

.| Construction Matenal
T Installation

Constructlon Start in 2002

‘Construction Span |8 months

Marangu'
Swis -

2004 :

Voltage regulator

33kV DS for Line

33kV CB with CT -
3IKVDS
33kV Lightning: Arrester
Station Service 'I R v

‘Structure.

Bus Material.
Control House
Construction Material
Installation ="

Construction Start in 2003

Construction Span 12 months

Monduli

2004

33/11kV 1OMVA TR -

© | 33kV CB with CT

33kV DS

Station Service TR
Lightning Arrester
Structure '

Bus Material
Protéction Pane! for TR
Protection Panel for 33kV Line
I1kV Cubicle

Monitor Panel
Auxiliary Panel

DC Supply Equipment
Control House :
Construction Material
Installation '

Constlﬁcﬁon Start in 2003 - :
Consiruction Span 18 months

Usa River
SwiS -

2006

33KV DS for Line
33kV CVT

33kV DS

33kV CB :
Station Service TR
Auxiliary Panel

DC Supply Equipment
Control House
Construction Material
installation

N U UUUNE S, JHN S0 ST N OV U PO VS S ) UG O S U U VO S U U S S D

Construction Start in 2003 .
Construction Span {8 months
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No.

I_\_Iamc OFS/S

Year

Contenis -

“Equipment -

=

Rcm’u k

Sakina

2005

33/11kY 10MVA TR
33kV CB with CT
33kV DS . '
33V CVT

Station Servies TR -
Lightning Anestcr
Structure .

Bus Material
Protection Panel for TR

Protéction Panel for 33kV Line .'

11kV Cubicle -
Monitor Panel
Auxiliary Panel

DC Supply Equipment
Control House -
Construction Material
Installation = .

Constructlon Start in 2004
Constraction Span 18 months

REMC

2005

33/11kV 1OMVA TR
33kV.CB withCT . -
33kv DS s
Station Service TR
Lightning Arrester
Structure - :

Bus Material
Protection Panel for TR

11kV Cubicle -

Monitor Panel

-Auxiliary Panel

DC Supply Equipment
Control House
Construction Material -
Installation

‘| Construction Start in 2004
| Construction Span |8 months

‘Trade
' Schoo_i

2005

33kV CB with CT for Lme
33kV DS for Line :

Protection Panel for 33kV Line

Construction Materiat
Installation

Coordination work -

with KCMC S/8 construction
Construction Start in 2004
Construction Span 18 months

Njiro B

2005

3311V -10MVA TR_
33kV CB with CT

33kvV DS

Station Service TR
Lightning Arr ester
Structure

Bus Material -+
Protection Panel for TR
Protection Panel for 33kV Lme
11kV Cubicle :
Monitor Panel

Auxiliary Panel

DC Supply Equipment
Control House
Construction Material

— o et (3 e b e et e et b i [t et ot DN e [t e et b mmn et ) gt ek ot b et Rk pams | mm A () e e b et b e e

Construction Start in 2004
Construction Span 18 months

Instaliation
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