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No. | Name of 8/

Year

Conlents

Equipment

Remack

9 Gomberi - -

2007

33/11kV SMVA TR
33kV CB with CT -
33kV DS '
33kV CVT

Station Service TR
Lightning Arvester
Structure '

Bus Material -
Protection Panel for TR

Protection Panel for 33kV Line -

11kV Cubicle
Monitor Panel
Auxiliary Panel . - -
DC Supply Equipment
Control House -
Construction Material
Instailation

ol -
k-<.

Construction Start in 2006
Construction Span 18 months -

0 [ KCMC

2007

33kV CB with CT for Lmo :
33kV DS for Line
33kV CVT .

Protection Panel for 33kV Line
Construction Material

Installation -

. Coordmatlon w01k
: wnh Gomberl S/S construction

Construcuon Start in 2006 7
Constructlon Span 18 months -

11 Boma .
Ngombe

2005

33/11kV SMVA TR
33kV CB with CT .
33kv DS o
Station Service TR .
Lightning Arrester
Structure _

Bus Material -

| Protection Panel for TR -
Protection Panel for 33kV Line -

11kV Cubicle .
Monitor Panel

Auxiliary Panel

DC Supply Equipment
Control House .- '

‘Construction Mateml

lnsta!lallon

ot ottt LaD s et bt pim et et et b et [t et B R B et e e et i w () b mmm e e i s e b e e

_Constmctmn Stfxrt in '7006

Construction Span 18 months

7. 3 D:strlbution Facxl:tles Conceptual Desngn

(1) System Confi guratlon

| (a) 33kV dlstrlbutlon lme :

- Recently, 33kV d;stnbutlon Jmes are mcreasmg though TANESCO has_

detelmmcd 11kV as the standard high-voltage distribution voltago Because power

demanding points in suburbs or remote places are far away from the power supply and
small-scale towns and villages are scattered in a wide area, long distribution lines are
reqmred causing a problem of voltage drops. To solve such problem 33kV distribution

is adopted
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CHAPTER 7 CONGEPTUAL DESIGN OF TARGET FACILITIES

Because the 33kV distribution line consists of only overhead lines, arcas
demanding power arc in the same direction, and the load density is low, single circuit
bran'oh'—type'distribution system is used as standard.

T llkV {hstrlbutlon fine

R Gonetally, the lme is'ina btanch~type In cmoq such as Dar es Salaam, lmes are
i 'connected to neighboring lines via section switches and form loop circuits conneeted
via manual switches that are normally open. The section switches installed on lines in
cities are used not only for opening or closing the load. Their main purpose is to r'use '
~ the supply rehablhty by mtexchangmg the load between distribution lines.

On the other hand it i is a rare case to form loop encultq by secuon sw1tches on thc
: hnes in Arusha and Moshi. As one of the characteristics of distribution Hnes in the
country, the line branohcd from the trunk line is relatively long and it requires a long

time to recover from any faults or problem. By installing a switch at a branch point of . -

the long lines, a faulty line can be casily 1solated allowing contmuous supply on the
mam ling in good condmon . Do

B (c) Low-voltage dlstr:butlon line , : : - :

' Low-voltage dlstnbutmn facilities con31st of pole lransformers 1ow-voltage
'=dtstr1butlon line, and lead-in wires, The line should be in an independent branch type _
~ with the size varymg dependmg on the transfmmer capaotty :

': _ (2) Ba31c concept of facmttes malntenance/expansmn plan

For the dtstnbutlon faelhties when the relattonsmps between the demand and
faolhtxes or between the area demand characteristics and service conditions are not well
: baianced counteractions should be studied. Normaily, when the distribution facilities are
in the following condmons quantttattve and qualitative remf0101ng actions should be
studled

. = The maximum allovvable cuuent is usually exceeded.

- Voltage is dropped above the allowable range.

- The transformer load capamty is exceeded

. Generally, when pianmng expansmn of the d;strtbutlon dellltles the optimum plan
C s adopted by studymg the gains and losses of the actions glven below. Before starting the

'btudy, the distribution lines, load den51ty, and load i increase in the ne1ghborhood should
o be thoroughly surveyed

- Addmg new feedels o e

- Upgrading hlgh-voltage line conductors

- Installing voltage regulator

~'Adding transformers (dmdmg low-voltage ime)
- Increasing line capacity

- Relecating tran‘;formers to load center

221-



CHAPTER 7 CON(‘EPI UAL DESIGN OF TARGET FACILITIES

Aotual aotlons for 1e1nforomg the facrht:oq and systcm arc grven bclow

Increaqmg subslatlon bank cap'rclly, '

R‘fr"rséﬂ%a;me —= thickening high-/low- voltage lines, and
Quamitativo peri : mcwasmg transformer C'Ipacrty
[ reinforcement RS
: : Increasing — Constructmg new substataons adding bans
o R . quantity - mstallmg new tlansfouno:s otc
Facilities  —~-{ " s ' T d . d N :
S - D Bateing - Usmg coate w1res, evices protectlve against
. R:rltgcl)trlr%ance —— salt damage and llghtmng, laymg lmes
”'Qua'l'itative peti : - unde:ground etc S
reinforcement Ren e'wﬁ Using steel pipé or congrete poles replacmg :
' - facrlltresg - facilitics detetiorated by aging such as wircs, -
' : cobles transformers otc .
Réising -- C o 't' dl :
wa pcrformance - L Gnnec _1ng 2r1a {(mes
Inéfcasiu o Insta]lmg new dzstnbunon lmos and usin
- Asing — g
R quantity - - 'large—capac!ty!mes .
- Quantifative , S : :
- rcmf@f_cemenﬁ R Swntchmg dlstrrbutlonllno ioads changmg
' [ Averaging ° — starfing points, mstailmg or reposmonmg
. . 'soctlon sw:tches etc : i
_ . _ L B.oosti.n S Abborbmg new domanders by 33kV '
System . | T oBeestng drstrrbutlorr '
- Raistng . - Adooting network distr_ibotion or 33kV
performance - overhead distribution method '
L AR Adjostihg substation ourgo.ln-gvoltoge
— gﬁ?égfg:;ﬁem —t %El-g\?;;im — approprlatmg transformer taps, maintaining
. - S : app;oprlate voltage by SVR, etc.
" Measure s . Performing automatic retransmission aftet
L against - accident, reducing retransmission time hmlt
- . and adoptmg system for automatrc 1solatlon of

aocrdont.s. . _ faulty section

Fig. 7.3.1 Reinforcing actions for distr’_ibuﬁon facilrtles and syStoni '
(3) Reservmg pubhc safety

- Because the distrrbution faoilltles are mstalled m a w1de area close to local
communities, they have close rclationsmps with generai users and socrety The facilities
should provide high quality power while they ate iri a place accessible from pubhc that
is, they Should cope w1th both resorvmg publro satety and supplying.

Espemally, the dlstnbuno'l faolhtres in a town or underground dlStI‘lbUthH facilities
are plaocd closer to the public compared to ordinary overhead distribution facilities,
reqmrmg design of reliable devices and configuration to prevent public disasters from'
occurring, Actually, the live parts are to be concealed and fuses or relays are to be used
for protection. '
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7 3.1 Settlng Target Values for Expans&on Plan
(1 )Supply Rellablllty
The dlSlllbllthll f'wlhtlcs for Dar s Salaam have been much' 1mproved tlnough

Japancse aid and European financial cooperation. But, still now, deteriorated facilities, or
_ fae111t1eb w1th msuﬂ"lcmnt mpamty or functlons are used for dlSl[’lbuthn in many areas.

C0n31de1 mg 1he rev1t'111?at10n of the economy and the progress of open economy in -
recent years the demand for electric power is estimaled to increase in the future.

Moreover,  because - of 1mprovcment of the domestic and overseas investment
~ environments accompamcd by economical activities, reserving sufﬁ(:lent supply capacity .

3 . for increased demand 1mprovmg the reliability, and promotmg safely measuxcs are

urgently requlred

TANESCO is very busy expandmo and repamng famhtles tqklng measures for -
S acmdents that oceur frequently, treating many eomplamts given from- consumers, and so
o forth, and has not yet set definite targets for the service levels and supply reliability. -
o In order to expand and improve the facilities, aiming to stabilize the power supply
" in thé future, it is indispensable to.set targets such- as service levels and rehablllty as
prercqmsxtes for setting the system expansnon plan TR :

_ - For supply rellablllty, the target value is ‘set 1ntegrally consuieung service:
. mterruptmn time, lts lrequeney, time for recovery - from failures, mﬂuence on the users,
- ete, In this plan, no target values are to be set for setvice interruption tlme and frequency
'_conqldermg ‘the current’ condmons of the distribution facilities maintenance and
management. As for the system conﬁgurauon and recovery time from failures for
' reservmg the rehablllty, targ,et levels should be set as described below. :

(a) System conﬁguratmn o -
_ “The 33kV distribution line should be a smgle circuit overhead line of atree form,
_”whleh is the simplest type. Load break sw1tches should be 1mtalled at major branch
" pomts to famlltate - system operatlon

lhe ovelhead llkV dlstrlbunon line in city area should be sectioned by section
switches, each section linked to another distribution lme Thus, the service interruption
range is limited to the section where a failure occurs. In the standard conﬁgumtlon
three sections and three links arc to be used considering reliability, economics, system
management, and serviceability. The distribution line in the suburbs should be a single
circuit overhead line in tree form, like the 33kV distribution line mentioned above. In
this plan, no undergrourd system for trunk or interconnecting lines would be used. -

(b) .Setting and s_tut_.lying'st:it_ldards'for'slxpply reliability
- The target times for recovery from failures are given below.
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Tablc 7.3.1 Target times f01 rccovely fxom ['allures

Reliability rank Longest service interruption time
Servicerank A - : 60 minutes
Service rank B . : 90 minutes
Service rank C : o 150 minaties
Servicerank D s 180 miinutes,

" Note - Servicorank A Major government and municipal offices, important f’lCl]llleS
Service rank B; .. Other government and municipal off' ices, mdustnal zone -
_ Setvice rank C: Busy and shopping streets = :
Service rank D; Resulemlal zone and others

(2) High-voltage distnbutton Ime plan

1he llkV dxstnbutlon hne is planned as descubed bclow For dlstnbutlon lmcs '
_ w1th heavy load and those with veltage drops exceedlng the dllowable limit, the load -
~should be shared with the feeder from the expanded, ungaded or new substatlons and-"
the system is to be sztched o ; :

_ For deterlorated and small 51zed wires in the tmnk lmes remforcmg should be

.~ done’ by replacement or use of larger sized wires. The basic conﬁguratmn for the -

distribution line in the city area should be 3 sections and 3 links and section switches

" should be installed. Thus reliability will be, 1mproved by ‘interchanging the load

"efﬁmently and limiting the service interrupted arca for accidents. For the distribution line

in the suburbs, mstallmg load break switches at major T-off points of a long branch line

~ should reduce the service lnteiruptlon time. The standards for dlsn 1but1on lme capamty -
: and malntammg of voltage are g1ven beiow N : : -

o -(a) D:strlhutmn line capaclty : :

The standard capacities of the IlkV dxstrlbutwn line trunk sectlon are gwen
below (assuming that normal value is 3 OOOkVA/cct and maximum value is
5,000k VA/cet). - . :

Normal capacity: 2004

" Short- time capacity: 300A

L)) Mamtamed voltage _ -
The voltage drop of the distribution lmc should be ]1m1ted to 10%

(3) Low-voltage DIStl‘IbUtlon Line

Voltage drops and fluctuation for consumers are caused by too long low-voltage

distribution line, insufficient wire size, deteriorated or improperly jointed wire, bad
contacts, ete. Since the distribution transformer has a large capacity, supply area under
a transfozmer isto be 1nevxtably w1de in many cases, causing long low-voltage line to be

used. '
 To solve the problem above small-capacity transformers sho’uld be used sharmg'
the load and reducmg the supply area. When necessary, wires should be- replaeed w1th
larger sized ones.

~ From the standpomt of facﬂltles and public safety, msulated wires should desxrably

be used for all wires including lead-inr. The target voltage for the low-voltage

distribution line is 231V =15V for single- phase ancl 402 lr40\/ for three-phase. -
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| - {4) Mamtenance and operat:on system

. Cuucntly, the drstnbunon facilltrcs are deterrorated and marntenance opemtlons are
not well organized, Therefore, it is necessruy to establish thc system cover mg the entire
mamtenance and operatrons '

' (d) Fstabllshmg managcment orgamratmn '
.77 Management and personnel organizations should be estabhshed to perform
S appropuate maintenance operations. In addition, reserving materials and budgetary '
© support ar¢ necessary to 1mplement permanent measures thai come after emergency
. 'actrons :

' (b) Perlodlcnl chcck and mspectlon : : S
.+ To prevent human and facilities 'rcmdents ﬁom occurrmg, perrodrc checks and
mspectlons should be orgamzed under certain standards

Inspectron means - v1sua}ly survcymg facﬁmcs to mamtam safcty> grasp
deterroratron and prevent accidents of the distribution line. Inspection should be
- carried- out based on certam standards Sample standards for mspcctron are glven
below ' L :

' Table 7. 3 2 Sample standards for mspectron

C Objects - Frequency
- Poles cross-arms, stays, pole cress-arm braces, _ e ;
conductors and insulators ~ . . _ Once a year

Overhe | - Other nearby objects, trees, or obstacles
ad lines | Transformers, load break switches, dlsconnectrng

swilches, lightning arresters ane ayear

N Lead—m wrres e ‘ * | Once a year
Under-"~ A o o

ground Under’gro'und Iines (including indoor metering device) | Once a year

lines

Check means searching facilities for any troubles using tools and/or measuring
~ instruments if necessary. A periodic check is done in a certain period of time and an
“unscheduled check is done to prevent troubles as required. See Table 7.4.1 for sample
B standarcis for a periodic check.
- An unscheduled check shoufd be done in the foﬂowmg cases:

.- After natural disasters have occurred '
- When troubles occur frequently on a !mc _ :
- When accidents occur frequently or reclosing ocecurs frequently on a line
- When accrdents or recIosmg oceur contmuously
- When necessary

© Car ry;ng out perrodlc measurcment '
For precrse voltage management and graspmg distribution lme operatmg states, it
is necessary to periodically measure the voltage and current and miaintain the
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measurement data. In ﬂddmon unscheduled measurcment should be done in the
following cases: : S AR , :

- (i) Measuring transformex load current : : : :
- When transformer replacement is necessary qccompamed by facrllties addltlon' 7
- or installation and for ecastulg of the current load is difficul :
- When the trarmlcrmer prlmar y fuse has blown due to overload

'(n) Measuung h1gh-voltage d1<str1but10n line current and voltage :
When major changes have occurred in' tlie load -and high- voltage drstributron
) facrhtres and for ecastmg of the voltage and current is drfheult ' -

: (111) Meﬂsurmg low-voltage d]“stl'lbulll()n line current and voltage - , _
: When complaints are given from consumiers of major changes have occurred in
the load -and low-voltage dlstrlbutmn fae1l1t1es and forecastmg of the vo]tage and

' current is difficult ' : '

(w) Measurmg groundlng resrstance SenE o n SR
* When it is necessary to know the groundmg resrstances of the outer box of the .
high—voltage devxces except the transformer tank guard net, protectlve bamer etc Lo

(v) Meaeurmcr other values '

When it is necessary to' know thc lcakage eurrent of the low-voltage f‘tCl]JI!ﬁS .
for leakdge current research etc. . : : '

7.3.2 Facllities Expansion Plan R
o Along wrth addition or constructlon of substatrons remforcement should be done by '

constructing overhead lines and replacmg W1res in the related areas as g1ven in the table ‘
- below. ' R
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Table 7.3.3 DiS.h‘il.)l.ltiOIl facilities expansion plan (Dar ¢s Salaam)

: . New Replacement| U/G line Switch -
Year Name of Feeder . : : ' . Remarks
A . T (km) (km) (m) (Qly.) :
2002 | Mbezi-MBS - | 80 | 50 3
Bahari Beach - B304 . 60 | o .50 3
| Bagamoyo _ 60 . 50 3
Sokoine - SK5 . i.0 - N 50 3.
City Center-C9 | - 2.0 - S50 3
.Kumsini_—KRS 8.0 S ‘ 50 3.
- | Mbagala-MB5 . .| 150 : 150 3
‘| Mbagala -MB6 150 | 50 3
Ubungo:U9 ~ | 60 - Sl se o | s
Mikocheni - MKS 13.0 ] so 3 o
Tandale -MG6 -} ~ 80 | 50 3
Factory Zone 11 - F36 | - 9.0 S Cos0 3
- | Factory Zene I1I - F37 9.0 - - 50 3
12003 |uaa-D14 - ) 40 | - | se ] 3.
i Hala-D15. 0 | 740 | - ot 50 3
Muhimbili-MHL | 030 .| 0 50 3
| Muhimbili=MH2 "~ |- 30 | |50 3
Muhimbili-MH3 | 30 | . [ 50 3
TOL-TOL - .~ - 170 N 3
TOL-T02 - . B (T P S 11} 3
TOL-T03 - - 17,0 . - 50 3
U'ni_v'ersity'—UNl g 60 ; | s0 3
University < UN2 - 6.0 ' 50 3
University - UN3 6.0 : ' 50 3
New Oysterbay - KNI 10,0 ‘ _ 50 3
New Oysterbay - KN2 |~ 10.0° " g 50 3
New Oysterbay - KN3 | © 100 - | 50 3
Oysterbay - O7 6.0 . 50 3
Msasani - MS4 . 10.0 o - 50 "3
L -Msasz_mi'- MSs . 2100 SR .50 "3
2004 | Bahari Beach-BB0OS | = 12.0° , 50 3
© " | Bahari Beach-BBO6 | 120 . ' 50 3
Mburahati - BH1 7.0 . | : 50 3
Mburahati - BH2 70 N 3
Mburahati - BH3 7.0 ' 50 3
| Yombo - Y81 100 50 3
Yombo - YB2 - Sp 100 , 50 3
“Yombo - YB3 - 10.0 50 3
Kitunda - KTI ~ 100 o 50 3
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- : e . New Replacement| U/G line Switch S
Year Name of Feeder S : o Remarks -
' - (km} {km) {m) (Qty) -
Kitunda - KT2 10.0 50 3
¢ Kitunda - KT3 10.0 50 3
2005 | Kawe -KWI 8.0 - 50 c3
| Kawe-KW2 8.0 .50 3
| Kawe - KW3 8.0 50 3
Ilala - DI6 4.0 50 3.
Kinondoni - KD1 6.0 50 3
Kinondoni - KD2 - 6.0 50 3.
Kinondoni -KD3 ... | =~ 6.0 - <50 3
. Changlombe - CG6 | . 7.0 50 3
2006 | Kundichi- KDl 0.0 50" 3
“ | Kunduchi - KD2 - 0.0 50 3
Kunduchi - KD3 - - 10.0 - 50 -3
Kigogo < KG1 - 100 Ts0 - 3
‘Kigogo - KG2 100 50 3
Kigogo - KG3 100 50 3
_ | Kurasini - KR6 10,0 S50 3
2007 | Mbezi - MB6 6.0 50 3
Kariakoo - KAS 4.0 50 3
_ Karidkoo - KA6 40 - 50 3
2008 | Msasani-MS6 10.0 50 30
| Msasani - MS7 10.0 50 -3
2009 | TOL-T04 10,0 50 3
Factory Zone 111 - F37 9.0 50 . 3
" 11kV Line Total |  529.0 . 3,150 189
2004 | 33kV Tabata Line 14,0 33KV DL
33kV Kigamboni Line | . 25.0 33kV DAL
33kV Line Total 39.0
Table 7.3.4 Distribution facilities expansion plan (Arusha) -
' o s New Replacement| U/G line Switch :
Year Name of Feeder ' : T Remarks
: ' (km) (km) (m) (Qty.) '
2002 | Mt Meri: - MO1 30 50 T o
Mt, Meru - M02 - 100 50 1 S/S TR
Mt. Meru - M03 13.0 50 T Expansion
Mt Meru - M04 .50 50 H
2003 | Ungaltd. - F2 70.0 50 ]
' | Unga Lud. - F3 6.0 50 1 'Eféi;in
Unga Ltd. - F4 3.0 50 3
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N o New  |Replacement| U/G line Switch '
Year | - MName of Feeder : : ‘ ' ~ - Remarks
1 o (km) . (km). {m) (Qty.)
Monduli - MOI 10 o 50 3 C
Monduli-M02 | 1o | - 0 | 3  New §/8
- - - Construction
Mondull—M03 o o K . o 50 . 3 : -
Kiltex -Kiltex - 50 50 1
Kiltex -Breweries e - 5.0 .30 o
| Sakina -S01 - 30 o b0 3 :
Sakina~$02 . | - 30 | 50 -3 o NewSAS
- . - -{ - Construction
. | Sakina-S03 . {0 30 | i 50 3 : S
2005 | NjiroB-NBL- -~ | 30 ] - , 50 | 3 o
Njito B -NB2 - EY 50 3 NowS/S
— _ — Construction
.+ { Njiro B--NB3 N R AU o o 50 3 R
2007 | Themi-TO1 - - | - |7 250 50 1 SSTR
Themi-T02 = . | = 30 S s0 3 Expansion . -
1KV Line Total | ©27.0 | 147.0 . 1,000 42 _
* Table 7.3.5 Distribution facilities expansion plan (Moshi) |
o New Replacement| /G line Switch o
Year .| = Nanie of Feeder .. . R = o Remarks
R T < (km) (km) - [ (m} | (Qty) =
2002 | BomaMbuzi<Kibo | . 00 | 50 |1
' BomaMbuzi-Town | .~ | 100 .| 50 | -1
Boma Mbuzi - Boma | 100 50 1
Boma Mbuzi - B04 50 ' 50 3
Boma Mbuzi - BOS EET ) T S PR {)| 3
Trade School-M1 ~ | . - 100 - 50 3
Trade School - M2 100 |50 3
Trade School - M3 : 100 50 3
Machare - Spare . o 150 " 50 1
YMCA |50 o o S 3
{1kV Line Total 15.0 S 750 | 450 22
2003 | SOKY Klfaru—Hlmo g . o : 13KV DL
Line - : :

7 3 3 BaSIC DeSIgn'
(1) 33kV Dlstributlon Llne

(a) Conductor - :
. The conduetor used in thls pro_]ect should have sufficient capacity for supplying
~demanded power for the related grid section, provide satisfactory mechanical strength
and anti-corrosiveness, and be of advantageous price. The conductors to be studied are
hard-drawn copper stranded conductor (HDCC), aluminum alloy stranded conductor
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(AAC), and aluminum mb]e steel re1nf01eed (ACBR) Of these, ACSR is d‘;sumed to be
~ totally advantageous and satisfics the TANESCO standards, Thus, ACSR is adoptcd

From the _standpoint- of construction and maintenance, it is advantageous to select
only a few conductor sizes and make them standards. In consideration of sharing with
the 11kV distribution line and mte; ehangmg of materlals ACSR 100mm and ISOmm; '
are adopted : : : : :

':'(b) Antl corrosive dcﬂgn SRR S
" Though Dar es Salaam is a eoastaI mty facmg the Inchan Ocean silong wmd -
“seldom blows and salty spray is rarely carried to the land. In addition, thete is -

appropriate rainfall. Thus, the poss1b111ty of salty dirt stuck to the insulatots is assumed = -

_ to be low. However, the conditions may be severer than ii inland areas, and influence
by salty dirt' should be considered especially when selectmg pm msulatms Salt
' _eontammatlon is not be consxdexed for Moslu and Arusha '

(0 Conducton arrangemcnt and assemblmg - ' ‘

. Thete are. varicus conductor arrangements such as honzontal vertleal and'

: irxangu[ar Consudermg cooperation with the -existing facilities, trlangu[ar arrangement -

- is adopted for cities, and horizontal auangement for the bleLlI‘bS See Plgs 7. 4 L to o
74. '3 for standard ‘1ssemb11ng L - L -

(d) Supports 3 - : : o :
- Theré are various supports for the 33kV transmission lme such as concrete sieel

pxpe and wooden poles. A concrete pole has a high mechanical strength, long life, and - - |

a high reliability, but is heavy, and ‘tequires a special “trailer and machines for .
. constriiction. A steel” pipe pole has a high mechanical strength, -can be assembled
separately, and has a superior sight, but the price is the highest- among the three. A
“wooden polé has inferior strength and life than the others, but the prlee is the lowest. .
Because TANESCO uses wooden poles in most facilities and hab expenenee on usmg .
many wooden poles wooden poles are to be used basically. :

(e) Mayj jOF dev:ce spec:fieatmns '
" The general specifications of the major dewees and materlals used for the 33kV
distribution lines of this proleet are’ gwen below. ' : -

(i) Wires ' L
Applied standards BS 125, Part2 '
Type - ACSRI50 .. ACSR 100 _
Stranding Al30/2.65,8t 7/2.59 Al 6/4.72, St 711.57
Calculated section arca 1949 mm’ 118.5 mm®
Outer diameter ' 18.13mm - “HMIS5mm
Weight per unit length 725.6 kg/km - 394.3 kg/km
Tensile strength S 7,060kg 3,330kg -
Electric resistance 0.1828 Q /km 0.2733 Q/km

(ii) Pin type insulators _ : A
Applied standards S - BS 137, Partl

Rated voltage : 33kV
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Wt flashover voltdge at commermal [‘thuency 95kV

50% impulse flashover voltage (positive) o 215kV
- (iii) Suspension insulators _ - :
© Appliedstandards - . IEC383
Outside dimensions S 25dmm x 146mm
" Wet flashover voltage at comme:cml frcqucncy . 45kV -
- 50% 1mpul<;c flashover volt'lge (p051t1vc) ' 125kvV

Maxmmm tenslon load S . 4000kg

(iv) nghtm_ng arrester

Applied standards’ S {EC 99, IEC 37
 Rated voltage- - . : - 42kV '
~ Nominal discharge current _— : 10kA
Maximum resxdual voltage _ 140 kV
(V) 33kV power cable L .
Applied standalds IEC502 . .
- Type - XLPE msulated

Nominal sectl on area
Electric resistance
Insulation resiqtance

185 mm? |
0.0601 Q/km at 20°C "

2,000M Q -km at 20°C
(2) 11kV Dls‘tnbutlon Llne

@ ere C '
o ACSR 100 mm’ is adopted as the standard wire used by TANLSCO for the llkV
distribution llne '

(b) ere arrangement and assembling '

- 'The current assembling for the overhead distribution line is of the wishbone type
or horizontal arrangement. Recently, facilities are made of the horizontal arrangement,
“which is easy for construction and has a simple cross-arm form. The horizontal -

arrangement allows easy wiring of the lead or jumper wires to the pole mounted
~ equipment when adding transformers or section switches and is more economical than
other assembiing method because it requires shorter poles. Thus, the horizontal

arrangement is the optimum assembling method in an area where occupied space can
- be easily reserved and therefore is m()btly used in distribution lines. In this project, the

horizontal arrangement method is adopted considering the factors above and
- cooperation with the “existing factlities. Fig.s 7.4.3 and 7.4.4 show the standard
_ assembiing ' . : :

g (c) Supports
Similarly to the 33kV transmlssmn line, wooden polcc; are basmally used in
- consideration of economics and cooperation with the existing facilities. However, steel
pipe poles are to be used for the overhcad trunk section of the feeder led out from a
new substanon in the urban area.
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(d) Undu grmmd c1blc

The feeder led out from a new subst'mon is connected th10ug11 an undekglound
- cable to the structutes or poles outside the substation, This cable should also match the

" standards of FANLSCO that is, llkV stecl almored CV cable 185mm

' CVMA?V 185mm ).

{(e) Major devices and materials

~ The general specifications of the major devices and materlal% used f01 the llkV

distribution lmes of this prOJect are given below.

(1) Conductors
- ~Applied standalds
Type
Strandmg
- Calculated section area
© Outer diameter
Weight per unit length
Tensile strength
~ Electric resistance

(i) Pin type insulators -
- Applied standards
‘Rated voltage :
Wet flashover voltage at commermal ﬁequency
O% 1mpulse flashover voltage (positive)

(m) Suspensmn 1nsu[ators ;
-~ Applied standards -
.. Outside dimensions :
- Wet flashover voltage at commer01al frequency
- 50% impulse flashover voltage (posmve)
Maximum tension load = :

‘(iv) Lightning arrester
- Applied standards
Rated voltage
Discharge start voltage at commerczal frequenoy
Lightning impulse discharge start voltage
Nominal discharge current .
Maximum residual voltage

(v) 11kV power cable
Applied standards
- Type
_ Nominal section arca
Electric resistance

Insulation resistance
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BS125, Part2
ACSR 100

CALGM4T2, SUINST
{185 mm?

14.15 mm
394.3 kgfkm

3330k
©0.2733Q/km-

. BS137.Part1
33KV
95kV

215KV

BC 8
 254mm x 146mm

45k
125kV

4,000 kg .'

IEC 99, IEC 37

. 42kV -
- 21kV
- 50kV

5kA
50kV

IEC 502

XLPE msulatéd |
185 mm’

0.0991 Q/km at 20°C
1,500M Q-km at 20°C



CHAPTER 7 CONCEPTUAL DESIGN OF TARGET FACILITIES

' (3) Low~voltage Dtstnbutlon Lme

(1) C‘onductom
“Applied standards BS 125, Part 1
Type ' AAC 50mm*
Stranding 7/3.10
Calculated section area 52.83 mm’
“Outer diameter - 9.30 mm
Weight per unit length- 145 kglkm .
Tensile strength. 828 kN
. Electric resistance 10.5419Q /km
(ii) Low-voltage fuse cut-out o
Rated voltage = - 415V
‘Rated current - 400A
R'ate'd frequency ~ 50 Hz
(111) Insulator and ﬁttmgs e e :
. Insulator LT ~ Low-voltage shackle insulator
Metal ﬁttmgs - - Low-voltage rack : '
Stay o LT Galvamzed steel str'mded wire
(1v) Watt—hour meter RS U NP
“Type oo - Single-phase two-wire =~ Threc-phase four-wire
. Rated voltage R 40V ' - 415/240V
- Rated current - 15 (60 A 20 (80) A
Rated frequency : © 50Hz 50Hz
' 'Accuracy ' . 'Class 2 Class 2
' Tablc 7. 3 6 Inspection and check items for distribution line : :

- Type : .- Check itemn Attention
Wooden pole Deteriorated, _burnt‘ - '
ST : . Damage by birds, bird nest .
Steel pipe pole —_ . | Rusted, deformed ' Especially, rusty near ground
T | peterioration - Metal part rusted, deformed ' .
Steel tower e . Bolt/nut loosened, dropped

Base split; cracked, peeled off

Split, cracked, peeled off

Collcfct? pole Red rust spread

Ground wire eut -

Grounding Insulation coating deteriorated
Inclined, floated, sunk B o
Insufficient length Insufficient separation from others
Pole o '. . Statc.‘;f.sclail néafpole Loosened, broken, insufficient
o Others VDI PR sciting
. Vehicle accident - Damaged by accldent

Trouble in lifting

Number p]ate

Attachment fault, unclear
characters
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Type

: Lhcck item .

Stay

Separation

Separation from high-/low- voltage hnc

Adtention

Separation from foad

Others .

Wire cut, corroded, loosened

.Block/anchor lifted

State of soil near stay

Stay insulator damaged

Pole brace corrosion

Metal piece deformed, loosened

Asé‘;émbling
metal

Deterioration

Assembling metal plGCC corroded
rusted, cracked :

Inclined, bent, drdpmaﬂ

Bolt/nut loosened, dropped '

Others

Angle mappropnate -

Obstacle

Indicator error

Attachment error

In'sul.ators

Damaged, cracked, spotted, bad

- Binding wire dropped, loosened =

‘Nut loosened, dropped, corroded

Wire

‘Separation

Separation from buildings

-Separatlon from ovcrhead low-cmrent '
line : .

Height above

ground

Separatlon from antennas, trees
Height above road :

Height above rallway

- Others

Defect

One stripe or span connected at three or
less points ' :

Connectlon pomt dlscolored, CL
deformed o

Conduétor cut, damaged

C'lrefully chéck neutral conductor

Arc lraces, tracking traces

1 Coating damaged - - -

Sag

Sag inappropriate, uneven

Interval between lines

Others

Kite, obstacles hung

Stolen

Separation from lead down or Jumper
wire . :

Bolt connector Eoosened

Insulation treatment point error

Transformer

Appéa_rancé :

Case rusted, corroded, cracked "+

Bushing damaged, cracked spotled

Oil leakage

Others

‘Silica gel error

Separation from lead dowu and 1cad~m
wires :

Abnormal heating or noise

Lead wire support/connection gtror

Mount posnmn errer
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Type

Check item

Altention
Operation cord or rod error, '
| Operation handle or open/close
: indicator error
Switch

Contactor or operatmg mechamsm '
etror . :

Lead wire suppmt or connectlon error

Heating trace

Fuse switch -

Damaged, ¢racked, spotted

Connecting screw loosened

Holder or cover damaged

Lead wire error

Lead wire support or connection eitor

Fuse unmatched

Lightning -
arrester

Porcelain damaged or spofted

Connection line type unmatched

Connection line cut -

Connection terminal error

Lead-in wire

Separation

Separation from buildings

Separation from overhead law-cunrent

line

| Separation from antennas trees

Hei‘ght above .

ground

| Insufficient height above ground

Insufficient height of attaching poiut

leight above ground of hlgh voltage
fead-in wire

Line

]ns_lllatlon_coatlhg damaged

Size of 2.6 mm or more used -

Others

Metal piece or insulator damaged -

Sag, binding wire state

Contact with building or antenna stay

Bolt or nut dropped

Lead-in box termmal discolored,
loosened

Watt-hour ine@r

Apﬁearanée '

Instrament box damaged

‘Attaching state abnormal .

Inclined 3 degrees or less

Attaching position inappropriate -

Check for vibration or dust.

Others

Sealing error

Lack of seal

Wiring error

instrument box damaged or spotted

Cable deteriorated
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' Fig. 7.3.1 - 33KV distribution line assembling drawing -1
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33kV disuibution line 'assembling_ drawing -2 . -~

ig. 7.3.2

.F'



' Fig 733
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33KV distribution line assembling drawing -3 .



CHAF’TER 7 CONGEPTUAL DF‘SIGN OF TARGET FACILITIES

- T. 4 Approxlmate Constructson Cost

.. On the b“ISlS of conceptual demgn mentioned above, the Team estimated the
3 appr0x1mate construction cost of cach prOJect The calculated costs are shown in from Tables -
i 4.1t07.4.4. ' : '

Baswally, the estimation method is based on the cost of smnlar prOJects cqrrled out in
Tanzania in_the past. The Team executed further study such as economic analysis,
determmatlon of prlorlty of the prQ]ects, mod1ﬁcatlon of mastu plan and so on w1th the result
- of estimation, . : :
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