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The Master Plan Study Team (the TEAM) despatched by the Japan International
Cooperation Agency (JICA), headed by Mr. Hitoshi Kitazawa visited the United
Republic of Tanzania on August 3, 1993 for the purpose of explanation and
discussion on the Interim Report and conducting the Pre-feasibility Study on the
Short-term Master Plan of the Dar es Salaam Power Supply System Expansion.

The Interim Report prepared by the TEAM was explained to TANESCO and both
parties agreed to the plan as shown in the Minutes of Meeting No.l signed on
August 10, 1993.

Depending on the agreed Short-term Master Plan covering for five (5) years,
the TEAM held a series of meeting with TANESCO people concerned and conducted
field surveys on the planfed sites for the Pre-Feasibility Study from August 18
to September 12, 1993 together with additional members arrived at Dar es Salaam
on August 18 and September 2, 1993.

The TEAM will complete the Pre-Feasibility Study in Japan and prepare the
Draft Final Report by the end of January 1994. After approval by JICA, the TEAM
will visit Tanzania and explain the Report to TANESCO in February 1994.

Fallowings are the main items of discussion and field survey confirmed by
both parties for the Pre-Feasibility Study:

1. 11 KV Feeder Arrangement
New 11 kY feeders from new substations and expanded existing substations
are shown in Appendix-1. New 33 KV transmission line to the new sub~
stations are also included.

2. 132 kV Transmission Line
132 kV Transmission line route of UBUNGO-ILALA and UBUNGG-F.Z.-3 was
surveyed. Line route drawings will be sent to the TEAM after completion
in TANESCO. '

3. 33 kV Transmission Line

33 kV transmission line route to the New Substations was surveyed and
line route maps of the line will be sent to the TEAM after finz®i-atio
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in TANESCO. Some comments on the route are shown in Appendix—2.
Required Area for New Substations

Required area for the new substations was surveyed and summarized in
Appendix-3. Finalization and acquisition of the area will be done
by TANESCO.

Designing of Substation

Designing of the new substations will follow the design criteria for
MUSASANI and SOKOINE fundamentally and grounding system of the new
station will be designed accoding to the measured specific resistivity
summarized in Appendix-4 which shows no problem for actual application.
Expansion designing for existing stations will be improved one as much

as possible considering good conformity with existings.
Telecommunication
For designing of the radic 1ink, the TEAM measured field intensity of
the signal for [LALA. Designing of telecommunication radio link for the
new substations can be done based cn the data shown in Appendix-5 which
shows no remarkable problem except. KUNDGHCHI.
Civil
The result of bearing test in the proposed site is summarized in
Appendix-6. In the case of 132 k¥ transmission line, there are some
problem and special censideration should be given to designing of the
tower foundation but no problem for substation.

Environmental Survey

Environmental survey report will be comp]efed by TANESCO and will be
sent to the TEAM as soon as possible.
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9. Economic Analysis

The TEAM collected data related to the economic analysis and further
data, if required, will be sent to the TEAM by TANESCO.

10. TANESCO's Scope

At the actual construction of the power system expansion, followings
are considered to bhelong to TANESCO's scope.
{1) Acquisition of area for substations and transmission lines l
(2) Construction of civil works including foundation of

~ equipment, cable duct, etc.
(3) Repalcement of pole transformers from 33/0.4 kV to 11/0.4 kV
(4) Installation of new feeders from TEGETA 132/33 kV substation

except for KUNDUCHI new'substation

{5) Construction of transmission lines with supervisors from

consultants or contractors
11. Voltage Recording

Voltage Recording in the following 11 kV feeders were planned but not
finished. After completion of record, data will be sent to the TEAM.
Kunduchi feeder (MBEZI), Industrial feeder (KURASINI), 0-Z and 0-4
feeders (OYSTER-BAY), MK-2 feeder (MIKOCHENI)

12. Fault Record of 132 kV T/L

Fault record of 132 kV transmission lines will be sent to the TEAM
after checking the records in the computer.

13. Cost Estimation of 132 kV T/L

Construction cost estimation of the fallowing 132 kV transmission 1ines
in the local currency will be informed to the TEAM.

UBUNGO - ILALA ( 7.5 km, 25 towers )

UBUNGO - F.2.3 ( 8.5 km, 30 towers )



14, List of Appendix
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Result of the telecommunication site survey
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11 XV FEEDER ARRANGEMENY

~(-Sept. 5, 1993

Appendix -

)

ILALA S.S. Underground Cable Overhead Line Load Interrupter
( km ) { km ) ( Pes j
11 kv D 4 0.2 ——— 2
{0.1)
D8 0.2 1.0 2
{ 0.1 )
D10 e 0.6 2
{Existing)
33 k¥ e — ——
TANDALE S.S. Underground Cable Overhead Line Load Interrupter
{ km ) { km ) { Pcs )
ILkv TA 1L _— 1.3 1
(0.1)
TA 2 3.3 3
(0.1)
TA 3 0.4 1
(0.1)
TA 4 _ — _
{ 0.1}
33 kv _— 3.3 + 1.2 Con- 1

ductor Upgrade
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CHANG'OMBE S/S | Underground Cable Overhead Line Load Interrupter
( km ) { km ) { Pes )
1L kv CH L - 0.3 Z
( 0.1)
CH 2 g.2 — _—
(K100) (0.1)
CH 3 — 1.0 1
' { 0.1}
CH 4 — 1.0 1
{ 0.1}
33 kV 1.1 +0.9=2 | 3 (including
KURASINI ACB)
MBEZI S.S. Underground Cable | QOverhead Line Load Interrupter
{ km ) ( km ) { Pcs )
11 kv
33 kv




- KUNDUCHI S.S.

Underground Cable

Overhead Line

Load Inferrupter

( km ) { km ) { Pcs }
11 kY KU1 —_— 1.0 1
(0.1)
1
KU 2 —_ 1.0 1
(0.1)
KU 3 — 1.3 1
(0.1)
1
U4 _ 1.3 1
{0.1) (Total 6)
33 kV 2.8
KARIAKOO S.S. |Underground Cable | Overhead Line | Load Interrupter
( km ) ( &m ) ( Pcs )
11 KV KAl —_— 0.9 1
(0.1)
KA 2 _ 1.1 1
(0.L)
KA 3 — 0.3 1
{0.1)
KA 4 — 0.4 1
(0.1)
33 kY 0.5 1.6 1




MBAGALA S.S. Underground Cabie Overhead Line Load Inferrupter
( km ) ( km ) { Pes )
11 kV MB 1 —_— 1.4 2
{ 0.1}
— 1
MB 2 S — 1.4 4
{0.1)
MB 3 0.3 — 1
(Glass Factory) (0.1)
1
HB 4 —_— 0.5 1
{0.1) {Tatal 8)
33 kv —_ 8.5
TABATA S.S. Underground Cahle Overhead Line Load Interrupter
( km ) { km ) ( Pcs )
11 kV TB 1 0.1 — 2
(0.1)
1.
TB 2 0.1 —_— 2
{Total b)
33 kv TB 33-1 —_— 0.1
TB 33-2 —_— 0.1
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The foliowing items will be confirmed/collected for the design of 33kV Lransmission lines. ¥
I. Tandale Line
a. This line will be branched from the pole locéted near tower Nb. 21 of existing 132kV
transmission line.
b. Line length . overhead 3;3km
c. Number of circuit 1 1 cck.
d. Line length of existing 33kV line of which conductor is to bé‘replaced : 1.2km
e. Present condition of existing 33kV line from which new line will be branched.
- support : waoden pule
- conducter : ACSR 50sgmm
- number of circuit : Zeet
I. Clarification for the scope of this line
- How many circuits are to be replaced : two corcuits
- Study of strength of wooden pole will be required, data/study sheet of existing line will
be provided.
g. Route map
2. Chang’ombe Line
a. FZ-1 ~ Chang'ombe ~ Kurasini (Tt-conhection)
b. Line length : overhead 2.0km (1.1 + 0.9)
c. Numher of circuit : 1 cct.
d. Present condition of existing 33kV line for which new substation will be connected.
- support : wooden pole
- conductor » ACSR 1Z0sgmm
- number of circuit : lcot
e. Route map
3

3. Kunduchi Line

a. Name of substations ' ’ ;
- 132/33kV S/S  : Tegeta S/S | | |
- 33/11kVv  S/S @ Kunduchi S/S

O
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b. Location of planned 132/33kV substation : near tower No. 51 of Ubungo-Zanzibar line

¢. New 33kV line will be constructed parallel Lo 132kV existing line.

d. Line length :2.8km (1.5 + 1.3)
300w x % span {132kV line) = 1.5km

e. Number of circuit : lect,

f. Route map

4. Kariakoo Line

This line will connéct Ilala 5/S and new Kariakoo substation.

a.

b. Line length : overhead 1.6km, cable 0.5km
c. Number of circuit ;1 occt.

d. Route map

. Mbagala Line

(A2}

a. This line will connect Kurasini S/S and new Mbagala substation,
b. Line length : will be infermed later,
c. Number of circuit : 1 cct.

d. Route map

6. Tabata Line

a. Ubungo ~ Tabata ~ FZ-3 {w -connection for one circuit)

b. Line length : 7w -connection only

c. Number of circuit : lect

d. Present condition of existing 33kV line for which new substation will be connected.
- support ' wooden pole
- conductor : ACSR 120sqmm

- number of circuit : lcct (double cenductor)

A-11 /Q/'K



REQUIRED AREA FOR NEW SUBSTATIONS

( AUG.1993 )

After discussion and site survey, following areas are confirmed by TANESCO

and Study Team.

NEW SUBSTATION CAPACITY JICA'S REQUEST TANESCO
(No. x MVA ) (mxm) (mxm)
: 4
TANDALE S.S. 1 x 15 MVA 20m x 20m
2x 1 24 x 24 30 x 40
g
CHANG'MBE 5.S. x 15 20 x 20
2 x 15 24 x 24 40 x 30
1x15 20 x 20
2x15 24 x 24 40 x 20
x 15 20 x 20
x 15 26 x 24 40 x 50
x 15 20 x 20 _
x 15 24 x 24 40 x 80
TABATA S.S. 1 x5 15 x 15
2x5h 18 x 18 35 x 30

/47»/0@;4 aiy i -
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SOIL RESISTIVITY MEASUREMENT

Specific resistivity of the soil in proposed new substions.was measured for

designing of grounding system by the study team and the result are as follows.

Date: Aug. 27, Sep. 2, 1993
Equipment: SPECIFIC RESISTANCE TESTER Type 3244 YEW

Result: Resistance measuring was done normaliy twice in different directions

and higher,]ower values are shown bellow.

Substatioh Site Specific Resisfivity {Ohm-m)
TANOALE 15.7 - 25.12

CHANG " OMBE 72.22 ~ 131.88

KUNDUCHI 4.71 - 5.652

KARIAKOO 53.38 - 60.916

MBAGALA 942 - 309.72

TABATA 10.99 - 15.7

]

Evaluation: Measured data show that normal design of grounding system
can be applied without any additional electrode.

Ol
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Result of the telecommmication site survey

The study team conducted the site survey on KARIAKOG,CHANG'(HBE,TABATA,TANDALE;MBAGALA and
KUNDUCHI. While cbserving the condition of the surroundings, we measured the Field intensity
which comes from ILALA $/S and also confirmed the possibility of the SCADA System in ILALA $/S
regarding the expansion of this project.

The result and our comments are as follows:

Configuration of the site survey '

1 PROPOSED SITE
3&m (] 383.42 WHz Dipote anterna Gain:0dB
| ) Omidirectionat— - -

fd antenna Gain: Bde\%\“‘“ l— Feeder Loss:1.6dB

TLALA S/5

Feeder Loss:2.3dB 3~bm {Measuring Reciever
15W M l

Transmitting Power 41.8dBm (15W)

KARTAKOO field intensity: Good condition (measured data av. 47dBu,V)
site condition : Wide area in the city.

High buildings stand next fo the proposed site.
comment : It considered to be no problem.

CHANG'OMBE | field intensity: Good condition (measured data av.55dB yV)
site condition : It's surrounded by the factories.
comment : It considered to be no prohiem.

TABATA field intensity: Good condition (measured data av.33dB V)
site condition : Regidential area. TPTC's subscriber is located near the site.
coment "+ It considered to be no pmb]em,

TANDALE field intensity: Good condition (measured data av. 34(BﬂV)
' site condition : Regidential area.
comment : It considered to be no problea.

MBAGALA field intensity: Good condition (measured data av.26dH V)
site condition : It's located next to the factory.
comment : It considered to be no problem.

KUNDUCHI field intensity: Low level{measured data av.13dB ,V)

site condition : It's in the farm. There is a gentle hill coming up in front
of the proposed site.

comment : High outgoing power transmitter such as 10W, B-element YAGI
anterma, over 20m anterma height are suitable.
(the existing transmitter for RTU is 64.)

SCADA System | Adopting the existing SCADA System to each proposed substation.

in ILALA S/S | Hardware: The system has some space for the expansion. It's possible to add
the necessary parts to the equipment.

Software: It's possible to allocate the memory capacity for the proposed
substation of the above, but version up is needed for the expansion.

A-U4 /k/,/(
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fResult of Bearing Capacity Test
for proposed site of Substations and Transmission lines

Substations

\ Depth

Site \\ 20m 25w 3.0m Remarks
Tandale 18.0 ton/m? < —— — Good condition

(LOmw

Chang ombe | 120 # <180 » <150 # < | Good condition

Kunduchi 5.0 » <150 « < [15.0 # <|GWL 0Twm
Good condition

Kariakoo 5.0 » <1150 » <1150 »# < | Good condition

Mbagala 50 » <150 » <150 » < | Good condition

Tabata 5.0 »~ <150 » <1150 # <|GWL 090mn
Good condition

Transmission Lines

Ubungo-1iala

Tower No. 2 25-40#» | 25-40w~ | 25-4.0 » |Should be considered
special counfermeasure
for the foundation

Tower No.7-8 | 15.0 » <{150 » <[ 150 »# < | Good condition

Ubungo- FZII _
WP 32 50 » < {150 < |50 # <IGWL 070m
Good condition

W39 -40[15.0 » < | B0 <150 » < | Good condition

WK



MINUTES 0F MEEYING KU. 1
FUR
MASTER PLAN STuby
Ui
DAR ES SALAAM POWsK SuPPLY SYSTEM pAPANSION
i '
THE UNITED Kerubuiv U¥ TANZANIA

The Masier Plan Study Team (the TEAM) or J!1UA. neaded by Mr. Hitosni Kilazawa
visited the tnited Republic of Tanzania on Augest o, 14993 for tne purpuse of
explanation and discussion on-the interin Keporl and conducting the Feasibility
Study on the Short-term Masier Plan covering five(d; years.

The 1nterim Report prepared Dy the Tiam was caplarned 1o TANESUU and has been
discussed from Avgust 4 o August 4, 1943, and buth parties have agreed Lo the
attached "THE MASTER PLAN FUK SLECTRIU PUWER SYSTEM pAPANSION IN DAK ES SALAAW

as the final plan.

Both parties also agreed 1¢ proceed inc reasivllily Study on the Short-ierm
Master Plan of Tive(d) years lﬂLlUULU inoihe sald Long-term Master Plan as soon
as arriving of the other members ui tne TEAM in the mrddie of AuguSt Lo bar ¢s

Sataam.
This minuies of meeiing is prepared Lo voniirm (ne basis or the siudy, and

shall not be changed until the end of (e study withoul proper notices 1o each
other.

Atvachment o THE MASTER PLAN FUK £L80Ta58 FURer STSTEM EXFANSIUW
1N DAR ES SALAAM

AUGUST 10. 1883 DAR ES SALAAM

_,f-~¢égé%?f;~—“}“" VY/ {/if’ |2 anvon .

K K 1Rmeh 1 KLTAZAWA

DEPUTY JENAGING DIREGCTOR (0p) LEABEK Ur STUDY TEAM
TANZANIA ELECTRIC SUPPLY JAPAN I NTERNATONAL
COMPANY LIMITED (TANESCO CUUIFERATSUN AGENCY J1CA)
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Name of Transtormer Voitage Irans. Lapacity
Year $/S & Line Transmission Line status - No. of (I,
1994: (DILALA $/S 33711 KV . Expan. 1 x Ib MVA
132/33 KV Ir. £xpan. 1 x 45 MVA
ILALA LLINE UBUNGO-1LALA New 132 KV x lcct.
(BTANDALE S/S 33711 KV ir. New 1z 1h MvA
TANDALE LINE Branch trom MLKUUHENL New 33 K¥ x Leet.
' - OYSIERBAY Cine
(BCHANGOMBE $/S 33/1L kY ir. New Lx 1h MVA
CHANGOMBE L1INE Branch trom ri-i New 33 Kv x Lect.
- KURASIND ine
(DMBEZI S/S 3371k kY It Expan. L ox 1 Mva
1996: (STEGETA S/S 33711 XV Ir. New 1 x 15 MvA
TEGETA LINE FEGETA-Rew S/5 New 33 &V x lect.
®FZ-3 S/S 132/33 KV r. rXpan. Z X 45 MVA
FZ-3 LINE UBUNGG~-+Z2- 3 New 132 KV x lcct.
(DKARIAKOD S/35 33711 K¥ Ir. New 1 x 15 MVA
KARIAKDO LINE . ILALA-KARTAKCU New 33 KV x lcct.
(EMBAGALA S/S 3371 KV Ir. New L x 15 MVA
MBAGALA LINE KUHASINL~MBAGALA New 33 KV x leet.
@TABATA S/S 33/11 KV 1r.  New 1 x5 MVA
TABATA LINE Branch trom UBLNLU " New 33 KV x lcct.

NI

- FZ-3 Line
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Year

Name of
S/S & Line

Transtormer voitage

Transmission Line

1998:

MIKOCHENL S/S
KIGANBONI S/S
TEMEKE S/S
TEMEKE LINE
MBURAHATI S/S
HMBURAHATI LINE
KITUNDA S5/S

KITUNDA LINE

YOMBO S/S
YOMBO LINE

rZ-Z S/S

OYSTERBAY S/5
OYSTERBAY LINE

33/11 KV ir.

33711 KV Ir.

33/11 kv ir.
YOMBO- i EMEKE

33/11 KV ir.
Branch #rom UBUNGU

- 1LALA

33711 Ky ir.
YOMBU-11 1oNDA

132/33 KV Ir.
F2-3-YUMBU

33/11 &Y ir.

132/33. RV ar.
UBUNGD-UYSTERBAY

KARIAKOO S/S

KIGANBONI S/S

KURASINI 5/S
KURASINI LINE

33/11 RV ir.

33711 Kv ir.

132733 &Y ir.
YOMBO-KURALLNL

OYSTERBAY S/S

e

23/11 Ky ir.

Irans. Lapacity

Status No. of LLI.
Lxpan. 1 x Iy MvA
txpan. L x5 MVA

New i x 15 MVA
New 33 KV x lcct.
New 1 x 1Y VA
New J3 KV x lect.
New 1 xh MYA

New 43 KV x lcet.
New L x 45 MvA
New 132 KV x lcct.
cxpan. L x5 MVA
Expan. i x 4y HYA
NEW 132 KV x lcct.
Expan 1 x 15 MvA
tXpan 1 x5 mMyA
Expan L x 4H MVA
New C 132 KV x lcct.
Expan. L x 15 HMvA

for



Name of

Transtormer Voitage Irans. Lapacity
Year S5/5 & Line {ransmission Line HTatus No. of CUI.
2004:  MBEZI §/S 33711 RV . kxpan. L x 1h pvA
L32/33 &Y Ir. Expan. L x 45 MyA
MBEZ1 LINE ZANZIBAK Line-MBEZL New 132 Kv x lcet.
MIKOCHENI S/S 33711 Ry Iy, Lxpan. L x b MVA
CITY CENTER S/S 132/33 Ky Ir. kxpan. 1 X 45 MyA
CITY CENTER LINE ILALA-CLIY UENILR New 132 RV x lcct.
UPANGA S/S 33/L1 KV ar. New 1 x 15 MvaA
UPANGA LINE CLIY CENIER-UMANGA New 3o K¥ x lcct.
2005 FZ-3 S/S 33711 KV Ir. LXpan L x 15 MVA
2006:  MSASANI S/S 33711 KV ir. cxpan L x 1H MvA
MBAGALA S/S 132/33 KV v, LXpan 1 x 45 MvA
MBAGALA LINE YOMBO-MBAGALA New 157 Ky x icct.

N/
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