CHAPTER 4 POWER SUPPLY AND DEMAND

Table 4.5 The Resulis of Macroscopic Load Forecast

: : . . - T Grovh Rate 1999
1998(Actual) 2005 : . 2010 - 102010 (% / year)
Energy Max. Case TBnergy | Max, Enerpy . Max. Energy © Max.
. Sales Demand : Sales Demand ‘Sales Demand Sales Demand
. (GWh) (MW) . (GWh) (MW) (GWh) MW) @ |
Grid I C | THigh 13,7643 7903 - [ 52626 | L1041 ‘92 | 95 |
Sont L8224 | 3675 Buse | 33739 - | 6961 | 44542 9183 7 19
ysiem 3 o Low | 2,796.2 5789 | 34460 713.6 54 5.7
b : . High | 1,8985 3856 12,6309 | 5359 8 7.8
saan | 10702 L 2176 Base | '1,781.1 3619 ] 23308 | 4752 67 |61
salaain . : Low | 14762 | 3003 18086 -~ | 3677 44|45
: _ . : High 2912 645 405.0 883 | 94 102
Arsha 1374 . 217 Basc 2143 60.9 360.4 - 797 84 .92
‘ : . Low 2281 sL1 2795 6247 62 - 7.0
. _ } High {2045 445 308.1 639 1 100 - [ 104
Moshi - 96.1 194 | DBase | 2007 | 417 2718 | 564 | 90 93
1 | Based §70.1 35.0 | c2858 0 | - 514, 8.5 8.8

4 3 Mlcroscopic Demand Forecast

| 4 3.1 Method of MICI‘OSCOpIC Demand Forecast

For Dar-es Salaam Arusha, and Moshi; the mlCI‘OSCOpIC demand forecast fot the
future decade (2001-2010) was made by extrapolatmg the actual power demands for the-
past ‘decade (1991—2000) for the existing substations. The actual demands in the past
include not only the increases in demand due to the ordinary économic’ growth but also

extraordinary factors such as the electrification of unelectrified villages and the expansion
" of large industrial plants. Looking ‘at ‘the 2010 demand forecast, there ‘are unrealistic
* capacities for single substations. For example in Table 4.7, City Center $/S 52,5 MVA (11

kV) are unusually large capacities. Realistic capamty of substations is described in a later
* chapter. With the increase in demand, feeders from existing substations shail be relocated

branched, and shared by newly installed substations. Namely, the total forecast demand -

including newly installed substations is rcgarded as equlvqlent to the total value. obtained
by extrapolation of the existing substations. With respect to New Oysterbay S/8 which is to
be installed in Dar es Salaam, it is expected that comparatively large demands, such as -
from the American Embassy under construction, will come soon, “hence suitable
corrections have been added to them. As for the other substations to be 1nstalled in the
future, such as Kitunda, Magomeni, Mburahati, Yombo TOL and Tandika, they are not .
included in the demand forecast but their values are extrapolated as mentloned above.
In the demand forecast for each individual substation, maximum power for the past
ten year(1991-2000) was picked up from the operatlon log for cach 11 kV feeder, and
growth rate was calculated and extrapolated to forecast future demand. Since the operation
log includes 11 kV feeder loss and low-voltage line loss, it cannot be said that the demand__
forecast represents a pure demand. At present, however, it is the only record of maximum
power that is the closest to the receiving end. And since the value indicates the very
capacily that passed through the transformer, it shows the capacity and time of installation
of a new transformer at a glance. Where the records were unreliable or there wete too few
recorded items because ‘the substation was put into operation in recent years, maxunum :
power was forecdst using growth rates for the three cities (annual rates of maximum power -

up until 2010) obtained by the macroscopic method described in 4.2. The values are qhown' '
below.
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Dar cs Salaam - 6.7%

Arusha 9,2%
CMoshi - B&%

- '._4 3 2 Actual and Forecast Ma><|mum F’ower in Dar es Salaam

o Ehe actual 4nd forecast maximum power obtained [’rom the past operatlon logs for
- the substations in Dar s Sqla'un are shown i in Te 'lblc 4.6, Tlg 4, 7 1,4.7. 2 and 4,7.3.

_ Dlﬂerent substatmns show dlfferent growth rateq Substatmns showing high growth
“rates include Kigamboni $/$(25%), Msasani S/S(15%), Mbezi $/5(11%), and FZ III 8/8
(9%). These substations supply new remdentlal areas, resort hotel zoncs, shoppmg:, centers,
industrial zones, ete, landale S/8 showg a modest 4% growth rate, but 1ts environs are '
growmg : : _
. The opcratlon logs give maximum power in MW "Ihe MW values converted in terms

of MVA W1th the power i‘qctor taken mto consideration are shown in Table 4.7. '

-59-



_CHAPTER 4 POWER SUPPLY AND. DEMAND

F able 4. 6 (1/2) Pasl and Futurc Max1mum Powcr at the Substfitlon in Dar es S'}laam (MW)

DARES SALAAM
Substation  [Feeder 1091 1992 1953 1994 1995 1956 1997 1908 199% 2000 Rnuo 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
[ [Ubungo Ut 34732 30 33 32 33 30 24 30 3 } .
2 34 33 30 32 35 30 06
u? 313 033 32 32 35 38 25 38 30 25
us 38 40 40 738 38 38 38 40 43 45 | T T . o .
(Total) 139 138 13.2 135 140 139 997102 103 105 6.7%| 112 120 128 137 146 155 166 17.7 189 202
Alaf 1000 88 92 90 8.0 7.2 3.6 7.8 50 120[1emwa] 1027102 122 137 142 15270162 172 182 193]
Tavara 20 30 40 40 30 35 40 358 60 70fosmws| 75 80 85 90 95 100 105 11.0 115 120
Wazodfill [ 130 120 125 125 105 92 32 65 40 .38 00%[ 40 40 40 40 40 46 40. 40 4040
Pricn.Text | 4.5 45 &0 20 24 14 22 20 20 18] 00% 20 20 20 20 20 20 20 20 20 20
|(Total) . 295 283 297 275 239 213 130 221 17.0 M46] . 237 352 267 282 297 31.2-32.7 -34.2.357:37.4
) Tolal 434 42,1 429 410 379 352 229 323 27.3:351 349 372 393 419 443 467 403 519 5446 576
2[Nala (3] YA 15 18 21 18 18 20 2% 24 24 : =
[M] 20 23 38 26 24 23 27 41 34 34
132 1.7 038 318 44 44 45 45 45 39 3§
D3 35 20 Al 45 45 34 4445 45 38
A2} 4 TO20 23027 27 300 37 32 39
L8 24 34 42 21 2021 27 41 027 34
Clbe 3036 38 37 37 38 40 44 38 38
10 3838 (38 435 45 38 44 45 45 37
D13 : S S42 0 38l - : .
_|Total ($yn) | 21.0 220 280 260 280 250 280 340 330 305} 6.7%[ 325 347 371 395 422 450 480 51.2 547 583
3|Tegeta TG4 : : . 9 0.0 32 20 23] - Coe -
. TGS 0 B2 82 84 B89 96
TGS 120 110 68210 219 2].6 : R L
: Tolal 120 192 151 32.6 325 33.5] 6.7%| 357 38.1 407 434 463 454 527 563 60.1 64.1
. 4City Center 12 - : : o : : :
’ 3,
C4
5
C6
c- I'a(ai(Syn) 240 250 260 260 205 22.0 320 225 220 220] 6.7%] 235 T 25 267 285 304 325 e 370 394 420
5|Oysterbay - {02 L 10 12 12.12 13 514 14 14 16 - - : - S
03 05 05 07 07 07 0910 110 10 Lo
1 20 29 21 21 21 28 35 3% 36 39
05 13 14 L5 L5 15 15 20 20 20 22
[0} J. 09 09 10 K0 10 10 10 10 Lo 15 . . : o R
- Toi(Syn} | 7.3~ HZ L f7 107 10 104 i04 19 123 6.7%1 430 MO0 150 159 176 182 104 206 221 235
. 6Factory Fs - . 47 70 45 52 30 2% . : - R :
Zone 1 F4 0.2 ? T 02 LS L0 1
: [P e s 52 55 291 - . N o : .
Total{Syn) [ 80 3.0 125 120 105 115 83 95 76. 50 67%| 63 67 72 7.7 62 &7 93 99 06 113
7|Mikocheni  [MK1T 10 25 25 1119 L% 23 25 25 |6 . : e
C jMK2 30 32 35 3% 39 39 33 38 1Y 42
MK3 30 31 31 32 32 35 35 40 41 45
MKd 09 10 1.0 10 10 12 28 34 39 39 T . : e -
‘Total 79 98101 92 10.0 165 i2.4 137 144 142 7.0%| 152 163 174 186 199 213 228 244 261 219
*8[Mbeai K'Chi 15 15 16 16 16 - 7430 32 28 27 : - . h
Lugale 05 05 06 10 10 LO 08 18 1% 19
Packers 04 05 05 05 05 03 0310 14 : " .
. ‘fotal 24 25 27 31 3l T 41 53 357 60F 110%| 67 74 82 91 100 1.2 125 138 153 17.0
9|Factery F3i . -
Fonelll F32
Fi3
Fas . ] . : : L A,
Toml{Syn) | 35 59 67 75 80 95 100 100 0.0 120] 9.0%] 131 143 155 169 185 201 219 239 261 284
1 Kurasinf Port 7 21 26 %4 33 T :
Kilwa 8 38 39 29 27
[ndhstrial | 3] 41 41 41 3.6 :
GlasSheet 3.1 23 L6 16 06 - Co .
Tofal 1i.0 ? 7123 122 110 102] 6.7%[ 131 140 149 159 17.0 182 194 20.7 220 235
11}Factory : : : : )
Zone Xl : Lo . R e B
Tolak 15 LR 19 20 25 25 26 3.0 30 29 BOW 31 34 37 39 43 46 50 54 58 63
12{Kigasuboni  {Mjimwe 04 05 65 02 ' -
Kigambo 04 06 04 14 . . e
Total 08 11 09 16| 25.0% 20 25 31 39 49 61 76 95 119 W9

Note - (Syn) is ‘§3,1|1hct|c101al Measured at the 1ikV side of 33.’11kv TRF
8 Mbezi is inclided by 3 Tegeta

Ielic is modifiied fgures at ie Mecting ofOci 1. 2601
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Table 4.6 (2/2) Past and Fuujrc Maxilﬁum Power at the Substation in Dar es Salaam (MW)
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Substation  [Feeder 2001 2002 2003 2004 2005 3006 2007 2003 2009 2000
Tandale . MG 24 26 26 29 29
’ MG2 3% 32 32 33 A4
MG . R
MG 28 26 27 29 11
MGs 22 34 33 35316 . . _
Total . L3 M8 120 126 138 4.0%[ 135 M0 146 152 158 164 17. 178 185 192
Msasani MS1 L6 L6 L6 1T 17 20 22 30 30 30 .
M52 L5 L5 16 19 19 20 25 24 28 23
M53 06 07 07 07 07 L0 12 22 23 24 . : S
- Total 37 38 39 43 43 5059 46 B1 B2 15.0%[ 94 108 125 143 165 190 218 251 2838 132
Sokoine - . . : : - . c
Tolat(Syn) 100 1.0 115 105 115 120 130 50%) 137 143 130 158 166 44 183 152 202 212
Kariakoo - - .
Total{Syn) 80 701 6% 85 91 97 104 1K1 11,8 124 134 143 153
Mbagala - [MBF1 1.0
. MBF2 0.5
MBF3 4.5
MBF4 471 ' . - i
- |Totat - 10.7] 6.7%| 114 122 13.0 139 148 158 168 8.0 192 205
Chang'ombe fCG2 2.7 . .
. CG3 16
CG4 3%}
CGS Ay o - : .
: [ Tolat 29 67%] 25 [0 108 §1.5 123 130 {40 [50 160 V70
TIPER .
{Privaie)
New Oysterbay . . -
{Proposed) 250%| 8.4 &6 88 9.0 93 95 98 I0H 102 105
Zanzibar 219 7.4%[ 26.7 287 3.8 331 356 382.41.0 4.1 473 508
Sum Tolal except Zanzibar 240.4 266.9 3125 - 3585 - 4004 4606 5947
Sum Tetal _with Zanzibar- : 265.0 26,9 336.0 385.0 4414 507.9 5455
Synthetic Sum Total {26X 1/L.1) . - : 2409 12863 3505 350.0 461.7 4959
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CHAPTER 4 POWER SUPPLY AND DEMAND

Table 4 7 Futute Maxunum MVA al the Qubshtlons in Dar es Salmm : .
2000 [ 2001 | 2000 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

thlmgo T3V 130 11401150 {60 [ 1710 | 183 | 194 [20% |30 [536 |53
I3VEines | 308 1206 1305 334 1353 301 1390 409 428 446 ] 468

_ Total 439 | 436 | 467 | 406 | 524 |a3s4 3584 {617 |oan | 682 | 721
3ilala IUIKY - [ 381 | 40.6 | 434 . | 464 | 494 | 528 |63 | 600 | 640 | 684 720
- 132/33kV R _ . o . : AR I
ITegeta | 13233KV {419 446 | 476 [ 509 [543 | 579 [6i8 | 659 [0 [ 70|80

4.Ciincntcr TRV 275 - 1294 313 334 35.6 38.0 40.6 423 46.3 493 525

SOystCIbﬂy 33/11kY 5.4 164 175 1 188 199 [ 213 22.8 24.3 25.8 2.6 294

6.FZ1 331KV 63 . 1.19. 84 . 2.0 9.6 103 ]10% 116 124 13.3 4.1

};.Mikocl_lcni BNV 178 . | 19.0 204 21,8 233 249 266 28,5 305 32.6 349 -

¥Mbozi | 311KV 75 | 84 | 93 .| 103 | N4 [126 |40 | 156 {173 |91 |3i3
SFZIM BV - | 150 | 164 | 179 [ 194 [200 |21 [25.1 [2id |29 3§ 553
IR 132/33kY : - : . : .

lD.Ku_raSilli BNk 128t 164 17.5 18.6 19.9 2E3 228 1243 259 1.5 294

TNAT IRV 36 | 39 43 16 19 54 58 83 68 73 79

I Kigamboni | 3KV | 20 | 25 | 34 | 390 |45 [ 61 | 76 95 [Ty [T |86

13.Tandale ~ [ 33/11kV ~ | 163 16.8 17.6 18.3 9.0 1938 20.5 2.1.4 2230 1231 24.0

T4 Msasani | 31TkV | 103|118 [ 135 [156 | 179 | 206 |28 |373 {314 360 [4di3

liSOkIOine BV ) 163 17 179 ") 188 19.8 208 218 229 24.0 253 26.5

[6Kariakoo | 331KV [ 88 (106 |14 121 |00 [138 {148 |15 |68 175 |11

(7Mbagala | 33kv | 134 {143 [ 153 (163 [174 | 185 [198 |20 |225 |240 |76

18Changom | 31TRY | 111 |18 1126 | 135 |44 |1s4 |i64 175 [is¥ |360 [213
be . L . - . .

19 FIPER
20.
2L New « | 33/HkY - 10.5 10.8 11.0 11.3 ILe 119 12,3 12.5 i2.8 13.1 -
Oysfcrbay . . .

(Proposed) E : ) : ’ :
22.Zanzibar | 132kV 3Ll 334 359 [ 385 414 445 | 478 51.3 55.1 59.1 63.5

*8 Mbezi is included by 3 Tegeta

Consuieratlons in convertmg MW V'llues in terms of MVA are as follows.

- As the power factor used for conversion, 80% was applied in all cases. This is because

many substations were found operating with 80% power factor at the 11 kV feeder
~ outlet or 33/11 XV transformer low-voltage side. At some substations, the power
 factor was about 90%. However, we adopted 0% to give allowance.

- The number of 11 kV feeders ranges from 3 to 8. The maximum power at a substation
is smaller than the simple sum of maximum power of each feeder due to the diversity
factor. However, for substations which had no overall transformer power flow data,
the simple sum of feeders was adopted to be on the safe side.
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CHAPTER 4 F’OWER SUPPLY AND DEMAND

433 Actual and Forecast Maxrmum F-’ower in Arusha

In Arusha 220 kv Njiro S/S mect the cntlrc dcmand in Arusha.

Besides, Njiro $/S obtains power from both 220 kV and 132 kV systcms. It receives
220 kV from Singida $/S and 132 kV from the power of the Pangani river system via "
Moshi. The f(nccast maximum - power in 2010 is less than 100 MW, If the 132 kV
transmission line between Kiyungi and Hale fails, one 220 kV transmission line and 220

kV transformcr banks will be insufficient to meet the demand of Arusha and thman}am
~Therefore, more transformer banks in Nijiro S/S will be necessary. The towns arc well
- planned aund there are a few long- d:stance feeders. Thcrefore the voltagﬁ problems seem
not so-serious as in MOShl. '

Frorn the records of maximum power in thc past in Arusha, future max1mum power

- was-forccast. The results are shown in Table 4.8 and Pig 4.8. Figures:with power factor

added and expressed in MVA are shown in Table 4.9, It is Mt. Meru 8/S (5 MVA x 2) in

city center that is the substation showing the highest growth rate -12%. The substation that . -

- shows the second highest growth rate is Themi S/S (5 MVA X 1), though the MVA value is
~ not s0 iarge. =

Table 4 8 Past and Future Maxzmum Power at thc Substatnon in Arusha (MW)

ARUSHA . : o
Substation - jFecder 119‘)1 1902 1993 1994 1995 1996 15‘9? 1098 1999‘ 2.000 Ratio | 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010;

Njiro 220/132kV 260N 132/33KY 2x20MVA Tri L ] .
l‘ohl(Syn) 170 180 180 190 240 220 260 200 140 380 9% 41 45 49 5159 64 0 76 B3 80

8]

UngaLimiled 331'115(V 20MVA . .
' N - L7 L7 L7 LT L7 1T LY 18 18 18
. JFz . 29 27 31 .29 31 25 28 33 33 33
B I 38 38 38 21 26 16 16 15 19 21

Toal(Sym) | 9.5 100 100 57 73 68 65 73 87 104] 70%| 101 119 127 136 146 156 167 179 '19.1 205 R

Lt

~]

R

MiMeru 33NTKV 24 aSMVA . ) e e
: ML 20 30 30 30 30 33 35
M2 L0 k2 10 KO 12 L0 20
M3 08 i0 18 L5 25 32 35
M4 - 09 09 11 L0 13 15 15 L S
Total{Syn}{ _ 47 61 69 67 BD 00 100/120%| 11.8 132 14.8 165 185 207 232 260 291 326]
Themi 33/11kV 1x5SMVA : . - . i
08 09 09 09 12 k4 13 LS L7 20[110% 22 235 27 30 34 37 42 46 51 57
Kiltex . IV 1xSMVA : ‘ . ] . . : o :
: 15 1.5 17 18 16| 80%| 22 23 25 27 29 32 34 37 40 43
Lisn River ’ i t .

: 100%) 40 44 48 33 59 64 71 78 86 924
Tengeru and Others . . L . . i i . L - .

- ) 52 55 55 57 7! 83 80 9.0 100 {20[100%| 22 f0.0 L1 22 .13.3 M7 160 17.6 [9.3 212
Sum Total |f2 +34+44+546 165 17.0 24.9 27.5 36.0 40.5 443 48.6 53.3:358.5 643 706 716 852 917

Synthelic Sum Tolat (8x1/LD) : 250 32.7 36.8 403 442 485 532 585 642 705 775 852]
. Italic is medilicd figures at the Meeting of Oct. 1.2004 : ’
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CHAPTER 4 POWER SUPPLY AND DEMAND

(1blo 4 9 uture Max1mum MVA at the Substatlons in Arush’x

2000 72000 | 2002 | 2063 | 2004 | 2005 | 2006 ] 2007 | 2008 ] 2009 | 2010
TN TV '
C | 2203y ] .
ZUngaltd | 331KV B | 139 e 159 |67 {183 [195 [205 |24 | 235 | %56
IMiMen | 31TV | 130 | 148 | 165 | 183 | 206 | 2301 | 239 | 290 | 325 | 364 | 408
AThemi | 33LTKY 25 | 28 | 30 | 34 |38 |43 |46 | 53 |78 | 64 | 71
SKiltex | 3910kv -~ | 20 | 28 | 28 31 | 34 | 36 | 40 | 43 | 46 |50 | 53
6.Usa River | JHTIRV TS ES T 60 e | 74 RO €5 [ 9 08T (T8
-(Proposed) : : : - : . I - : N
Thengeru | 33KV, [150 | 115 | 125 | 139 | 153 | 166 | 184 200 |220 | 241 | 265
_ and Others R _ o ) , L - . L .
ol I 561 R FEE : T

Note 8 Tolal 15 slm of2 3,4,5,6 and 7

. 4.3, 4 Actua! and Forecast Max;mum Power in Mosh;

o The aclual and forecast maximun powers are shown in Table 4, 10 and Flg 4 9.
' Figures with power factor added and expressed in MVA ‘are shown in Table 4.11. In Moshi, -
~ there were substations which had no satisfactory data or 1ndlcat1ng meters, hence many of
the substatlons were foreuast using growth rate obtamed by the macroscoplc forecast '

Concermng Nymba ya Mung P[P(S MVA X 1) and Ia.wate 5/8(2 5 MVA X 1), v
accurate demand conld net be grasped since they were put 1nt0 opemtlon only recently. "
Therefore, the growth rate of 8.8% obtained by the macroscopic forecast was used to
forecast the future demand for them. Therefore, ~development plans for them should be

- formulated after actual demands in the several years are grasped. With the current load -
conditions, the present transformer capacity is sufficient to meet the demand for several
years to come. The substations which supply city center and which had growth data were
Boma Mbuzi $/S(5 MVA x 2) and lrade School S/S(S MVA X 1) which showed growth
rate of less than 10%.
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(JHAPTER 4 POWER SUPPLY AND DEMAND

T able 4. 10 Past and Futmc Max1mum Power at the. Substatlons in Moshi (MW)

MOSII
Substation Feeder 9T 1902 1991 1997 1995 1996 1997 098 V500000 Wi [ 001 7007 2007 700 705 300 3007 008 3000 7010
1[Wiyting] DIJEERV 15 20MVA T3 3RV, TRI0MVA 86/33kV, 245, 1%10 i
. Totai(Sya) 173 192 (50 206 IL7 206 238 365 209] 5.0%| 210 21 254 766 219 294 309 124 340 357
2{Boma Mbuzi 331KV 2x5SMVA . :
. Tolal{Syn) 80 83 64 95 95 96 1.0 112 132] 65%] 141 150 159 120 181 193 205 205 233 248
3|hMazangu ] T - -
and Rombo___ {Total{Syn) 36 88%|) 39 43 46 50 55 60 65 11 97 84
4[Trade Schoot  |3/11EV 1x3MVA i :
and - B
|Machame Willky 1Nz SMYA . - " "
; Total(Syn} .66 64 57 72 15 12 66 62 44| BI%| 82 89 97 105 114 124 135 147 160 174
5| Thivanga 33TIV BSMVA Indluded in 8 NYM and Mwanga . : :
: Total : o 38%[ 06 07 07 03 08 09 Lo 11 12 13
6[¥Machame TRV Ix23MVA Tnclin 4 TSchoc Machame . ; - i - .
) Total(Syn) ‘ ] L 19] B.8%[ 231 23 24 27 29 32 34 37 41 44
7|Cawate [TV 152 SMVA -
- Total 12) 8% 13 14 15 17 K8 20 22 34 26 28
$[NTM and - |66R IV TxSMVA ] ) ;
Myanga Total(Syn} | : 38 68%] 41 45 49 53 58 63 69 75 81 838
ofKIA SHTIKY Tx075MVA . i
. L T Total -
- 10fSame and 323KV 1x5MVA ]
Gonja . - [33/MNKV IxIMVA : : R : C : . : :
C e veat(Sym | 27 26 19 20 69 1011 08 b1f-28%[ 12 13 14 15 17 18 20 22 23 25
11|*Gonja CPMULY IxIMVA Included in 10 Same and Gonja - R :
_ - Totsl(Syn) | : : | BB 02 02 02 -02 03 03 03 03 04 04
-'12Fum're|a1 (2+3H477+6+10) 73 130 170 18.7 27.3] -~ | 328 354 38.0 41.0 443 47.8 516 557 GO0 648
13{Synihetic Sim Towl (1 [71.1) 15.7 127 163 7.0 248 70.€ 322 345 37.2 403 435 469 506 545 589
I able 4 11 I“uture Max1mum MVA at the Substations in Moshi - S
2000 200] 2002 2003 | 2004 2005 2006 ) 2007 | 2008 | 2009 2010°
. Kiyungi : 1321‘661(‘!
P 132/33kY e : _ : .
2,Boma Mbuzi 3311k 16.5 17.6 18.8 199 | 212 226 {241 256 | 213|291 31.0
3.Marangu 33KV Line 45 49 54 5.8 6.3 69 [ 7.5 8.1 8.9 9.6 10.5
and Rombo . : C : ) S )
4 Trade Schoo) 33kVLine | 55 10.3 11.1 121 13.1 143 155 16.9 18.4 200 | 218
and Machame D A N i
5. *Mwanga 33V - 0.8 0.9 0.9 1.0 1.0 1.1 13 1.4 1.5 1.6
6.*Machame WKV | 24 | 26 | 28 | 30 |34 | 36 | 40 | 43 {46 {51 | 55
7.Lawate BKY | 15 | 16 | 17 | 19 | 20 | 22 [ za | 26 | 28 | 31 | 33
8 NyM and E6133KV 48 51 5.6 6.1 6.6 73 7.9 8.6 g4 101 1.0
Mwanga . . ‘ )
9KiA XTI
lO.Smne and i32/33kV 1.4 1.5 1.6 i.3 1.9 2.1 23 2.5 28 29 33
Gonja co : : ‘ : ] i ’ )
11.%Gonja 3311kY . 0371 63 |03 [ 03 |04 [ o4 | 04 |04 05 | a5

“Note -5 Mwanga is included by 8 NyM and Mswanga :
6 Machame is inciuded by 4 Trade Schoot and Machame
11 Gonja is included by 10 Same and Gonja
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CHAPTER 4 POWER SUF’PLY AND DEMAND

| 4 4 Summary of Demand Forecast

_ There are two methods of demfmd fmcmst——the m’lCIOSCOplC mcthod described in 4, 2
and the microscopic method described in 4.3, The results obtained by these methods are
" conpared in Table 4.12. Values obtained by macroscopic forecast are purely valucs on the -
“demand side and do not include losses, Microscopic forecast values are values measured at

distribution substation, henee they include the 11 kV feeder loss and low-voltage line loss.

- Naturally, therefore, the latter is somewhat larger than the former, Looking at the year 2010,

the difference is 4.4% for Dar es Salaam, 6.9% for Arusha, and 10.3% for Moshi in 2010,
TANESCO's gross power system loss is said to be between 15% and 20%, Considering that
- the distribution loss is several percentage pomtq lower than the gross power system loss, it
- may safely be said that the macroscopic and nucroscoplc forecast vahu,s agree very weli

T"tble 4 12 Comparlson by mcans of Forecast Methods in 20 10 (MW)

: Macro Forecast .. Micro Forecast
_ {From GDP) - - (From Substation Load)
. - Max. Demand . | Max Power
Dares Salaam | -~ 4752 D 4959
CAwsha [ 9T . 852
Moshi = } -~ 534 . " .| - . 589

'Sourcc o _' - Table 4.5 S Tublc46 48'md410

me the reason mentloned above the Team uscd the mlcroscomc foxecast values which
are several percentdge points larger than the macroscopic forecast values as the forecast
- demand ‘based on which to decide substation capacity in the future. The values for
' determmmg substahon capacities in the three cmes are as shown in Tables 4.7, 4. 9, and 4.11,
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CHAPTER 4 POWER SUPPLY AND DEMAND

Annex 4,1

Energy Saies_and_wmber of Customer., a

Gnd System (Devalopmg Gnd)

Rgsldcntial Low High R
Commercgial © Voltage Voltage Public .~ L
. Year Lt lnduslflal Supply _Sui::;ply ngtlﬂng " Zanzibar
Energy Consumption (kW h) S . P
1980 212,277,438 308,504559° 40,377,098 . - 4,355,440 13,469,000
1981 - 224,236,971 304,471,462 - 42,187,522 4,293,367 25,180,000
1962 - 237,730,543 200,269,885 45285177 - . 3547176 . 27,920,000
1983 . 214,960,000 - 290,431,000 . 47,014,000 33683,000 - 32,125,000
1984 228,574,163 . 286,826,960 51,809,597 - . 2071,788 | . 34,535,000
© 4985 - 260,852,020 - 332,188,151 - 64,843,496 3478372 139,266,000
1986 - 307,586,633 167,267,040 302,046,626 U2,988,909 . 41,587,000
1987 - 347,443,030 180,092,423 288,870,734 - 3,466,496 48,784,700
1988 428997379 232,126,770 - 288,443,709 , 3,800,432 54,441,000 .
. 1988 471,691,914 . 234,683,888 . 333815727 5,071,320 64,298,000
. 1890 - 575659341 - . 255,379,341 364,701,664 - 6613659 52,011,000
1091 634,224,543 . 279,098,624 | 368,488,970 7,226,373 56,829,000
1992 - 682,063,853 - 255105703 365,683,876 - 10,061,306 . 60,009,000
1993 . 710,459,406 . 247,220,088 - 336,623,002 8698111 © 68,337,000
1894 . 762,620,250 279,259,957 292,792504 - 9.177,906 - 54.045,400
1865 851,437,281 .. 268,156,088 . 320845991 5,365,'42_3 ", .83560,525
1996 1,019,088,977 . 284,698,984 325,312,856 . 2,836,957 . 85700333
1997 | 924,805,897 343,903,737 . . 369,697,095 - . 2388220 ... 95,004,000
1088 974,004,426 . 385,235,293 358,208,990 1,007,737 103, 507000
: Number of Consumers .~ . :
. 1980 .. - BOSE6 - 582 89 - 1
{981 - 83342 608 98 - 1
1982 98,037 611 106 - 1
1983 103,056 634 SR b S 1
T 1984 0 {08464 - LTS RN £ 4 792 1
1985 " 124,788 698 o154 . 858 D1
1986 101,440 S 45 T4 1,083 - 1
1987 . 109,480 457 78 1,157 1.
1988 126,987 - : 502 81 - 1,338 1
1989 142,050 549 o0 1530 . 1
1990 162,072 572 g 1,645 1
. 1991 168,783 587 - e 2,007 o
1992 198,082 849 102 - 2,259 1
1993 . 222,969 ' 1,03 105 1,830 1
1994 234,491 943 133 1,952 A
1995 . 232,767 083 149 © 107 A
1996 253,570 757 59 124 1
1997 326,623 1,206 126 681 1
1998 345,503 1,25 145 521 1
~ Consumption per Consumer (kW h) . o
1980° 2,370 . 530,231 | 453675 - 713,469,000
198t C 2402 0 - 500,775 " 439,453 - - 25/180,000
1982 2,425 475,106 427,219 - . 27,920,000
1983 2,070 458,003 423,550 o= 32,125,000
1484 _ 2,104 395,623 462,586 2,616 . . 34,535,000 -
1985 - 2,090 475,914 421,062 4048 - 39,266000
1986 3,032 369,245 4,092,522 2,760 41,587,000
1987 3,173 385,637 3,703,471 2,995 48,784,700
1988 3,363 462,404 - 3,561,033 2,847 54,441,000
1989 3321 427475 3,709,064 3,315 64,298,000
1990 3,763 . 4461467 4,007,741 - 4,020 T52.015,000
1991 : 3,758 475,354 4,427,656 3,601 56,829,000
1902 3,448 . - 300478 3,585,136 | 4,454 60,099,000
1993 3,186 238,860 3,205,934 4,507 £8,337,000
1994 3,252 298,140 2,201,447 - 4,702 54,045,400
1995 3,650 272,794 2,213,731 59,400 83,560,525
1996 4,019 376,008 3285908 22,879 85,700,333
1997 2,831 285,161 2,934,104 3507 - 95,004,000
1998 2,819 314478 2,471,028 1,934 103,807,000

* . Effective March 1986 Heavy Industrial & Large Commercial are billed by Voltage Level,
** . Effective Marech 1995 Tariffs 1, 2 & 3 are combined as T1; Tarilf 4, A & 825 T2; Taﬂll 5 & 5A

as T3, Tarill 6 as T4 and Tarilf 9as T5.

-72-

Total

579,073,533

600,369,352
604,772,781

. 587,893,000
603,417,508
" 700,628,039 - -

‘622 2717, 008
| 660,627,383

4,005,818,280°

1;109,560,848

A 254365005

1,375,807,509
1,373,913,828

1,371,337,647
1,397,798,017
- $.539,365,308
1,717,638,107 . -
T 713,600,832

743534283

1,735,708.958

1,822,353 446 -

90,238

© 94,047 -

98,755
104,605
110,094
- 128,500
103,051
11,193

" 428,909

144220

185,281

171,468 -

201,293

226,040

237,520

|- 234,007

254,551
;328,637
. 347,395

- 6,417
6,384
L8024
585820

5,481

" 5,539
7,978
7,812

7603 .

7,694

8,078

8,024
T 6,825
6,067
5,885
6,678
6,748
. 5282
© 5,246

© Total

Low & High

" Voltags -
2+3

348,971,657
346,658,984

© 335,675,062

337,445,000
338,636,557

~488,963,157
520,570,479

- 568,499,815

620,081,005
B77,527 504
620,789,579
583,843,100
§72,052,461

 £98.002.079 -

610,011,840

674
704
717
745
837

: 852

- 527
545
583
639
663

144

1,140
1076
1,132
. 856
S 1332
1,370

520,077
492,413
© 468,027
- 452 946
404,584
466,000
892,058
860,463
892,917
- 889,671
‘935,265
I 000,779
652,776
© 512,143
531,647
528,270
712,651
- 535,736
- 542,726

397,031,647
| 470,114,466

T es1 -
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Anr_lex4.2.1 .- Naw iIndustry - Base Assumptions S D T e

Systen . - X s
. ) . In-Plant ’ Peak . Growth Existing Reduced Effactive
Grid - - Lo C © - Reduest Oniine Coincid ~ Load -  Coincid - Code . Plant - Llist . - Load
Branch - Location Industry - ) {xy Date Factor . Factor . Factor {1=Grow) (1=Yes) - (1=Yes) = (kW}
1 Moshi * Moshi -~ Kibo Breweries BOO .. 2003 . 00 - 045 . 10 1 1 4 580
2 Moshi < Moshl * K.C.M.C Hospital ' ©400 0 20000 070 . 045 10 1 1 1 o
3Tanga = Tanga - = Ziggi Botflers - 500 1998 00 0707 04S 1.0 - 1 1 1 350
4 Tanga Tanga '~ PePee Textie (T} Ld.- "800 | (20007 .. 070 .. - 045 1.0 1 10 1 550
5 Tanga " Tanga . RegionalWaterSupply 448 - 2001 Q70 - 045 - - 08 1 1 -1 Q
6 Tanga -~~~ Tanga ° °  Tanzania Cordagelid. . 400 2001 Q.70 045 10 1 1 1 ¢
7 Arusha - Arusha® Seed Qil Producing Plant 1,000 2000 . QY0 045 - 10 1 0 t 70O .
8 Arusha’ - Arusha - - Milling Factory 500 1899 070 045 . 10 o1 .0 1 350 -
9 Mbeya Mbeya Mbeya Textile Mill . E S1,008 0 2002 - 070 - 045 S R 1 1 1 700 -
10 lringa - . Mafinga Tansico & Kangesa Timber Saw |- 800 - 2001 o7 045 - 1.0 1 o 1 560
11 lringa ’ Iringa © o Water supply - Moregorord . S00 2000 07¢ . -0€0.- 0.0 1 1 1 A0
32 Morogoros © - Morogere Matombo . 1,000 2003 Q070 .. 045 . 10 1 o 1 700
13 Merogoro - Moregero - Mtibwa Sugar - BE0 2000 070 045 10 1 1 | 502
14 Iringa . lringa : Villages along Kibansi-Ir.line 2,000 © 2000 - Q70 036 1.0° t 0 1 1,400
15 Iringa ’ Mafinga Sao Hill Timber - 500 .. C2000 0 07D 045 1.0 | 1 1 350
. 16 Moregore Moregors | Mtibwa Sugar - 680 - 2002 @ Q70 045 T 10 1 1 1 452
17 linga . - Njormbe - .. Lupembe Eslates ' S 400 2001 Q70. - 045 . 10 1 [ 1
18 Tanga - Handent Anisha Saw Mills{Mkala) =~ -~ 424 w01, 070 045 -1.0 1 e 1 o]
19 Tringa Niombé -~ Luponde Tea Estates - - BBG . 1859 070 . v 035 1.0 1 1 1 ag2
20 Arusha Babatl Galapo, Dareda & Magugu Vilage -+ 2,207 2000. . 070 035 1.0 1. o 1 1,545
21 Arusha.. Babati- - Kiru Estates - 1,464 - 2000 - 070, 035 - 10 .. 1. [ 1 1.023
22 Arusha Babali- -~ Rural Electrification ~. 1,252 . - 2000 Q.79 0.35 1.0 1. o] ] BT
23 Arusha Mbulu - - Rural Electrification. : 80O 2000 - 070 035 16 1. 0. Y 420
24 Tangz " Lushate Miale Village . 778 ige9 - 070 038 1.6 1 . o} 1 845 .
25 Arusha - Kiteto Rural Electrification 1.2 2001 070 035 10 § 0 1 L T08
26 Tanga = Lushoto - Miako Township : : 778 2001 © .. Q70 0.45 .. 1.0 1 o 1. 545
2T Moshi - - Hai - Five Stars Hotel at 1A . 4000 2002 -7 Q70 - 045 10 1 Q 1 700 .
28 Tukuyu © Chunya - Demio & Miswajuni mining centre BOO 2000, . BTFO - 045 1.0 1 0 1 560
2% Moshi Moshi . T.P.C (T) Llimited 500 20006 070 045 1.0 1 I A 1 380
30 Musoma - - Bunga - . Maralint T 680 - 2000 . 070 045 1.0 1 0 1 476 -
31 Deres Salaam ~ Dares Salaam . Low Loader Cormpany _ 400 - 2000 Q70 -, 045 10 1 G 1
32 Dares Salaam - Dares Salaam  Kico Limited §66 . 2000 070 - 045 1.0 1 1. { €72
33 Dares Salaam - Dares Salaam Tigra Plastics - 1200 - 2000 - 0.70. 0.45 " 1.0 1 S0 1. 840
34 Dares Salmam -~ Dar es Salzam. Kunduchi Beach T 500 .- 2000 070 | 045 . 10 A 1 1 350
35 Dares Salsam - Dares Seglaam  Aqua Slides _— . 400 2000 070 . D45, 1.0 1 0. 1. -0
36 Dares Salaern . \Dar es Salaam  Tourfst Holel - Bagamoye Rd, 4000 2000 Q.70 045 100 1 -0 1 o
37 Dares Salaam . Dar es Salaam - Loyola High Schoot §10 . 2000 070 038 1.0 1 1 -1 357
38 Dares Salaam  Dar es Salaam Tanzanla Cabies o 400 - 1988 070 . 045 1.0 1 1 ¢
38 Dares Saliam  Dares Salaam  Jangwani Beach Hote! : 40 . 2000 070 . 045 1.0 1 0 1 G-
40 Dar es Salaam - Dar es Salaam  Tanzania Breweries . 3,086 2005 Q70 048 1.0 1 1 1 2,162 -
41 Dares Salaam - Dar es Salaam  P.P.F & Zahra Towers 2,000 2000 Q1o 0.80 10 1 o 1. 1400
42 Dares Salaam  Cares Salaam  Noble Chemicals 400 2000 - 070 0.45 t.0 1 o 1 0.
1.0 i o 1

43 Dares Salaam  Dares Salaam  NiC - Plaza Ubunge 1,500 20006 - - 070 ) Q.50

. Kenore Radueste Latows

‘soo e

- Peak at  Maxirmunn
- Bystem Energy
Peak (MWR
B0 . 22075
a
L2380 13787
- 560 - 22075
R N X B
o007
700 27584
asc o 1.2787
- 700 - 27584
BBO - 22075
0 220785
700 27584
eo2 23734
1,400 42924
O3B0 1,377
482 01,8212
Q 0.0
¢ 0.0
392 12018
1545 47387
1,025 31420
376 2E370
420 1.287.7
545 4,668.7
708 21720
545 2,1468
700 27584
580 22073
3|0 1,377
476 18764
.0 oo
£72° 284880
© 840 33N
350 1,377
-0 00
o 0.0
357 1.084.5
[ 0
[+] 00
2,162 - 85210
1,400, 73584
: o BTl
4,080 0 55188

.00
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Annex 4.2.2 New Ingustry - Base Assumptions

Grid
Sranch

44 Dar es Selaam

45 Dar es Salaam

48 Dar es Salaam -

47 Dar es Saleam
48 Dar es Salaam

49 Dat ¢S Salaam

50 Dar es Sajaam
351 -Dar es Saaam

52 Dar es Salaam .

52 Dar es Salam
54 Shinyanga
55 Shinyarga -
56 Shinyanga
57 Shinyanga
58 Shinyanga
59 Shinyanga
60 Shinyanga
61 Shinyanga
62 Arusha

63 Arusha
64 Arusha -
&5 Arusha
€6 Arusha
67 Arusha
B8 Arusha
69 Arusha -
70 Dodema
71 Dedoma
72 Dodorna
73 Mbeya

| 74 Mbeya -

7S Mbeya

76 Mbeya

77 Musoma
78 Musoma -
79 Musbma
80 Musoma
81 Musoma
82 Musoma _
83 Musoma
84 Musoma -
85 Musoma
86 Musoma -

Lotation

Der es Seleam
Dar es Szlaam
Dzr es Saigam

Dar es Salaam -

Dar es Salaam
Dar es Salaam

Dar es Salaam
" Dar es Szlaam

Car es Salaam
Dar es Salaam
Maswa
Shiryanga
Bariadi

Bariadi -

. Shinyanga

Kaharma
Kaharna
Meatu
Arusha
Simanjtro
Simanijiro .
Simaniiro
Monduli
Menduli
Karatu
Karatu

" Dodoma

Dodoma -
Kondoa

. Mbeya

Kyela
Lulevm -
Mbeya

- Musoma:

Musoma -
Musoma-
Musoma
Bunda
Bunda
Bunda .
Bunda -
Miusoma
Burkda

Industry

Sazfa Plastics Ltd

Bora Industries -

A-1 Product({JV Group)
Mapato & Mafula Houses
Bandari

8.5 Bakharesa -

‘Gapea (T) Lid

Meridian Shipping Co.

Qileom (T) Lid & Natoil Co. Ltd
Armadori - Vikindu

Cargil Cotten Ginners
¥ahama Cotton Ginnery
Bariadi Water Supply

" Somala Group Ginnery

Indusirial Area

Qi vitt . ’
Cargil Cotton Ginnety
Rural Electrification

- New-mpala

Mererani (Domestic)

Mererani (Mining)

Mererani - Mbuguni
Namanga Township -TzZ Side -

Namanga Township - Kenya side

Rural Electrification
Serena Hotef -
Water Supply and Sewerage

¢ Galro Township .

Rural Electrification

Mbalali Rice Farm

Ipinda vilage :
Lujewa Township &settlements
New forest area

Fish Processing

* Musoma Diary

Musoma Textlie -

rime cateh Lid( Fish)
Bulamba Ginnery :
Viran (T} Gionery & Qi Mils
Ushashi Ginnery
Township *
Musoma VWater Supply
Hibara Township

Request
kW)

RS

—_

§§§§§§§§§§§§_§

ey

&

© Systern

Peak

Date . . Factor ' Factor . Factor  (1=Grow) (i=Yes} . [1=Yes)

n-Plant .
Online . Ceincid . - Load
2000 - 8700 045
2006 - 070 - 045
2000 270 0.60
2000 - Q.70 :
2000 T 0.70 045
2000 70 045
2000 0.70-. 045
2000 070 080 - -
S 20000 070 .38
2000 - Q70 .. 045
2000 0.70. 045,
L2000 033, .. 045
- 2000 070 045
2000 G- . D45
2000 079 - 045
2000 070 . 045
2001 Q70 - 045
- 2000 070 7. 035
2000 076 . - .04
2002 - - 070 " 0.45
. 2005 . 070 -
2000 070 - D45
2000. - Q70
2001 070 7 045
200 - 070
19997 - 070
2001 . Q707 - 0BD
2000 S Q70
- 2000 0.70 0.45
2002 070 - 045
2000 - Q70 .
S 2002 SOT0
2000 ‘0,70 0.45 -
L2000 - G770 Q.45
2000 L 070 045
. 2002 - 070 045
2000 0,70 0.45
2000 070 . D45
2000 070 045
2000 070 045
2000 0. Q70 045
2003. . 070 0.80

070

T 045

045

045
045

045
045"

035
035

[P P N Y qr e

3 ah e an ) es e
coobooon

PN
[=F]

Pl Sl s
woobonoooo

bobuwbbuobobo
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Ighore Roguunta Detows

Growth Existing Reduced El'teczive.
Colncid. . Cocde

Load
WY
Q0
0
550
C1420
2,800

. 580

1108

: Y
: g‘_;
o8l

-
B
[=3s]

38

1,008

0
e

. ~ 'M
o.ooot;géﬁggo

8

o Peak at  Maximuym
Systemn Energy
Peak = (Mmwih)
-g Q.8 -
g 00 -
580 29434 -
1,008 39735
1,720 44150
2800 11,0376
o co
4] .0
560 0 171170
[+ C.0
865 28214 .
0. X
T 0. 48358
‘0 oc
.o 0.0
: 0 .0
a 00
- 8310 28544
1,050 . 4.13%8.1
1225 48290
1400 55188
TH 27584
500.  1.9702
830 © 24835
1,108 43709
e a0
0. 147148
448 1,766.0
66 26268 .
700 27584
0 joke]
2 Q.0
) 8.0
0 jels]
¢ o0
1,126 44150
840 "3,311.3
o X
1,120 44150
a 00
8607 22075
©00 22075
672

QD KWW



Annex 4.2.3 New Ind usiry - Basae Azssumptions [ R :
. : , lonors Pounts Bulow:™ "2~ oot way

0o |

_ : . System : :
. Do ' . ) . inPlant -~ . Peak -  Growth Exlstl ed . .
Grd - . o  Reduest Ontine = Coincld Load  ~ Coincid . Code. - Plante o E?.:;g“ System | Eoamare:
Branch ~ Lecation “Industry - S kW) .Date. " Factor . . Factor .~ Faclor' . (1~Grow) {1=Yes) (1=Yes) (KW} - - Peak’ | (v
87 Musoma -~ . Tarime Sirari To Kenya ™~ T 1,600 20000 070 045 1D 1. 0 1. 1,120 4120, 44150
88 Musema . - Bunda Rural Electrifieation .. . - . - 770 " 2000 Q70 0.35 1.0 - g 1 539 539. 1,552.6
88 Musoma. .- . Bunda . Bunda Hospital . - R R 1 0.70 0.45 1.0 B 1 R g o
S0 Musoma- ~ ~ Bunda ©  BundaBooster Pump . - 412 . 2000 . 070 045- 00 1. a I o C 0.0
$1 Musoma - Bunda. . - . Butiama !migation: - o 400 200t- - 070 045 .. 00 o1 1 Co1 N v 00
892 Musoma - . Bunda . Manyamanyarna Hospital' - 480 . 2001 . 070 045 . 10 A 1 1 s B+ 0.0,
- 93 Musoma ;- Serengeti - Mugumu Electrification oot 1,200 . 2005 670 . 03510 . 1 0 1 840 B340 28754
94 Musoma.  Tarime . Nyangoto Village . . ) _ 510 2001 - - 070 035 .10 - 1° 0 1. 357 357 01,0848
65 Musoma . . Bunda _ - . Ecofishlid . 1200 2000 . 070 045 . 10 1 1 L1 T 84D 840 33113
56 Musoma . - Butiama . ButlamaExpansion - T1000 2000 070045 ¢ 10, 1 4 1 700 700 . 2755.4
o7 Mwanza .- _Mwanza - Beach Hotel- Nyegezi - J400 . 2000 0707 045 10 o 0 BRI ¢ 0 0.0
58 Mwarza Mwarza - Majige Hotel - -~ T .. 400 20000 QY0045 10 - o B TR s e 2.0
99 Mwanza © Mwanza© . - Mwanza Water Supply - ©2800 0 2002 .. Q70 080, 000 1 1 1 1,960 0 10,3018
. 100 Mwanza . Mwanza Tanganyika Bus Ol Mt - 400 20000 0700 045 . 10 1 0 4 - o] 0 0.0
101 Mwanza - Magu - AqwaG‘nneryAnd Oil Mills To400- 7 1989 . 070 045" . 10" 10 1 1 S+ B+ I+ 7 I
102 Mwanza o Magu - - Aguva Sugar & lrrigation Projects 2400 . 2004 070 045 1.0, oA ¢] 1 - 1,680 1,680 68225
103 Mwanza Ukerewe -~ Rural Electrfication ‘ 1,200 1 Q7G-.. 035 1.0 1 IR+ I 1.7 8B40 - 84D . 25754
104 -Mwanza Geita Cop Kot Glnnery - = - oS04 2001 Q70 045 . 10 ¢ 1 o] 1 33 383 14,3807
105 Mwanza Gefta _ Kasamwa Ginnery L 504 0 2001 Q0 - 045 10 -1 o] 1 - 353 353 01,3807
108 Mwanza ' Magu - Bur-Luge stona quarmy - - - §76 - X020 0 070 045 10 1 ] 10 403 403 | 1,5884
107 Mwanza Geita Rural Electrification -~ ..~ - . 640 - 2007 070 035 - b 1 o 1 443 445 13738
108 Mwanza Mwanza - Mwanza Municipal Distr. Expan . 2880 1999 - Q70 035 .10 1 1 1 2os 2018 &181.1. .
109 Mwanza - . Magu * . Ngasamo ginnery - : 304 - 2001 - 0.70 0.45 - 100 1 0 1 . 353 L -3%3 13807 -
110 Mwanza . . Magu - Aguva Ginnery.ang Ofl Mill - 400 - 2001 -070 0450 . 10 1 -0 1 S ¢.0
111 Tabora - - Nzega - Manenga Ginnery ' 1,000 - 2001 LoT0- 045 10 1 -0 1 700 700 27554
112 Tabora =~ . lgunga " Township . 1,200 2001 - Q70 045 . 10 1 0. -1 - B4C © 40 33113
113 Tabora - . Nzega - . Lusu (Go'den Pride) Mme ' 3,000 1998 - - 0700 045 10 8] 1 1 2,300 2100 82782
. 114 Shinyanga - Kahama = Kahama Gold Mine-Bulyanhulu 15,000 .. 2001 670 . . 045 1.G o [»] 1 10,500 - 10,500 - 41,3910
115 Musoma: Tarime Nyabirama & Nyabigena Mine -~ - 12,800 - 2002 -.0.706. (.45 1.0 "0 0. Rt 8960 - . B850 353203
116 Shinyanga . Shinyanga - Nysiigengo (Golden Ridge) Mine 6000 - 2004 - Q70 - 0457 10 0 R -0 4200 4200 165564
117 Shinyanga Ngera Kabanga Nickel . . 35,000 2005 ore . 045 1.0 o R 0 -24500 24500 86579.0
118 Mwanza Geita . - Buckreef, Rwarnagaza Mine - 8,000 2003 . 070 0.45 - 1.0 0 0. 0 5,600 5600 224732
119 Mwanza . | Geita Nyankanga mine (Ashanti) - 35,000 2002 0.70 045 .0 1.0 S R v} Q0 24500 0 24500 86,5790
120 Shinyanga . Kahama Mwime (Chocolate Reefy Mine 13,600 2005 oo’ 045 - 1.0 o . ] o - 8,100 9100 358722
12% Shinyanga Mwadui Wiliamson Diamond o 1060 0 2000 0 070 . Q45 0 190 - 1. 1 o] 700 700 27584
122 Tabora - Tabora . . AFRITAM Minerels - 400 2001 070 - 045" 1.0 1 0 Q ) o joko]
123 Meregoro - Morogore - Mtibwa Sugar €50 2004 070, 045 - - 10 1 1 1 462 462 18212
124 Morogoto . Morogoro Fruit Canning Faglory - 400 2002 0.70 045 1.0 4 o] 1 o o} 0.0

989 O - 0K £nd of List — Do Not Erase

Gross Total .z 753,833 S : ' - 152,430 - 145,654 600,104
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Annex 4.3
GridSystem (MW.h)

- Reference Case

GENERAML USE ENERGY .
Rasidarial, Smal Gorm & L1, indost
idertityd Rural Secyiticaton
TOTAL GENERAL USE (MvWh)

Aarosal Growh Rute

PUBLC LICHTING
Anvia Growih Rate

BULY SALES
Anfusl Grova Rele

. TOTAL CONSUMPTION

Arenw Growth Ruve

REQUIRED TOTAL GEHERATION
'NM M Raie

CONTRBUTION T0 W PEAK (NW)
losaas)

148

978004
¢
T4 004

T43,422
112

TR -
4,058
103,807

- 182030

0228

120

2002519

[Raduced Industriai List]
1563 2000 2004 we
1002510 . 1,187,002 102088 14207
o 4254 585 4,138
1062510 L1518 1306703 143280
MI% 1048 o7% oo
FT1404 206248 ;B80T
112 12 12 12
AT BSTT S0 ST
L a;E a3 oIS e
T TR 573 BOBSIS 1,004,418 : 1.113,290
2% X% . PN T 1AM
14780 183 2130 2
C4BE% TR 2% 1R
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. TE% 102% 4% - 8A%
1900268 ZMAA0  LAMETAE  28007IT -
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2
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Z0a | I
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e e
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%
% 251.883
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i
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117
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- 48T
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43%

125%
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&%
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Lt

TO%

201882 -

53%
X
123%

" amTons
%

s

ko
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2509915 2,435,081
“7om 78
ZOT7.1I7 TAMETM
7ok T eas
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i ) - tIs
288 | ITAE
awosr 85064
LATDE LT
A43% 9
e tms
.o 8%
S e 20088
. B3%. . e
2885031 - AT
0% 5™
8314 302837
;e | To%
210653, 129,064
3% - g3%
DB 531,800
123 123%
ACOTEM AN 9SS
o 6%

- 2008

2825
148
2285172
3%

“2e7es
5%

"k ota0r2
5%
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| 1,192,800
T
313290

T1.074
1577302
A%
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-2

223420
o5%

’ 4@1&3
S4%

337,800
285581
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123%
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A%
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206,75
272
8% -

R248,174
148
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T
8208
AZ%

8316
a5
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A%

) e 524
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4.3%
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1239 .
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5428
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&5%
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5%
75478 -7 <Yrea]
70% - TN .
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1251809 eI
123 123%

10802512 13,158,885 -

4% 47%
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&5 B

I .Y
&1 0.t
1583 1985 .
206 206
s 33
¥ s
15890 - YR

3%



—LL-

Annex 4.4 _
Grid System (MW, h)
ngh Cass

GENERAL USE ENERGY
Resicerial, Smel Corrm & LL Indust
Keniad Rurul Eecirticaton
TOTAL GENERAL USE (M)’

Arvusl Growth Rate

INDUSTIUAL ERTRGY
IceetRad EXstng ncustial
Miscalanecus Yedariial
TOTAL NOUSTRIAL (V)

Anrgd Growth Rate

PUBLIC LIGHTING
Annusi Orowth Rale

BULK JALES
Amosi Orowdn Rate

TOTAL CONBUMPTION
Antunl Growt: Rate

REQUIRED TOTAL GENERATION
Arrual Growih Fas

CORTRIBUTION TO SYSTEM PEAX (0}

(ncuing krsses,

Ganersl Use Q0%
Rursl BacirtBcaton @ 40.0%
derilfed EXsing noial Q) B3.0%
M stalanecus indasirial Q50N
Neuw incusirial Londs « Ful Grow

Naw Industisl Lowds - Low Growh
Pudlc Ughting Q680%
Buk Saves L @ 65.0%
TOTAL PEAKLOAD

EFFECTIVE LOAD FACTOR

1

F74,004
STAL04

TRAD

2

T35

1,068

103,807

1822358

o

125%

2257

1084

149.9
o0

209 -

IS
0,850

b1, ]
102,000

11.1%

THA0k -
uz

789,573

a%

1574
R
1,578
K’.ﬂ

4,984 273
9%

199,928
3% .
80,348 -

L5

24030

AZ0%

[Rul Inchustriat tist]

2000 .
1,196,815 1,328,218
4254 4Ti4
120280 © 1332928
2% 108%
CdBee . BE1I192
CoMa 112
I UZME
. BITH 22078
210,183 - 1,025,529
157% 127%
L2k
W% A%
124348 . - 138120
1% 5% -
LS54 2497276
2 1%
20008 N80T
[
1408 167,081
3% £8%
ITaeez 13088
143% 13.3%
28324 2800384
TIE% C 102%
2458 0 W
14 186
1871 . TS
LY 00 -
242 385
25 L1
04 05
2535, 78
4088 B162
Y - Y Y

2004

2388 .

1472219
1477804
10.8%

Sz,

™
1.1%.415"

16.6%

T

ZA25.272
W%

225,008
. e

5%
I9B24T

S 123% -

32N 018
11.8%

w2 -

3w
209%

2003

1032484
&7

1838247

T1C9%

112

UM | 2
192319
REY: 10

e

7%

102984
3482088
%

94

o'o .

441
Q.

785&.7

06z

660,508

2324

2004

&.mm'
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P
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i
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10.8%
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1.m.m"‘ :
T
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T

g
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1
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Y.~
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. e
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Annéx 45
Grid System (MWL.h)

Low Case . :
Actual
1393
GENERAL LISE ENERGY .
Rasidental, Smel Corrrzt & Lt Indust. 974,004
Idemifiad Fural Bectrificaton . &
TOTAL GENERAL USE { MW} 974,004
Arrual Grow Re!
INDUSTRIAL ENERGY
denttiad Exiwing indusiriel TA3,422
Wiscolsieous Industrisl 1z
New indusiried Loack « Ful Growh 0
New Indusyrial Loads - Low Growth - 0
TOTAL INCUSTRIAL (M} T4350
Annual Growits Rete .
PUBLIC LIGKTING 1,008
Annusl Growth Rede
BULK JALES 403,807
Arrvanl Goowdt Rate
TOTAL CONSUMPTION 1322383
Arrual Grow Rate .
LOS3E3
Technical Logses® -
Loz Rae (%) .
NoreTechrical Lossas™ . -
LosaFase (%) - : “
TOTAL LOSSES e
Total Loas Rute (%) 120%
REQURED TOTAL GENERATION 2,002,579
Anrusl Growth Rtie
TONTRIBUTION TO SYSTEM PEAK (MW)
(Inciucing fosses} .
Garrsl Use QeI 1068.4
Rursl Emcirifionton Q4004 00 .
Ideriified Exiaring ndusrinl Qa5 499 -
QoS0 0.0
Naw indunis Lowde « Ful Growin
Naw induerisl Losds - Low Growth )
Pubic Lighdng- . QB5M% .82
Bulk Balgs- v . " [~ L0 T 209

ey

1
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22r.988
9.0%

[Ruducod Industrint Ustl R
;oo a0l . 2603 o m 2008 2008
1067351 1158000 12779 . 1m.?bé -'jm.m 14TEO0R 1,451,065
4254 kB2 4718 4,085 BAST T 1 B
1101605 . 1,180,574 1,221,397 1288871 ’
£5% A% 8.2% 5.1%
TETROS .- BISGI0 - MADASS .. SENTUO- . BATADS - UTONR L SUTEED
M2 1z 142 Mz . iz 1186 120
TI382  $169%3 . 1ETHE0 ZOTME - ZRS0 | 244812 - 281854
82T - 24835 - BT 41301 4988 . DTS ApSeT
BETATS  PASA0D SO4IETL S9I0S8E  4MSAIT3 ) 1221608 - 1,200,500
H% 1o 0% &7 R 7%
1710 2081 2412 2763 C 8114 3485 3818
T20%% - AT0% T M4BT IR 113%  101%
218084 129,984 . 12843 M99 .‘ 41,481 - 14?.465. 18,717
eE% . 8% 5% EA% - AFR . AT% iz
ABLITE 22UOAE 24087 TSI 2630781 2796108 - 29945
8.1% A% Bo%, i SB%  A3% . &2%°
W4BT 193808 - 194138 202331 23972 m1e8
SO%  TE% . TN . TO% . TOM . 1w 7.0% .
18518 149878 1M 153183 182007 168983 176150
% 68% E3% B3% .. 5N E3% £1%
M2 MM ARSI LA IEI . WL 40823
63N 133% 1% 1IN L 3% o 123% - 129%
2435214 25M 01 . 2730515 2BH0438 ‘1“5,740 '3.1“,‘..‘57 3,323,781
T E1% ST% . E@% - BA% . 43%
4 288
14 19 -
. 1014 912
oo oo
197 “s
Y T}
L s 0B

3480275
- A A%

- BO%

2014
124
28121 -

1,306,426

3%

S
&%

T o1s024s
2%

42554
445

2435
L 2
58t
on
€71

08

st
8298, .

08

e .uzm

45%

o2t 051 -
128 - .

220,812
COTReT4
1382705

43%

4518

188982

£2%

3383471
’ 46% -

L. 204073

T

L mzam
3%

448,442

123%

- 3,829,813

4.5%

2048 -
05
w3

T

- b
334
. 0088

-

J1r2me
.m ms

Q]
L.

331288
4T%

264258
7%

‘200,187
B3%

464,503
122%

3777411

A%

LS

22
2413 7

T

23 -
ss83.
-oeas

w040

1804014

5353
1.811.007
Y

199973

138
ZETB44

o

1,448,027
1%

o ass

T40%

181,192

£1%

JAL5036
+0%

-

2.3B20

3,743
2254013 -
) 4%

4180913

5%

20513
0%

402479

7152

38%

268525
1%

sM2483

3%

T%
304,734

’ 53%
07213 -

123%

5745655

3%

2525 10
3405058 4123887
< Taao0n 16025
3418288 4148972
% 4%
1TT25 2075565
e 25
488T0T - S4BT

. TioTA Tiomk
2305249 - 2695018
3% am
&,58% 10257
3T% 26%
322620 35062
sa% 0 aTw
5053358 7240261
57% Z.6%
483160 STIO
T.0% 7.0%
65826 AITSE3.
3% So%

- 348988 1015453
2a% o 2%
6302343 B2SETHE
™ 36%-
s19 a2

43 52
2638 . 4187
co a1

198 . 1408
206 206

T 21

843 71
1MEE 04883

a5z



CHAPTER 4 POWER DEMAND AND SUPPLY

Aﬁnex 4, 6
t:nergy Sales and Number of ustomers :
Dar es Salaam '

nesidenllal L Low B High IR - L Total

" Gommercial Vollage Voltage Publle - - : Low & High
r L Industriat Supply Supply _Lighting - Zanzlbar Total ‘v Vollage
. 1 ’ 2 3 o 4 . 5 o 2+3
‘Engrgy Consumption (kw. h} o T .
A49571,700 194524208 7 32680000 - 3,054,229 13,469,000 393280227 227,204,298
168,659,854 189,470,238 3720700  2872,664 28,180,000 . 410803756 224,190,938
167,216,808 - 184673500, 35379175 - 2420675 - 27,920,000 417,619,158 - 220052675
148269000 - 175719000 56,927,000 2,177,000 32,425,000 303217000 212,646,000
158005000 - 176,055,077 - 37,317,625 . 698,858 34,535,000 - 402695560 . 212,378,902
5 159904455 . 188,887,520 41,757,033 . 1,893,622 39,266,000 431,708,630  230,644.567
- 187662415 - 83552076 142,676,276 1220069 - 41567000 . 456,697,896 226,220,352
S 203238006 - 116485814 - 132332303 1,495,478 43,784,700 - 502337019 - 248817937
239924500 118,192,119 . 132379556 - 1420484 | 54441000 540,367,659 . 250571675
S247T528508 | 121,348568 . 435,824,774 1934537 . 64,200,000 570,933,267 25TATL 42 .
298,857,702 - 120686558 © 150,566,571 2644524 52,011,000 842096845 = 289563529
. 326685079 | 142020992 173280979 2680522 . - 56,620,000 . TOLT225T1 305318970
346,450,768 1 118,004,711 - 147200,71% 6,196,609 60,099,000 ., B77,559,799 . 263,205,422
361,430,808 - 103544976’ 126,099,825 - 4386817 - 88337000 663798928 . 229,644,801
401,9’03.’420 S 116252796 . 120,928,550 3,852,187 54,045400 - 696,802,353 237,181,346
(403625022 - 108718516 131,037,481 . 1674378 - 83560525 726616822 - 237,755,997,
492,621,224 135170670 - 120,057,578 = . 555650 = B5700333  BII05655 264208448
452445005 . 196,031,285 171,901,894 5762377 . 95,004000 . 91595941 . 367,933,179
LLY1888 - T 518,768,302 . 243,002,412 213,421,841 . 508583 103,807,000 . 107‘9208138 456,124,253
S Number otConsumers s : : ST o
-180 62044 L K 80 - A 83457 . . 212
Ae8t . e5707 136 85 - w1 0. 65828 2l
Coee2 - 69,076 S 144 .8t - A - 69,308 . 231
B 1= S T -7 - SRR 7. SO R L 1 72,187 244
1084 7351 . . 156 80 - 451 1 74,269 ' 246
41085 = . 78370 . - K 94 : 457 1 .oTE081 253
98 - 55337 . 248 - L34 387 1. 56,007 T o282
He8Y - 57,607 ;264 87, . 394 1 " 58,%3 301
H988 T . 63,166 Cars - . 453 A 63930 - 310
1989 © 66,280 > ": B 43 509 1 67,131 332
oo~ 63,764 . 285 - 41 - 522 = 696813 - 38
g1 @ara o a1 40 - 879 S 78985 331
ies2° . 79885 - S T 45 571 1 S80I 3s
ge93 . o349 - -300 0 . 48 . 807 1 ©91,%08 34971+
Jgsd 83437 - 314 S48 T 561 oA 9a081 -7
" 48995 .' 100,588 o404 62 - - .2 1 101,076 4657
1998, . 107,259 5 < R . 14 = 107,434 P -
Si1eer . T taszgt 453 . . B8 "} 1 138,849 - B1G
M998 .. {45674 . 505 80 K 42 1.0 148,302 D 585 .
: Consumpuon per Consumer (kWh) ‘ _ ) S o 2 o
T 980 T - 2378 - . 1473689 . 408503 : - 13,469,000 . 622t~ domima.
a8 . 2415 . 13ed184. 408479 - = . 25180,000 - 6228 . 1014439
882 . 24217 - 1282455 - ADBEST - R 21,920,000 R -1 7.+ $52,609
1983 - 2,033 - 1141032 0300 - . 32,125,000 5,447 871,500
1984 2,408 0 14724747 .. 414643 © 4,549 34535000 {5422 ¢ 863,321
1885 2122 11379?2 Ad4204 4144 . 30268000 - 5,674 911,639
T 1888 3,391 336,904 - 4,196,361 3163 © 41,567,000 8,154 002,228
687 3528 T 44233 0 357es49 3,796 - 48,784,700 . - 8,616° -826,638
1988 3,798 . 432938 - 3577928 3158 . 54441000 - | 8548 803,296 -
1889 L3734 419,886 3,158,716 © . . 3801 64,298,000 - 8505 774844
- 1990 : 4345 - - i56093 3,868,218 5066 52,011,000, 8,224 885,226
1993 - 4200 488072 . 4332249 3287 56820000 8884 . 952625
1992 4362 - 428062 3,271,127 10,739 60,099,000 - . 8,393 832,929
1993 4,000 T 345,150 2,573,468 7,227 68,337,000 7270 ‘658,008
1924 4095 370,232 2519345 - © 6,867 54045400 - 7038 655,197
1995 4,013 264155 2113508 79,732 . 83,560,525 7,189 §10,206
- 1996 4,555 883470 18,436,797 . 39,689 85,700,333 7,850 1,651,428
. 1s87 3272 . 432740 | 2604574 2+ 15,164 05,004,000 % 6,597 708,927 *
1998 3,581 481,193 - 2684023 12400 - 103807000 ' . 7377 . 7970

~ Effective March 1986 Heavy Industiial & Large Commerclal are billed by Voltage Level.
~ Effective March 1995 Tarilfs 1, 2 & 3 are combined as T1; Tariff 4, 4A & 8 as T2, Tanff 58 5A
a8 T3, Tarilf 6 as T4 and Tarilf 9 as T5. .
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Annex 47
Dar es Sajaam (MW.h)

Reference Case _ [Reduted Industisl List] R "
Actoal . ] ) . .
1998 1998 2000 2ot oz 2003 - 008 2R 2010
GENERAL USE ENERGY e : - N
Reaienial, Sk Comm & Lt indust GIBTES  BAT.3Y  S142MT . MeSE2 - TR0 TEOTT 1112.2&5 1180828 - 1252243
Idwrtfied Rurnt Eechificaton ] L 4244 4508 4008 B4TT. ’ [ 7e ] 8812
mT&ca:mussgmi L SIBTER BEZIMt BIS4R  GT0M31  T2ABE TETAW 1119.933 1169,004 | 1,260,915
Arvusl Grooh Rate 1319 2.1% B4% 8% . 4% o EE% o
INDUSTRIAL ENERGY ' o I SR R -
icenfified ExXsing ndusrial ADSAZA . ATAZR2 ABASTY 516937 540428 BEAZES  BEDAAT  SISBAT - S42443  EM43M . TCOS0 318 0 TRIIT
Mscolarecus It 0 0 e [ o R T 2R g . Q- e p
New incugyisi Losds  FA Growh a 0 . ST 4287 SS9 - 56331 CSABZ . $1488° 64183 | 67021 EeSTE . TI0NT . TAZES
Now oLl Loscs - Love GFowtha a 0 6 0 0 6. o b .8 - 0 8. g
TOTAL INDUSTRIAL {MWWh) - ABSAZA 73292 320046 GURRS4 . SOALAT  €20814 . S48284  ETTI08  TOVA26 - TIBAVE - TIONET . BOAENE . magaT
AoM Growh Rt : am U 83% 1% . AN% 5% 44K A% 44% A% AS% Frs
PUBUC UGHTING : 09 T4 o7 1,207 1,440 1,872 1908 , 2438 25T . 260k - 283 2891 3am
Annad Growth Rate _ ' S00% TN TR WI% A% RIR 0 2% 0% . eSK BENC  S4% 5%
‘BULKNALES . WIAT  1MIOE  AZBAB - TIASE . UATIZ  1SATRD T2 o UTRTE2 C ABRSRi - 20088 2ei0S . 22420 zSE9
Arrisel Growth Ret o oW 2% A% B4% | TE% . Td% [1 TSN T3 656% . S6% . S8 adw
TOTAL CONSUMPTION TOTI208  LASIATI. 1209222 1364877 . 14835 1MSST1 1671495 . LTALII0 . 1889405 1985328 2308368 2Z0316 230983
Al Groeth st : e 10.1% 75% TER A% - 6A%  E8% AN ESX SA% . Bd% . 54%
LOSSES ’ ’ ' - o ’ o i S ’ i
Techricsi Losses® - ISR 118430 - 1IB0SZ . 117055 124955 1IAI5 142164 150.31: w262 468081 T2  1B6T60
Lock Rate (%) - - 35M LO% . TS% 7.0% 7.0% 0% TO% T 7.0% T.0% 7.0% TO%-  Tim
NoreTachrical Losses” - - A5, G3AB | 91253 0 BASIS  SAS0Y 0TG4 fOTASS. 441850 (20884 127248 34181 149.4D4 -
Loss Rew (%) - EBW T B3%  BA% - E3% . EI%. A% | S3% L S3E  &3%. . 5a% 5% £3%
TOTALLOSSES . 161426 2OB282 - 2T . 200345 | 205,683 . 299554 24420 240802, 265002 ZIOBS . 205308 311400 . 378,184 -
Total Logs Rets (%) _ 120K T 183% . IR 3% . 123K . 23K 93K 123% 0 123% 9  Zad . 2% 123w
REGUIRED TOTAL GENERATION 124083 ' 130128 1481008 1574022 . VST22U7  LTESOTS 1208923 . TOS0992 : ZISLAST 2N BA00ATS 253N DeETHET
Arvusl Gowth Rate o _ ™% - &a% £3% 2% 6% 8A% T &E% £1% 5.6% 4% EA% L
CONTRIBUTION TO SYSTEM PEAK (MW} IR . TR T Lo A . L.
Ganeral Use C @eso% nas 2504
Rursl Seciificaton . BA00% 27 28
Kerfified Bxfatng indussial | 8 65.0% 88 - 183D
incutriag G sa0% 0g 20
New Incuislad Loads - Ful Growth 199 - 208
New Indunerial Lodds - Low Growth 00: ol
Pubilc Lighting . -1k o5 . o8
B Sabex Genm @y a2
TOTAL PEAKLOAD . 4508 4T
. EPFECTVELOADFACTOR cedt 0B

R RPRT LT e

. 2018

1.8536,560
11473 -
1663,533
5.8%

$45,304

428

1,040,320
£4%

45653
-

04,082

2%

2020

ER LA
14,509
2167543
54%

1.468.102
o

116708

°
3.265.510
A%

8180

50%

e84
0%

JBUE,TET
50%

2025

LTE1ASS
19,126
1780625
5.1%

" 1442060
Q.
m.pss :

Tss:rﬁs'

A3%

8452 -

£5%

451429
45%

£53.0

a2

2880 .

o0
282
o0
13
-7
872

o0.642 .

2038
3,508,054
24,303
4.5%

he -V N
[}
m,su-
1.957.css
a% .
2236
7%

514,179
N £7%

BT
4T%

AT -

4.7%
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Annex 4.8

: Dar -1 Salaam (MW h)

mgn Case

GENERAL USE ENENCY
Resdontal, Smel Comm & LL Indust
Idwrified Rurel Eecrificaton
TOTAL GENERAL USE (M)
Annuml Growh Rate . -

INDUSTRIAL ENERGY
ientified Existing industrisl
Hizcalanwous indusiral,
Neuw incieyyiad Loads ~ Ful Growh
New indirial Loads - Low Growh

" TOTAL INDUSTRIAL (Mh)

-~ Anrusl Growth Riie

PUBLIC UGHTING
Aneual Growth Rate

BULK SALES
Anrusl Crowth Rule

TOTAL CONSUMPTION -
Al Growth Rets

REQUIRED ‘I‘OTALOENERAT!ON
Annual Growh Ru'ts e

CONTRIBUTION T0 SYSTEN PEAK ol
}

(g s,

Genanl Use L - mss.m :
" Rrral Becyineaton G 40.0% .
idethied Exising induetial 0%
Miscallanacion indck el [ R0
. New induriis Loads - B Growth ’

New industrial Loads - Low Growt
Public Lightng & s
. Bu Sainy & 65.0%
TOTAL PEAKLOAD
EFFECTIVE LOAD FACTOR

1988

518768

.4
S18.708

436,124

- 458,124

403,807

1,070,200

L3

181,426

130% -

1,240,634

1045

t0

0.1
2178
0851

A

111878 -
T.6%

1,132,608
o

115,669

218204
153%

1,360,809
L%

{Full tndustrial Lisq] -

000 2001
a9 6782
- 4556

$24243  6EI2T9

101% A%
w1 e

31.975 L AzpT
. 332.115 s

S AZa% TA%
oem

C A0 T 254%

124248 12842

1% DA%
1281709 - 1392023

11.2% 8%

149,848 120417
8% 7%
22 923
- sa% 5%
S 2ISET2 RRAMO
R I T "
AASSEH 1805583
92.9% TA%
1274 1375
14 15
102 e
00 0.0
8.4 19
0B . 2.0
02 03

25 - e

2857 2858

oe2 | O

1208

Q02

- TALITC

ERL]

. Teg ATt

9.3%

sea.081
L
53,919

' m.om

XL

" 149,088

28%

1.641,117
35%

170,814
B

falrd
53%
211,938

123%

1723052
7%

185
205%

1,830754

003

14505
. 220,496

2.6%

586,317
g

"X v
o
BEE25S5 .

5%

1,812

%

ARL 1S4

L%

9%

130,11

T.0%
4,552
5%
zaTie
123%

1,349,462
T%

~ 2004

80,988
5134

0010

=4

et
0
so.411

£e%

2082
14.4%
176431
A

1,760,595
4%

. 108399

BI%

248926 -

S23%

2007520

L%

140,02¢ -
%

. ITEAN

8,716
905,918
8.8%

ese721
: [4
720,471

5.5%

20%

190,508
AW

1,808,538
5%

*

w157
L Th%
114,738

53%
28272
123%

2164 846
Ti%

1980
8
90
73
35
3858

064

3449

1083107
T2
1070402

2808
1.2

T5%

1,448,804
by

1,183 484
7.5%

- 7322
70,853

)
801935

55%

-
8%

Camenr

3%

- 24T
B%

12TLT
BALE
1240.827

T79 480
Q

sy
. G
.71

3,130

%

=T
ey
‘233,765
6.7%

132308
F.082

1332711,

7.4%

31338
E6%

248383
aT%

| 2417823
. EE%

W
MUITS.
UTEIT

123%

2425340

a5%

010

1,419,811
9741
1420352
T3

265803

so%

- 2839857
5%

20t

1975425

1,953,008

1 1.17,557
1573’;'5

1.23,5& '
5a%

4828 7
6% -

151y

E3%

3884819

3%

4,087,087

6%

- a2

| 2T00054

18,526
2.H15.581
54X

1,451 452

o
140,233

¢
1.591,88%
14%

X
50%

. 484,718
e.o%

4807 44T

B.0%

323240
290,167

2o

123%

5,474,854
5.0%

Cmapy

2]
2|07

00’

B2
co
w3

. STA
. .9740

0642

2ms

3627 H1F

24,202
3882711

EA%

1481282
g

181,761
Q

2083043

5%

8574

55%

643333
8%

6,367,650
8%

5\'38.25'

384519 o

3%

-8830?3

T123%

7,250 130
58%

285
a4
T 3TB

00

4535

Ra -

AT
1253
12914

0.342

4522 414

smassm
ST

. 2428133

2665265
5%

11288
AT%

$657
108
<878
60
541
02

68T
17002

D.642
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Annex 4.9

‘Dar es Saiaam (MW..h) -

Low Case

GENERAL USE ENERGY
Resicantol, Smel Comm & Lt kndust
Identfied Rural Secritcaton
TOTAL GENERAL USE (Mvh)

Arrual Geowih Rate

INDUSTRIAL ENERGY
Idertifh

Narwr inctriad Losds - Low Growg
TOTAL INDUSTRIAL {WWh)
Anvxml Growth Rate )

PUBLIC LIGHTING

" Ancuad Orow Rets

BULXC SALEY
Arcua) Crowh Rae

TOTAL CONSUMPTION
Anruosl Growtn Rate

LOSIEY
Tochnital Losis*
Lovs Rate (%)

- REQUIRED TOTAL GENERATION
Annusl Geowth

At

CONTRIBUTION 70 SYSTEM MEAK
{rcudny; iCenee)
Gaeretel U ‘
Rursl Sectiicston
larfifind Edring Induerial
Micwlnrrous industis

Narw tocuniind Lot - Full Qrouh,
Now incupirial Londa - Low Growty

Qes0%
Q40.0%
G 880K
-1 s

998

518,788 .
0
. s17en -

RLLAL

ALE, 124

e

1,079,208

- 181,426
13.0%

- 1240004

%39

543,318
T BA%

487 222

AET822
- 2

I

108,800

47%

1522489
i A%

Cozms
B ¥
90,447

1E2%

5218
o

{Reduced [ndustriaj List

B S I 2002
SETTAT  sat062 BT
PN 44z 4m0
S0 95451 . G19ST
AT% . 4% 41%
483358 499,384  ¥15923
o 5. [
27858 . 34969 40,753
o 0 0
210542 233,583 | S8 EIS
+2% 44% 4.3%
[.Lrg 1,031 §.208
BI% . WIN IBP
110084 - 171984 123382
1% 549% - 5
LipRaTs 1202009 . 1300189
5.9% A43% 3%
S12007 . 108330 | 104257
AN TEK . . To%
BAZOM. - BATSR TeSAT
% 68% 6%

C 200213 192,060 183,194
W s dza%
1400001 144120 148530
5% 1% 1%
1184 119.7 132
14 1.5 1.3
w1 . W2 163
00 Y 08
78’ 98 112
00 0o 0.8

02

I
28
.

" nend%4
U

S qare
14,4%

134529

Bw

C13sier

4%

e

T.0%

nxe

5.3%
191018

125%

1552908

4

1283 -
14

1047
L2

2
.G
33

eerm.
aTiTes

4.1%

. 550408
' [+
. 53918

[

‘a4 18

4.2%

1,853

2

T diam
A

14193t
D e

C1E18aTs
425

moes

T3
7.0%
BB
19008,
7

seaTTy

sasat
o
006311 -

: $,
N SR x
4%

Tl E2BAss

N
61,387

0
a2

2249

166,932

A%

R TR
e

13478

1008

53%
THO4

152,585
42%

UmETE a3,

B43,0680 - 804,129
83z4 5828
S50253 - EROTEA
45% - 4%
C4TATT - . C6BTH0
e . [+

- B2408 5480
Q- 0
TI08YT | T3
B R TN &, Y
342 438
5% 4.4%
173935 - 181,142

A%

17374 - 1,808,553
AW AT

7.0% 7.0%
1W04909 | 02T
. Ea% 53%
L IET  TSIEST

2% 12N
1981115 * 2082204
1% 4%
#30 7
21 22
1297 1338
Y o8
172 178
e.0 80
65

e -

018

1,505,238
8282

- 1,113,580

4.6%

785271
¢

76,953
[+

- 882230,
L AR

2965
Ao

220,613

X998
0%

5508 -
T.0% -

. razsss
5%

W50
123%

P asos s

4.0%

+.0%

w20

1,384,535
o2k
178,210
43%

-SR184
¢

" PO.ADE
. o
1.013.590

33K

3583 -

8%

266 925

2858907

3%

2228
0%
160,557
83%

.- 3T2EE
T2W%

23820

Rt

9% -

2023

1,668,805

12504
1681309 -
41% .

1.084282
0

06183
¢

LIP0ATS
3%

4305
A%

321282,
28%

3187383
2%

TS
1.0%

- S3RIT
: 5%

" ARBANZ
< 1Z3%

JBALTS

3.5%

2035

2026001
15 18Y"
341,521
£0%

123485
&

124708
T .

1.258,162

I3%

5,158
1T%

365,062
AT
3529565
3%

4,266,564
37%



" CHAPTER 4 POWER SUPPLY AND DEMAND

Annex 410
Energy Sales and Number of Customers
‘_Arusha _
. Residential  .Low - High . ' o Total
i Commerclal | Vollage Voliage “ Public . i Low & High
Ayear Lt lm:us(rial : Sugpiy B Sugply : 'Liglltlng' _ Zanzibar Total ~  Voltage

: 5 . ‘ . 243
Enesgy Consumption (kw. h} L
49,632,255 30,848,320

. 16,362,484 27,864,438 3,683,822 321,491 -
18623459 26774648 ' 3126056 335,002 - 50,764,065 31,900,704
22,659,558 28598228 T 3684538 - . 411282 . 53,353,646 30,282,766
L18706000 34608000 3,526,000 ;173,000 " 57413000 38534000
. 2272378 30636283 4438970 . - 306,493 - 57,685474 34,775,253
24,548 957 26001444 - 4206305 - 313,728 L - 56,140,134 31,277,449
27,748,400 . 14015866 . 21 916,292 345,141 <o - 64,025,708 35,932,158
©ONBT9206 . 9,879,247 25,407,853 - . 306,011 - T 86872307 34,987,100
36,466,177 - BABYES] 25051500 . 376,200 - - 0383720 -33544,253
35206361 .- 5868644 209769855 . 470821 - UT4812,784 35,845,508
49,461,301 - 10,191,201 . 27215168 . . '890,979. . CBTAS8739 | a7 ADB45Y
Pt 84,786,785 . 11,135450 28,735,461 873,523 - - 96,632,239 40,871,931
L1892 52094381, - 15827600 15320935 - 838910 - BAOBITIS 31148444
v 4993 . 50,219,149 1,772995 . 20,824,130 978,762 - CB3,795038 . 32,597,125
T 1go4 62814485 T 18333338 - 26148800 ° 1,050,266 - 93,381,898 - 44,487,147
+ 4895 72,079,548 16,975,596 23,371,327 AT - 113313685 - 40,346,923
© 31996 117,468,601 23,181,531 - 25507952 . 372,009 - 166560053 48,589,483
Coigg97 T DBU0437 . 18,102,283 26,136,665 146,010 -, 138,494,405 . 45,238,958
© 4908 B2BIITAT | 21928930 026504 . . ABNAMTIOrY 54,600,954
NumberofConsumers T S ' S o
T J980 oo Bd25 . 22 2 - - 5,460 .95
c1s8t 88T - 5 - B 5,508 27
1982, 5,763 . 2z 5 . . .. 5795 27
£ 983 . 6943 - .25 7 - 5975 az o
1984 . 6887 .- W . T 0 - 6990 . 33
1985 T8 © 29 7 76 - 7341 . 35
Je88 . 7314 : 31 - ) 79 - T 7433 40
L1987 - 7694 24 g 82 - 1 7 B - a8
;4888 8,249 _ 29 ? .98 - C 8383 36"
- 8010 . 32 NS -.94 : Coetds L T #M
< 9,044 - 3t ] 104 - 10,088 1 40
. 10867 - R 9 107 - R L2 R s
13874 . - . 43 8 126 - CM4052 - . B2 .
. 17470 R 9 158 - re8a. ‘60
15443 47 8. 135 - 15634 . . . T 56
- 15,410 51" .13 ] - - 5483 © 64
6,409 - 25 i - SIS 11 F SR 89
23724 0 0 M8 . 6 86 < Y= 1 122
25575 117 -7 70 - 2863 124
Ccmsumpuon per(}onsumer (kWh] : . : ' : T T
"-,1%0 3,385 1,268,568 1027941 - .- . 9,107 = 14,237,033
‘1084 3325 1,307,839 625211 - - 9,068 - - 1,181,508
- 1082 T - 83929 . 3200010 0 736803 . 9207 1,121,504
1883 - - asm . 1284320 0 580857 - .o - - 8,231 1,204,188
1984 - . 3,300 - 1,478,319 . 591281 5,521 - 8,281 1,053,796
1985 . 3396 930,729 - . . 612320 4,128 - 7847 868,818
1985 . 3794 452,125 2435144 ‘. 4,368 - 8614 - 898,304
987 . 4,104 340,664 2,789,761 . -3,732 - 8,558 £20,713
1888 4429 202,747 3578,799 - aado " - - 8,396 931,701
" 198g - . 3917 - 308395 3219662 & 5009 . 8159 947,454
1990 . 4,944 328,751 - 3023908 - . 8567 .- . 8610 - - 935161
199 5,042 | 428,287 3,304,053 9,008 _ - 8778 1,167,769
1992 3755 - %8087 . - 170236 6659 S 5984 . 599,009
1993 2875 230,843 2,313,792 6,195 - 4,737 543,285
1994 T 3,420 - 390,477 2,005,423 7,780 - 6,291 794,413
1905 4,770 332,855 - \TOT784 . 8,577 - 7463 . 630,421
" 1996 7,161 © 362211 . 1020318 41,341 ‘. 10,090 547,073
1997 3513 - 164675 4356111 _ TLo2.212 S 5,780 370,611
1998 2238 187,427 ' 4567,861 _ 5333 440,354

* Ef fectwe March 1986 Heavy industial & Large Com'mfclal are biiled b{Vouage l.evei.
_** . Effective March 1995 Tariffs 1,2 & 3 are comblned a3 T4 Tarilf 4, 4A & B as T2; Tarfi 5 & BA
as T3, Tarifl 6 as T4 and Tarff 2as T5,
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Annex 411
Arusha. (MW.h) -

Reference Case o " [Reduced Industrixl Lxt] ) .
. Astoal . : N . o ’ : : o
1598 1989 a0 - 2001 2062 2008, 2004 L2005 T 20080 2007 008 - 200%.. 2010 . . 2015 2020 2025 2030
GENERAL USE EHERGY S : : : _ S ' ' _
Residontsl, Smal Cormm & Lt Inchast 8214 - $1033 P80 10TV 1ITZIT .. 127584 138377 150480, 181581 171475 . 1ERTWZ 194060 205796 272243 0 ISHT69 45383 | 575586
\defled Rurk Bectificaton . 0 o 4,254 4,523 5037 5481 5967 6465 . A3 73 78, £338 842 19657 - 1818 19488 - 24717
TOTAL GENERAL USE (MWh) - 82314 S1.035 103263 - 112356 - I2263 133065 14444 156545 SASX3 - qTUSGE - 190EME  DD230T . 214833 . 283940 ¢ 368353 4V3IN &01463
Anrul Qrowh Rate S 9% 134% . A% asu 8% UM 3% TR s4% £3% 2% B.0% SE% . 54X A% L3%
WDUSTRIAL ENERGY . : o . : o o " :
Kiontifled Existrg Incustis: BASD4 - seEES  GG2M8 0 61884 | S4J6C  ov.652 0 T0S64 . L TATOV - TESED  BO3TZ . EIG - IS 91407 113236 138857 T2753 - 213420
Wiscelurmous ndusyial Q ] 6 - o - - [ o -2 o o [ o a 9 . o 0 [
Nawr Ddxtial Lowde - Pul Growdh - 450 2157 20452 . NPED - 33T 41614 AB3LD - 452N 472 49570 1 343 ATEOE . gEg48 8239 101633 | 125373
Nrw tnclatrial Loads « Low Growth o . o o 3 0 0 [ ' 0. I ] ' [ 2 [ g -
TOTAL INDUSTRIAL (MW) 34,604 B9 TS - 82336 PNEDD C (0AER0 12078 17080 122250 Z7.858 . 33287 . 42253 . NS (FRASE. T 220205 274385 - X242
Amnual Growth Rate La% 19.7% A% . HEE% BS% 5.4% - A% [r:1 44% SA% | 4A% . A4% . 4% 3% L3% T 43%
PUBLICLIGHTNG _ s “ BN 9 23 3. CMD 38 0 4w A 212 s 6% 87T 1A
Are Growth Rate : 100.0% 55.0% 313% 25.0% 00% . eT% 14.3% 125% 11% £4% 5.4% CEZ% . S0%  AE% . &7%
BULKaALES - o ¢ 0 o .9 0 0 -0 ¢ S84 e e e m I ) .
. Al Growth Rate : C : . : : .
TOTAL CONSUMPTION ‘ AR 4B200 71T 194538 220078 230158 T3 TWAMS  Z9NATZ . MTASE . DA 20 B60MY KEGIAN . MIS00  TAGET  S41ZTE
Arrusl Grows Rute ’ 7% . 1% . 134%  130% AT% T . BTH . BN Se% 55% Sa%  fax, 52% 50% o 48% 47%
o L : ST e . R
Techrical Losaen” - 4813 1803 1843 . 11588 Wos2 20,630 2858 D241 24541 - 25854 303 B BNOTA a7264 59,770 75,125
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- Annex-4.12
Arusha (MW.h)

 High Case
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Annex 4.13

Arusha (MW.h}

© LowCase
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CHAPTER 4 POWER DEMAND AND SUPPLY

Annex 4 14
Energy Sales and Number of Customers
: Mﬁsh; _
o ' Resldenild ’ Low a High ) . L. : ) ’ 'Tm.a‘
o commerglal - - Yollage Vollage -~ Publle o : Low & High
Vear. : bt luduslrial Supply - Supply - Lighting - Zanzlbar Total Voltage
BT 3 4 s 2+43 -
C “Energy Consumpﬂon (kW. h) _ e . S : _
1930;- 11,653,269 6532223 - 3747300 - 248840 S L 22381432 . 10279528
. 12,601,267 6683051 . 3,204,468 - 548,570 o - . 23,035362 9,867,625
12,701,237 6310587 . 3521838 190,889 21,724,601 8,832,425

53,638,000 18,450,000
30,449,739 - 19,142,854
30405042 - 20,616,265
43767297 23,406,622
49,543,924 24,776,397
55204343 ' 37,599,482
65660016 - 34,570,684
75575545 . 34,730494

S i4983000 © §46250000 3,825,000 205,000
16,803,866 16,265,705~ 20878,149 - 502,019
i 18,407,762 17,359,243 3357012 - | 381,025

S 49081310 . 557507 . 13833415 - 389,356
. 24,279,220 13,631,678 13,144,419 - 488,307

27,433,007 23971295 T 13,628,187 231,854
- 20579668 . | 26,207,602 - 8272972 - . 538684 -
- 39,060,942 2199991a 42,733 576 . 881,109 -
43,663,071 24,038,071 13913261 .. 962,728 - 82,577,142 371,651,33
49240835 - 23438071 . 14222319 . 797,491 - . BIBS8,TI6 . 37,660,390
44350352 0, 24,426,368 - B631,637 CoBATASS - . - . 78257582: | 33,060,005

T A3,260318 - 17,480,753 ‘8119496 - 960,852 69,840,417 . 25600249 .
61,309769 . 18,742,046 - BIG5900 750,103 . 85,009,718 . 24,938,848

ST3420438 9,769,725 - 2783242 - 4,229,149 412,252,054:- 37,601,967
79002735 . 20,103,783 453948082 - 511,400 : . 145032800 65,459,665
76834021 . 5953951 . 10,169,527 136,194 T 58,094,503 19,123,478
NumberofConsumers Lol o S e o
CLAse0 L T £ AR 7 B - - 8414 37
Sugel 1 66 . 33 5 - - 8404 -
882, 6,804 - 5. - e 6935 4
CqeEd. oo TAIT 4 5 : - e L4m - 46
1964 . . B80S M -8 oA . 5 I 47
Asss . gese. .- - 43 7 129 : - 883 B0
1988 Cese2 R 8. 158 Co- 8,780 20
- 1987 - 10,754 ‘ 19 g - - 190 - 10,971 27
dpos - 12725 0 g 218 - - 12872 29
Jage . 14,396 .27 7 D245 - . 14,675 _ 34
1990 16,260 28 ] 263 - 16,566 - -
o fgel o ATB56 -V 7 274 - 18,168 - -
Cdee o maTt 35 8 - R 23113 5o
- wosr . 49 6 203 - s 55
1804’ 265011 - 47 -4 - . 352 - w414 o L B1
{995t L 24024 o2 : B . - 18 - 24,158 R L 1
4998, - ze215 . 103 17 o - 26,358 T {20
Agr, - Bresr 185 10 05 - - 38,182 88
39,825 - 183 1] . 109 - 40,128 194 -
onsumpﬁon per Consume: (kw h) ' s ' : N
4,859 204,132 740,461 - - 3480 0 78S
Asa1: - 1,970 _ 202517 640,894 - D 3597 - 260,498 -
- plee2s 1,842 147518 - 704368 .- - 3,133 215,425 .
L1983 2,015 356707 - - 765000 - - - 4,495 401,087
1984 . 1,908 . 206725 - . 479692 4523 - 4,067 407,316
1985 .. 1,908 - 403703 485,287 - . 2854 - 4,005 . 412,325 .
1986 - 2084 - 435159 1,726,139 2,464 - A 47T 780,221
4887 2258 . 612,209 1,643,052 . 2570 . 4516 017,644
888 . 2186 1,198,565 1,514,243 1,064 - 5034 1296534
Agga - 2,424 - 973989 1,181,853 - 2,199 - 4,476 1,016,784 -
1990 - 2456 . 78571 . 2,522,263 . 3,350 - 4562 1,021,573
1991 - T 2445 . TISA22s . 1,987,600 3,514 - 4,545 998,719 .
1992 - 2211 . . 669659 1,777,790 - €98 - 3,794 - 875,823
1993 . 1,849 498538 1,438,608 © 2,796 - 3215 601,081
1994 T 4664 371,831 2020874 2,730 - 2,644 501,966
1995 - 2852 - o 164,147 546,393 50,007 - 3s02 . 213,153
1996 - 2801 . .. 84852 . 1837191 - 63,441 - 4250 . 313350
1897 . 2086 . 108,085 | 4539488 . 4870 - 3,798 334,477 .
1998 1929 - 48,929 24502 - 1,249, Lo 2385 98,575 -

. ¥~ Elifective Ma:ch 1986 Heavy Industriaf & Large Commercial are billed by Voltage Levd.
* - Effective March 1995 Tarllfs 1, 2 & 3 are combined as T1; Faiilf 4, 4A & 8as T2, Tariff 5& 5A
o a3 T3, Tarlf 6 as T4 and TanlfgasTS : )

,37_



-Sgp

Annex 4,15
Moshi (MW.h)
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Annex 4.16

-Moshi. (MW.h)

High Case
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