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Table 3-1 GDP by Sector of Origin, 1980-1996
{Percentage Share of Total)

Qutturn -;ProjectiOn .
1980 1_986 . 1987 ~1991_- . 1898

AGTECULLUTE oo e 37,2 36,8 362 36,4 35,0
MAQUFAGLUTING oo ommrmms s s [0 12.1 12,1 11  9 120
Blectricity and Water - 108 2.1 2.1 2.1 2.0
COMSLEUCE IO  voermeeeeeresmemme oo o 57 4.2 4.9 4.2 . 4.8
Distribution e 1404 13.1 13. 2 12.8 13. 0
Pinancial and Professional Services - 68 - 6.4 65 6.5 6.7
Ownership of Dwellings  -oemmrmrns - 4,2 4.4 4,4 44 44
Private, Social and Coammunity Services - 3.9 4.3 4. 4 43 4.2
Government Services - 10,30  13.3 13.8 13,8 13.9
Unatlocable Finance Services oo =2, 7 ~2. 6 2.6  -2.6 -2.1
GDP Total _ 100.6  100.0  100.0 - 100.0  100,0

Source : Statement of Development Policies 1987-1996 produced by Office of the

President and Cabinet, Malawi -



Tablé 3-2  Basic Hconomic Data

GDP (M Kw- Million) GDP per Head Bxchange
GHP Befector_ Current 1987 ~ Popuration in 1987 Price Rate
fear 1980=100 1987100 Price  Price  (Million) (. Kw) (M. Kw/USS$)
1973 - 50.7 20,0 3640 1,820.0 4.7 380 0.8193
1974 599 237 46L5 LO4T.3( T.0% 5. 10(6.5%) 382 0, 8412
1975 65.1 25.7 5297 2,061.1(5.8%) 5. 24(2.7%) 393 0.8638
1976 70.8 28.0  612.0 2,185.7( 6.0%) 5. 37(2.5%) 407 0. 9130
1977 80.8 319 728.0 2.202,1( 4.4%) 5.54(3.2%) 412 0.9029
1978 82.0 324 800.7 2.471.3( 8.3%) B5.68(25%) 135 0.8437
1979 85.7 33.9 8645 2,550.1( 3.2%) 5.86(3.2%) 435 0.8169
1980 1000 39.5 1,005.1 2.544.6(-0.2%) 6.05(3.2%) 421 0.8121
1981 116.4  46.0 11081 2.408.9(-5.3%) 6.23(3.08) 387 0.8953
1982 1271 50.2 12451 2.480.3( 3.0%) 6.41(2.9%) 387 1.0555
1983 141.7 56.0  1,436.0 2,565.9( 3.5%) 6.62(3.3%) 388 1,1748
1984 © 161.2 . - 63.7 1,708.5 2.682.1( 4.5%) 6.84(3.3%) 392 1.4134
1985 183.3 724 2,023.1 2,794.3( 4.2%) 7.06(3.2%) 396 1.7191
1986 202.9 80.1 2,301 1 2,872.8(2.8%) 7.28(3.1% 395 1.8611
1987 253.2  100.0 2,865.7 2.865, 7(-0.3%) 7.50(3.0%) 382 2.2087
1988 2,974.6( 3.8%) 7.75(3.3%) 384
1989 - 3,087.6( 3.8%) 8.00(3.3%) 386
1990 0 3,205.00 3.8%)  8.27(3.3%) 388
1991 3,326.7( 3.8%) 8.54(3.3%) 390
1992 o 3.466.4( 4.2%)  §.83(3.4%) 393
1993 R 3.612.00 4.2%)  9.13¢3.4%) 396
1994 3,763, 70 4.2%) 9. 44(3.4%) 399
1985 | 3.921.8( 4.2%)  9.76(3.4%) 402
- 1996 4,086.5¢ 4.2%) 10.09(3. 4%) 405
Annual Growth Rate (%)
1973-1987 8.3 3,25 0. 04

1987-1996 _ 4.0 3,35 0. 65

Source : Actual data up to 1987 are quoted from International Financial Statistics
1988 issued by International Manetary Fund (IMF), future growth rate after 1988
are quoted from Statement of Development Policies 1987-1996 produced by 0ffice
of the President and Cabinet, Helawi and others are calculated by JICA mission,
~ accordingly. _ .
Nete . : Rigures in bracket show the growth rate to the previous year,

3 — 35



Tabie 3-% Direction of Bxternal Trade, 1970-1985
{M. Kw million)

1970 1975 1980 1985
Gxport Import Export Import  Bxport lmport  Export Iaport

to from to from to from: to from  Total
United Xingdonm 22,8 21,4 42.3  52.9 3.9 67.2 142.1  73.8 215.9
South Africa 3.2 10.2 5.6 52.8 . 1.5 1315 26,8 187.3 2141
U.S. A 1.2 4.1 6 7.6 39.1 121 43.3 24,3 67.6
West Germany - 1.3 31 46 8.7 171 18.1 34.6 2.4 62.0
Japan 0.2 4.4 1.0 16.5 4.4 250  -13.8 382 52,0
Zinbabwe 4.3 16.6 7.4 25.7 12,3 12.7 9.8 294 39,2
Zambia 3.6 2.5 3.5 4.8 S 27.0 8.3 353
France 0.6 L1 - - 45 8.3 146 17.8 32,4
Netherlands L9 L2 7.6 48 20.6 15.0 2.7 5.1 21.8
Australia 0.4 1.8 - - ~ - 6.1 3.8 9.9
Ireland 1.6 - - - - - 1.7 SRS |
Others 0.4 6.1  25.9 4500 - 46.0 67.3 76.6  77.4 154,0
Total 41.5 825 1065 218.6  215.4 365.0  419.1 492.8 911.9

Source : Statement of Development Policies 1987-1996 produced by Office of the
President and Cabinet, Malawi :



Table 3-4  Dxports by Main Commodities, 1970-1985
(4. Kw million) S

o 1970 1975 1980 1985

Tobacco . 16.6( 40.0) 51, 1( 48.0) 108.8( 50.5) 187.4( 44.7)
Tea 10.9026.3)  21.7(20.4) 29.8(13.8) 91.4(2L9
Sugar Ce 1230115 B4 TC16 D) 144 3.4)
Cotton | 2.7C 6.5)  L%C L& 45 2.1 12.9C 3.1
Pulses - LOC 2.4 L6C LS L8C 0.8)  8.2( 2.0
Groundnuts 4.2010.1)  6.5C 6.1 1590 7.4  59( L4
Rice 0.5¢( 1.2 L6 L5 300 L& 0.3 00D
Others . 5.6(13.5) 9.8( 9.2 16.9( 7.8) 98.6( 23.5
Total Bxports - 41.5(100.0) 106, 5(100.0) 215.4(160.0) 419.1(100.0)

Source : Statement of Development Policies 1987-1996 produced by Dffice of the
Presideat and Cabinet, Malawi
Note : Figures in bracket show the percentage shares of the total

3 -7
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Table 3-5 Primary Baergy Spply by Source, 1986
(Percentage Shere of Total)

Final Energy Consumption

Fuelwood inciuding Charcoal 90
Other Biomas 2
fydro-electricity 3
Petroleum Products 4
Coal 1
Total 160

Source : Statement of Development Policies 1987-1996
produced by Dffice of the President and Cabinet, Malawi
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" Table 3-6  Coamercil Energy Consumption, 1970-1985
(1,000 tonners, oil epuivalernt)

1970 1975 1980 1985
Electricity R LN 66. 1 88. 5 99. 7
petrolium Products 106. 3 137. 6 147. 4 110, 2
~ Coal 29,5 47.8 31.2 24. 5
Total . 169, 1 251. 4 267. 1 234, 4

Soufce : Statement of Developfnent Policies 1987-1996 produced by 0ffice of the
Pregident and Cabinet, Malawi
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7able 41 GBmployment Statistics

Senior Staff Jurior Temporary

_veétp.gjﬁxpﬁtfiéte' MWalawian  Sub-Total Staff Horkers Total
1976 - 32(25.0%) - 96(75.0%)  128(100%) 859 322 1, 309
1977 25(18.9%  107(81.1%)  132(100%) 981 294 1, 407
1978 25(17.4%)  119(82.6%)  144(100%) 1, 087 384 1,615
1979 23015.6%) - 124(84.4%)  147(100%) 1,227 422 1,796
1980 20(11.6%)  153(B8.4%)  173(100%) 1, 387 503 2,063
(1981 170 9.9%)  154(90.1%)  171(100%) 1, 432 118 2,021
j982 130 T.5%)  160092.5%)  173(100%) 1, 324 152 1. 949
1983 100 5.7%  165(94.3%) 175(100%) 1, 346 484 2,005
1984 100 5.7%  165(94.3%)  175(100%) 1. 346 484 2, 005
1985 100 6.2%)  151(94.8%) 161(100%) 1,385 495 2,041

1986 af SLO%) 162(97.0%8) 167 (100%) 1, 342 291 2, 100

Source : ESCOM Annual Report



4-3 BLEOBH RN |
BSCOM B AW, RIMBBlantyred sl &7 % RIS WY A, #HH#BLilonguet b
9B HBRIRBE L TOhinthecheBIEOIBEARMO B OUANE NS0 SHS
[RHRAEXBECERNTH . AT, BitRKaronga RYRE—2OWMIU KRR L
LCB T, chd, 0 TRALBRNRRCERENDFETEH D, (Fig.
1-28 1) | o | o "
%ﬁﬂ&&bfﬁ\%ﬁﬁ%ﬁ%mﬂj%%%ﬁbfwaﬁ%aﬂﬁ%ﬂﬁkﬁ\
B EOILBEARE TR, BECHIBEMBRLTVERT R, HRBORKE
b%ﬁ#;myﬁupﬁ\@ﬁ%ﬁ@%kﬁﬁ&ﬂﬁﬁ@ﬁ%%ﬂgﬁééﬁb%ﬁ%
@ﬁk%ﬂ%%ﬁf&&\W%ﬁﬁf\ﬁ%%&fuﬂwmﬁ¢°%$%%?déﬁ%'

WicE LT ab0tEAEh s, (Table 4-28K)

4-3-1 RERW

19884E 12 BIE O BSCOMEARHKIE BT A RBRHOBB N R 169K TH 5,

gsCoy %J’Jﬁ%ﬂbﬁﬁiiﬁﬁﬂ‘ﬁﬁﬂﬁﬁﬁL.'Cb\&’aC.&‘Giw?no & ShireJU M
DKAREFBA Y CLRBRNERO. 266 SHTHY ., 2RETHBOHIE
99, 8% £ LT 5. (Table 4-3BH)
1-3-2 & RELICERRN

1998 2AMED BCMBARMK ST 2% - RRBHOERIBEHNG 182%
By~ 7 A0 TsdY, FightBR) TERMOBMERILISTMAL L > T
"B, (Table 4-15H) |

C OB R - AR B R BB R LT &7 DSCONI. (9724
ICELilongweD BB RAEER L, £D% dHzuzu, Mangochi, Salima, Htuthama',.
Kasungu OSMURKER L LERRBIERLTE LM, RE—ASDOBEHHER
B 1986ER AT, X3P CETKINV/EINRLARES DT, BREOIKULERENEBE
PHBIZBLTORVONARTEH ), HARLHEOREL, 20LDOXRER
BORBEBIEN BSCONL E S TABROAELBEEE TS, |



v NORTH RUKUALY
) GHITIPA

"'-_w
KARONGA SEJ

FUFU

EKWENDENI\

HZUZU

‘R—%‘I HKHATA BAY
CHIWANDAMA CH!KANGAWA‘ '

MZIMBAV ( CHINTHECHE

DWAMBAZY
- {) BUA
NHHOTAKOTA

KasunGs I8 -

: CHILANGA
‘g MADISI
Mo MPONELA |
©0OWA
MCHINJ -
.

MVERA r" =3 (7] SALIMA

LlLOHCli‘iE

KEY
OFFICE
THERMAL FOWER STATION

THERMAL POWER STATION
PLANNED

B nyoao Pow .
SYATIONS &R NACHIMBEYA

- MAJOR SUBSTATION

MmO

KHOLOMBYZE

HYDAD POWER STATIONS
FUTURE {INVESTIGATED)

O POSSIALE FUTUAE
HYGRO POWER STATIONS

@ gtsm Hwnaq POWER STATION

MPATAMANGA

 KAPICHIRA

13g kY O.H.L PLANNED
et 58 BV O.H.L.

| e BBV OLH.L. PLANNED
e 23R OHL.
e — =2 31V OH.L. PLANNED

SCALE Rig. 4-2  Map of Malawi showing ESCON Grid Systes
. o (L] ]

& 4 M i 8. tawm



Table 4-2  Demand Trend in each Region

Peak lToad (MW)

Fnergy Sold (MWh)

tear  S.R, CR Mk - Total SR CR &R Total
1973 163.999(92.13) 12,933 1,052 178,004 (100) 32LQ65 2,032 0.206 34,803
1974 174, 115(90.55)  16.943 1,219 -192,277(100)' 35.815  3.485 0.251 39. 551
1975 212,330(89.91) 22,428 1,408 236, 175(100) 43.851  4.611 0,289 48!551
1976 223, 430(83.31) 28,024 1,547 253,001(100) 44.721  5.609 0.310  50. 640
1977 220,473(36.49) 34,199 1,648 265, 320(100) 44.733  6.667 0.321 51721
1978 245, 462(85.19) 40,412 2,250 3885124(100) - 46. 547 7f653_ 0.427 - 54,637
1979 279, 011(84.45) 48,123 3,250 330, 384(100) 51,515 - 8.885 0.600 61.000
1980 291,034(82.20) 59,202 3,805 334,041(100) 55.023 11.193 0.719_ 66. 935
1981  274,541(79,395) 65,020 3,815 343, 386(100) 53,991 .12.?89 0. 750 67:530
1982 275,609(77.02) 77,506 4,712 357,827(100) 54.859 15.427 0.938  71.224
1983 304, 037(77.20)  84.521 5,297 393,875(100)  56.718 15.766 0.988 73.472
1984 303, 835(74.85) 95,577 6.518 405, 930(100) 63. 409 19.947 1.360 84,716
1985 299,572(75.12) 91,821 7,422 398, 815(100) 61.550 18.865 1,525  B1.940
1986 318, 209(74.45) 100, 538 8.659 427, 406 (100) ?0.723_ 22,346 . 1.925 94,990
Annual Growth Rate (%)

73-86  5.2% 17. 1% 17.6% 7 1.8% 6.3% 18.2% 18.8% 3.0%
76-86  3.6% 13.6% 18. 8% 6, 4% 4.7%  14.3% 20.0% 6. 5%
Source : ESCOM Annual Reports

Notes : {a) Figures in parenthesis show the percentége share of fhe iOtéIf

{b) Peak Loads were calculated by the JICA mission under the condition
described in item 4-3, '

{e) S.R.--Southern Regien

C, R -Central Region

X%, - Nothern Region including Karcngé



Table 4-3 ' Plant Capacity as at Bist December, 1988

_ _ _ . Instalted Date Yo, and Uait  Annual Energy
Type . - - @ocation. Capacity (ki) Installed Capacity{kW) Generation (¥Wh)
gas Turbine Blantyre  15.000( 8, 9%) 1975 1% 15, 000 . 25( 0.0%)
Diesel 10,200( 5.6% 1,389( 0.3%

Karonga 999 1980 2X 120

.~ 1988 3x 250

Mzuzu 2,250 1974 1x 250

= 1975 1% 150

1930 1% 1,100

| 1983 1% 750

Kasungu 360 1972 2% 35

1974 1x 85

| 1979 1x 105

‘Lilongwe . 5,400 1972 1% 3,000

1978 1% 1,100

| . 1980 1% 1,300

Chitipa 300 1988 2% 150

Htunthama 800 1980 1% 240

1981 ix 85

1981 1% 120

1981 1x 235

L - 1984 1X 240 |

Hydro . | 144, 600¢ 85.6%) | 511, 137( 99.7%)

CNkula Fall-A 24,000 . 1966 2% 8,000

| ‘ 1967 1% 8,000

Nkula Pall-g 80,000 - 1930 2% 20, 000

B 1981 1x 20, 000

S 1986 1x 20, 000

Tedzani Fall 40, 000 1973 2% 10, 000

1976 1% 10, 000

1977 1% 16, 000

Zomba 600 1953 1x 300

' 1954 1x 300
Total 169, 806 (100. 0%) 512, 551 (100, 0%)

Source : ESCOM Annual Report 1986 and data presented'by ESCOY
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Table 4-4 Details of Transmission, Distribution and Substation . .

As at 3lst December, 1988

Southers Central Yorthers Isolated station
Gacilitis Region Region Region Karonga Chitipa :Tota!
Mverhead Lines (m)  3,078.504 2,200.106 590.847  63.029 4.50 5,872.99
132KV Lines 16502 175.57 340. 59
66kV Lines 347, 01 525.73 193,30 1, 093. 04
33kV Lines 950,368  362.907 131.173 , 1, 444. 448
11kV Lines 833. 79 670.47  114.25 32.96  4.50 1,655, 974
4007230 VYoits Lines 782316 474.420 152,124 30.089 - - 1, 428.938
Underground Cable(ke) 106. 281 88.631 11. 793 1. 58 208, 585
33KV Cable 2,616 0,035 0,034 2, 685
11kV Cabie 51.713 22,299 2,635 0.03 76,970
£00/230 Yolts Cable 51,952 66.304  9.124 1.55 198,93
Substations (VA) 595,285 150,442 20,000 2.421.00 600 786838
Interbus Traasformers 50. 00 50, 000
132/66KV | L
Step-down 132/ 66/11kY 25, 000 95,000
Step-down 68/ 33kV 90,000 10,000 10,000 119, 000
Step-down 66/ 11kV 64,000 43, 000 107. 000 "
Step-down 33/ 11kV 68, 000 3,500 5,550 77, 050
Step-down 33/0. 4/0. 23kV 29, 310 7,880 3,025 40,215
Step-down 11/0.4/0.23kV 117,975 66,962  7.515 1,421 193,873
Step-down 3. 3/0. dky 200 200
Step-up 0. 4/3.3/11%V 3,100 3,000 1,000 400 7,500
Step-up 11/ 66kY 126, 000 126, 000
Step~up  11/132kV 50, 000 50, 000

Source : ESCOY Anhual feport 1946 and data presented by ESCON
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Table 4-5 Electricity Tariff Schedule

1, Residential
a) Area not included in High Density Residential Area
Fixed charge _ : M. Kw 6, 78/month

Unit. charge

Por each of the first 225kuh M. Kw 0. 107/%¥h

For each in excess of 225kHh | . Ke 0.077/kih

b)- High Density Residential Area _ ‘

Fized charge. | M. Kw 1.35/month
Unit chérgeg. _ L _ :

Por each of the first 150kh M. Kw 0,088/kh
- Feor each:in excess of 150kWh : M. Kw 0. 101/kWh

2. Other than Residential

a) Consumer with an average maXimum demand of less tham 25kVA

Fixed charge ; : ‘ M. Kw 6 T8/month
Unit charge ‘ o
" for each of the first 600kWh - M. Kw 0, 125/kWh
~For each in excess of G600kWh : B M. Kw 0, 077/k¥#h
k) Consumer with an average maximum demand of 20kVA or more o
-Fixed charge 1. Y Kw 17. 00/month

Demand charge
“For each of the first BOkYA
.For each of the next 240kVA
. For each in excess of 300kWn

~Kw 17, 00/kEh
Kw 15. 58/kfh
Ke 12.32/kHh
Kw 0,021/k%h

E

Unit charge

Note : For electricity supply from isolated diesel power station, an additional
unit charge will be regquested in case of the diesel fuel price exceeding

22 tambala pér liter,
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Table 4~§ Energy Sold and Revenue per kih

(Intercoanected System)

‘Revenue per Kih - GoP
Number ‘Energy Sold Current 1987 - Beflater
Year of Consumer (MWh) Price (T/k#h) Price(T/k¥h) 1987=100
1973 12, 157(12, 814) 175, 431(178, 004) 2.12(2.15) - 10.60¢10:76) 200
1974 13, 876(14,312) 191, 057 (192, 277) 2.12(2.15) - 8.95( 9.07) - " 23.7
1975% 15.000(15.558) 234, 469(236,175)  2.39(2.42) 9.30( 9.42)  25.7
1976* 15, 899(186. 587) 250, 802 (253. 001) 2.60(2.71) 9.29( 9.68) 28,0
1977+ 17.929(18. 495 263, 672 (265, 320) 3. 06(3.15) 9.59( 9.87) 319
1978* 18.995(19, 670) 285, 873 (288, 124) 3. 77(3. 84) 11. 64 (11, 85) 32.4
1979 20, 46021, 250) 327, 135(330, 384) 3.85(3. 98) 11,36 (11.74) 33.9
1980 21, 835(22. 889) 350, 153 (354, 041) 4.22(4. 38) 10;53(11799) 39.5
1981 22, 842(24, 424) 338. 654 (343, 386) 4.99(5.22) - 10,85(11,35) - 46.0
1382* 25, 453 (25, 694) 354, 692(357, 82T) 5. 52(5.67) 11,0011, 29) -+ 50.2
1983*  26.663(26.926) 393, 489¢393,875)  5.91¢5.93)  10.55(10.59)  56.0
1984*% 28, 649(28, 974) 4035, 378 (405, 939) 6. 54 (6. 58) 10.27(10.33) 837
1985* 20, 987(31.331) 398, 132 (398, 815) 8.01(8..07) 11.06(11.15) 72,4
1986 33, 116(33, 496) 426, 513 (427, 406) 8.03(8. 10y - 10,02(10.11) 80.1
1987 466, 744 - - U 100.0
1988 478, 268 '

hverage : —.-10.37(10, 59)

Source : ESCOM Annual Reports
GDP is to be refered to Table 3-2,
Notes : (a) Date for 1987 and 1983 are promptly reported va]ue

(b} Bate in bracked show the value for all Malawi including isoiate systems '

(c) ESCOY rivaised Electricity Tariff Schedule in the year with asterisk
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Table §5-

1. Peak'Load'and Annual Bnergy Generation

(interconnectéd System)

Bnérgy-ﬁenerated Peak load

(kW)

Load Ractor

Energy Sold

System Losses

§—3

Year ) (%) (Mbih) (MWh)
1973 192,296(195,296) 34,300 64.0 175, 431(178, 000) 8.5¢8.9)
1974 211,949(213,336) 3,300 616 191,057(192.27D) 9.9¢ 9.9)

1975 . 262.684(264,681) 48,200 62.2 234, 469(236. 175) 10.7(10.8)
1976 - 280, 143(282,729) 50, 200 63.7 250, 802 (253, 001) 10.5(10. 5)

1977 293,936(206,942) 51, 400 65.3 263, 672 (265, 320) 10.3(10.6)

1978 308,702(311,413) 54,210 65.0 285, 873 (288, 124) 7.4¢ 7.5)

1979 354,622(358,289) 60, 400 67.0  327.135(330, 380) 7.8(7.8)
1980. 385, 658(389,879) 66, 200 66.5 . 350,153 (354, 041) 9.2(9.2)

1981 383, 415(383,984). 66, 600 §5. 7 338, 654 (343, 386) 1L7ULD
1982 406,187(409,388) 70,600 65.7  354.692(357, 827) 12.7(12.6)
1983 447,821(448,270) 73, 400 69.6 393, 480(393,875) 12, 1(12. 1)

1984 469.577(470.192) 84,600 63.4 405, 378405, 930) 13.7013. 1)

1985 475, 585(476,402) 81,800 66.4 398, 132(398. 815) 16.3(16. 3)

- 1986 511,546(512,551) 94, 800 61.6 126, 513 (427, 406) 16. 6 (16. 6)

1987 560,858( - ) 97,200 65.9 466, 7T44( ) 16.8C )

1988 580,572 ) 101,000 85.6 476, 268¢ ) 1800 )
Annuél Grﬁw;h'ﬂate {%) _

73-78 9.9.C 9.8 9.6 0.3 (10,1
7883 .1 (1.6 6.2 6.6 ( 6.5
83-88 5.3 ( 46 6. 6 3.9 ( 49)
3-8 .6 (1.7 7.5 6.9 ( 2.8
Average -

T3-T8 63.6 9697
78-83 66. 6 10. 2(10.2)
33-88 65. 4 15.6¢14.7)
7338 65.9 12.0¢11. 3)

Source BSﬁGM Annuval Report
Notes : (a) Date for 1987 and 1988 are promptly reported value,.
(b) Pigures in bracket show the value for all Malawi including isolated system



Table 5-2

{interconnecied System)

Demand Forcast by ESCOM

Year

Energy Generated (GY%h)

Peak Demand (4K

Load Factor (%)

J.ow Case

Base Case

High Case

Low Case

Base Case

High Case .

Low

Base -

High

1985
1986
1987
1988
1989
1999
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

475,59

511, 55(7. 6)
555. 24(8. 5)
579, 40(4. 9
606.91(4.7)
627, 53(3. 4)
£54.00(4. 2)
666. 48(1. 9)
680. 76(2. 1)
714. 705. 0)
753. 44 (5. 4)
806. 43(7. 0)
864. 65(7. 2)
997, 30(7. 2)
995. 65 (7. 4)
1070. 43¢7.3)
1152 7241.1)
1242, 2047. 8)
1338.57(7. 8)
1443, 45(7. 8)
1557. 61(7. 9

475,59
011 95( 7.6)

©555.24( 8.5)

592.60( 6.7)
636, 58( 7.9
678. 42( 6. 6)
736. 05( 8.5)

LAY

808.53( 4. 8)
373.41( 8.0)
948.29( 8.1
1045. 47 10. 1D
1144.53( 9.5
1253.95( 8.6

135,790 9.

1511 72( 8.9)
1663. 80(10. 1)
1832, 91(10. 2)
2020. 10(16. 2»
2228,22010. 3
2459. 96(10. 9

Anneal Growth Rate (%)

1986-2005

6.0

8.6

475.59
511.55( 7. 6)
555, 24( 8. 5)
592, 60( 6. )
641, 98¢ 8.2)
686, 16¢ 7.0)
740.33( 7.9)
783, 42( 5. 8)
832.69( 6. 3)
912, 52¢ 9. 6)
1149, 1626 0)
1346, 6217, )
1516, 34(12. 6)
1683. 79411, D)
1876, 97¢11. 5)
2100, 1011, 9
2358.33(12.9)
2656. 08(12. 6)
2998, 5812, 9)
3303, 92(13.2)
3850, 3713, 4)

3. 80

94. 80415, 9)
97.81( 3.2)
103, 28¢ 5.6)
108.30( 4.9
12.33(3.D
U7. 520 4.4
119,21 1.6)
121,53( 1.9)
127.57¢ 5.0
134.59¢ 5. 5)
144, 53¢ 7. 4)
155.66¢ 7.7)
167. 40¢ 7.5)
180.21¢ 7.7)
194.19( 7.9)
208, 45¢ 7.9)
226,09 7. 9)
244.24( 8.0)
264.03¢ 8. 1)
285.61( 8,2)

81.80

94.80(15. 9
9781032
105.85( 8.2)

114.09¢ 7.9

192,270 7.2
133.37( 9. 1)
139.63( 4.7
146,30 4.8)

158, 22( 8.1

172, 26( 8.9)
190. 5610, 6)
209, 6110, )
230,420 9,9
253, 6410 1)
279.50(10, 2)
308. 3510, 3)
340,50 (10. 0
376. 35(10. 5)
416, 32(10.6)

460. 38 (10. 7)

81, 80
94.80(15.9)

97.81(3.2)

105. 85¢ 8.2)

115, 03¢ 8.7

123,780 7.6)
134,218, 4)

141.98(5.8)
150.99( 6.3)
165.78( 9.8)

196. 2918, 9

219180117
246, 89012.6)

278,.91(13. 0
315,94(13. )

358.73(13,5)
§08.22(13.8)

465.42(14.0)
531.59(14. 2

608. 11(14. 4
696. 62(14. 6)

66. 4

616
64.8

64.0
64:0

63.8

63.6
63,8

63.9

64.0
63.9

63.7

63.4
63.2
63. 1
62.9
62.8
62.7
62, 6
62.4
62.3

66,4
61.6.

64, 8

3.9
63.7

63.3

63.0.

63. 1
63,1
63.0

62.9
2.6

52.3
2.1
61.9

6L 7T

61.6

614

61.3

61.1

60.9

1.2

6.0

8.7

1.1

66, 1
61,6

648

63,9

63,7
63.3

63. 0
63.0

63.0
62.8
‘66, 8

70. 1
0.1
63.9
67.8

66.8
65.9
65.1
64.4

63,7
63.1

Average
1986-2005

Sotrce :

Notes

3.4 625 65.1

Donkin Power Systems Ltd, England

: (a) Date:fcr 1985 above represent actual resdlts

{b) Figures in bracket show the growth rate to the previous year

Study Report to update ESCOM S Least Cost Development Programme (Apr. 1988) FPrepared by Kennedy &



Table 5-3 Sales & Consumer Rorecastet by Area/Load Center

No. of Consumer _ . Consumption (MWh)
year SR CR K. R, Total S. R, CR N R, Total

1985 18,998 10,429 1, 430 30907 305189 90485 6890 402564
1986 19,540 10,940 1.628 32109 327033 98524 7683 433240
1987 20.445._11.684 1, 758 33887 350474 110333 9319 470126
1988 21,383 12,492 1,923 35804 368528 121602 11628 501758
1989 _22.303 13,340 2,244 37887 385317 140425 13387 539129

1990 23,440 14,336 2,607 40383 403549 155646 15568 574763
1991 24,819 15,485 2,805 43109 428900 176642 17679 623221
1992 26,112 . 16,619  3.000 45731 450444 190967 18504 653915

1993 27.462 17,843 3,207 48512 472810 206651 21017 700473
1994 29,173 19,204 3,442 51909 510016 231434 23697 . 765147
1995 31,064 20,910 3,704 55678 553102 260769 26856 . 840727
1996 33,093 22,658 3,989 50740 . 600916 294137 30445 925498
1997 35091 24.459 4,277 63827 640738 320017 34184 1012939
1998 37,225 26,399 4,586 68210 702813 368298 38330 1109501
1999 39,486 28,498 4,919 72903 761404 412515 43120 1217039
2000 41,901 30.754 5278 77933 B26254 462296 48443 1335993
Anﬁual .
Growth 5.41% 7.48% 8.85%  6.36% 6.87% 11.49%  13.89% 8. 33%

Source : BSCOM .
Notes : (a) Southern Region includes Balaka, Liwonde, Mangochi and Ntcheu
| Bxport to meighhouring country, _
{b) Cen{ral Region includes Lilongwe, Dedza, Kasungu, Mtunthama, Nkh-
otakota, Salima and Chikargawa.

~{c) Northtern Region including Mzuzu and Karonga.



Table 5-4 Load Forecast for Central and North ' ~Low Case-

Peak Load (HW)

Year Central North Total
1985 20,2 3.7 23.9
1986 22,1 5.3 27. 4
1987 25,3 6.7 32. 0.
1988 25. 1 7.1 32,2
1989 26.3 8.5 34.8
1990 27.6 9, 0 36.6
1991 29,0 9.5 38.5
1992 30. 4 10.1 - 40. 5
1993 32.0 10.7 12.7
1994 33.6 11.3 45.0
1995 35. 3 12.0 47.3
1996 36. 8 1.1 49.5
1997 38.7 13.7 52, 4
Annual
Growth 5, 6% 11, 5% 6. 8%
WPA/RTM

13 December 1988

Source : ESCOM
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Table 5-5  Restlts of Simulation by 1 Element Meltiple Regression

(Interconnected System)

Energy {GWh) Peak Load (HW) Load
o Record . : Estimate Record Bstimate Factor
Year n B (GKh) log. B B' (GWh) B/’ P o(MW) log. P P (MW) /P LI (%)

1973 192.3 < 5,208 217.3

0 0. 89 34.3  3.535  38.9  0.88 63.8
1974 1 21,9  5.356 2328  0.91 39.3  3.671  4L.6  0.98 64.9
1075 7 2627 5.571 - 249.4 104 48,2 3,875 445  1.08 640
1976 3 . 2801 . 5.635 267.2  1.05 50.2 3,916 475  1.06 64,2
1977 -4 293,9  5.683 286:3 103 5.4 3,940 50.8 1.0l 643
1978 5 308.7  5.732 306.7 101 5.2 °3.993 544  LO0 644
1979 6  354.6 5871 328.6 1.08  60.4 4101 581 104 646
1980 -7 385.7  5.955 3521  L.10 66.2 4.193 621 107 64.7
1981 8  383.4 5949 377.2 102 66.6 4.199  66.5  1.00 64.8
1982 9 406,2  6.007 4042 L0 70.6 4.257 711 0.99 64.9
1983 10 4478  6.104 4330  1.03 73.4 4296 76.0  0.97 650
1984 11 469.6  6.152 463.9 1.0 84.6 -4.438 812  L.04 652
1985 12 4756  6.165 497.0 0.96  81.8 4.404 863  0.94 653
1986 13 5115  6.237 5325  0.96 94.8 4552 929  1.02 65.4
1987 14  560.9  6.330 570.6 0.98  97.2 4.577  99.3  0.98. 656
1988 15 580.6  6.364 611.3  0.95 101.0 4.615 106.2  0.95 657
Note ¢ log. B = 5:3811 + 0. QBGRees wor wreere vemwes sos sosos cnener ven cenns s eve s (§5-57)
B = 217 2601 + 0. 071400 - (BHRY ov oo cnvns v e e e i oo (54" )
Re = 0.9386
log, P’ =3, 6606 + 0. 057;,... (5ﬁ6’ )
P = 38.88(1 + 0.0693)n (MW
Rp = 0.9892
L= 100 % E'/(S. % X P) (§) rer s en e e e (5-3")
© FRNE

Table §-5 1 TRARAM(F)ERD 2R G4 ) RBEELELOT, chERG-2)%E
T L9884 2 5 2005 E D RBAH )& FHT 5 & RETable 5-6 D& > iU 5,



Table 5-8  Demand Forecast by | Element Multiple Regression

(Tnterconﬁected System)

Lnergy Peak. Load Bnergy " Peak Load

- Estimate Estimate Estimate Bstimate
Year n B {(GWh)  P' (MW tear 0 B (GWh)'© P (MW)
1988 15 611. 3 167. 4 1997 24 1,137.2 199. 7
1989 16 654. 9 115.0 1998 25 1.218.3 - 214.0
1990 17 701.7 123. 2 1999 26 1,305.3 209,2°
1991 18 751. 8 132.0 2000 27 .1,398.5 245.6
1992 19 805, 5 141. 9 2001 - 28 1.498.4° 263. 2
1993 20 863. 0 151.6 2002 29 1,605.0 281.9
1994 21 924. 6 162. 4 2003 30 1,720.0 302.1
1995 22 990. 6 174.0 2004 31 1.842.8 323.6°

4 186. 4 2005 32 1,974.4 346.8 -

1996 23 1,061

Note : B = 217.26 (I + 0.07T1H)"~
P* = 1,000 x E" /(8,760 x (.65

5-3-3 EZABEARMFCLABETR
Table 5-6 LRI BEFME., BEDO F LY FHANRC L0 I HATEZBALED
THEN. WREDLSTHERORAKMARR LA bO TR, LB~ EER
EERMTCLABETHRIO LAERCBALIETALOT. BEDF LY FARE
LN, 3t T, BRMENECES SR ERLITHBEL OMMEMIEEME LT
EETFHLESLT2bDCHD, UTLZONRERT,

() EAH S
BOREE) OXEERE LT G0PE), AN, BERK(C) 3LUFEHSEHRER)
DADOBEREZANE, HRARG-1) BEUTOIICBIRDEEMNTES,

B o= b0 + bIGn + DZMD + bICH + BARR «wrvee worvor won e e vervnneen (§5-1)

T, bO, bl B2, b3, bi: REIBER

B oRABHE Bo i nEEOREBRHM
6 ¢ GDP X0 nEHO PO
WA _ M:nﬁﬁ@AE"
(: MERK Cn : nFHOBHERK
R : Wi A Re : nEHORYER R IE
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L AEN-Ty BEOF - SIFED CIP(E ). AL, BESR(C) S LFTHS
HRGRIETFPHU I EMTE, Z2LTRERDYINRRER G- 1" 2BECENE.
FLREAOT, FEOREBHRSELFHRICRL S,

@ BEEA 3R
L) GDRB EUAD
Page 3~4 . Table 3-2 L:\‘§“19?BEFJD*leS?@-@GDP(lQS? Price} F XU ADEB

T 5-3-2 BRENRZEFAUFERT (PP ICADLBEEREOMBERD B &,
UT®i5Lﬁ5o ' ' '

Table 5-7 Results of Simulation by 1 Element Multiple Regression
(GDP and Population)

GDP (. Kw milliof) Popuiation  (million)

~ Record  Bstimate Record Estimate

tear  n & log& G 66 M logM W MW

1973 0 1,820 7,507 1,968  0.924 479 1567  4.89 0. 980

1974 11,947 7,574 2,027 0,91  5.10 1629 5.04 1,012

1075 2 2,061 7.631 2087  0.988 524 165 520 1.008

1976 3 2,186 7,690 2,148 1018 537 1681 536 1. 002

1977 4 2282 .33 2,211 L032 556 L7Ti2 653 1. 002

1978 5 2,471 T.812 2,216 1086  5.68 1737 570 0. 996

1979 6 2550 7.344 2343 1088 586 1768 588 0. 997

1980 7 2.545 7.842 2,412 1055  6.05 1.800 6.07 0. 997

1931 8 2,409 7,787 2,483 0.970  6.23 1828  6.26 0. 995
1982 9 2,480 7,816 2,556  0.970  6.41 1.858  6.45 6. 992

1983 10 2,566 7.850 2,631 0975  6.62 1.8%0  6.66 0. 994

1984 11 2,652 T.894 2,709 0.980  6.84 1.923  6.07 0. 996

1985 12 2,794 7,935 2,788  1.002  T.06 1.954  7.09 0. 996

1986 13 2,873 7.963 2,870  1.001  T.28 1985 7.3l 0. 996

1987 14 2,866 7,961 2,955  0.970  7.50 2.015  7.54 0. 995

Note : log. G = 7.5855 + 0.029n

6 = 1,969.4 (1 +0.0294) " (K million)
Rg = 0.9446
log. W = 1.5861 + 0.031n

W o= 4,885 (L +0.0315a (aillion)
Ro = 0, 9991 '

it
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X o T 19884F LI CDP. ADTHC ORICHED b & L. i Base Case Lk,
o A M SN B8 b o Mo B SR T (Statement of Development Policeies 1987405
W%ﬁ)Tu\éﬁmﬁﬂ&ﬁﬁﬁﬁ%wM$#6NM$ﬁ3&%4%1?&%4&%\
AD@M@%HN%#%wMET3&%mm¥m%34%&¢@ﬁbmﬁﬂkﬁwéo
{Tabled-2 & H4) : o o
UFedt - C. 108847 DB BOMFBH AR S B 8 D & L Bi&% High Cased LA,

b HERKD LS PHEERIE e
Table 4-6 KIRT 1973 051986 ORER KB LCTYHBEE (1087 W)
AROT. 5-3-2 M fi~p HUFRTRERRS LCEHRBAGELRBFYE OM
FrkodsL, UTOLIKEEL, - BT

Table 5-8 Resalts of Simulation by 1 Element Multiple Regression
(Consemer and Revenue per kWh Interconngcted_System)f;

Nugber of Comsumer (X 10°%) Revenue per kHh (Tamhfa/kwh)

Record fstimate _ Record Estinate

Year  n C log.C  C ¢/ R log k. R R
1973 0 1216 2.498 12.84  0.947  10.60 2.361  9.79 1.083
{974 1 13.88 2.630 13.83  L004  §.95 2192  9.87 0.907
1975 2 15.00 2.708 14.89 1,007 9.30 2230  9.95 0.935
1976 3 15.90 2766  16.03 0.992  9.29 2.230 10.02 0,927
1977 4 1793 2.886 17.26 1,039  9.59 2.261 10.10 0. 950
1978 5 19.00 2.944 1859 1022 1164 2.45¢ 10.19 1142,
1979 5 20.46 3.018 20,01 1022 1L36 2430 10.27  1.108
1980 7 21.84 3.084 2155 1013  10.68 2.358 10.35 1032
1981 8 22.84 3.129 23%.21  0.984  10.85 2.384  10.43 1. 040
1982 9 25.45 3.237 24.99 1.018 1100 2.398 -10.52" 1046
1983 10 26.66 5.283 26.91  0.991  10.55 2,356 10.60 0,995
1984 11 28.65 5.355 28.97  0.989  10.27 2320 10.68 ~  0.962
1985 12 30.99  3.434 3120 0.993 1106 2403  10.77  1.027
1986 13 33.11 3.500 33.60  0.985 10,02 2.305 10.36 = 0.923
Note fog. €' = 2.5525 + 0.074n

€ = 12.839(1 + 0.0768) ~ ¢ 000)

Re = 0.9982

log. R* = 2.2812 + 0. 008n
R = 9.988(1 + 0.0080)" (Tambala/kih)
Re = 0. 4099
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CRRER BERROMORMET 6B LB EERLTO AN, SRR
RIS A TS ESCOHO B HORRTH D, COMMRAB OB EBbN LS
ENS. 1IBELDBROBERES LUEHFRRBR ORI S b0 & L. Base Case,
High Case W ROBESIALMRELHEAT 5.

@) BMITRR | 7

Table 55 CHONAREWH R )L HWERE L, Table 5-7 TF 5 G0P()
CADI). BEGTable 5-3 THONABERE (), LHABRIER )OI SOBMWE
CORELEBAOZERARNFORREUTIRT, '

Table 5-9 -Results of Simulation .hy 4 Elements Hultiple Regression

(Bﬁeregy Generated : Interconnected System)

Energy GDP ' Population Consumer Revenue Energy

Estimate Estinate Bstimate Bstimate Estimate (Adjusted)

Year ' n B (CWh) G (M Kw mil,) W (mil,) C( x10%) R (T/kWh) B ' (GWh) B /E
1973 ©0 2113 1,969 4.89 12. 84 9,79 217.1 1,001
1974 1 2328 2,021 5, 04 18. 83 9.87 . 232.6  i.000
1975 2 249.4 2087 5. 20 14. 89 9, 95 249.3  1.000
1976 3 2872 - 2,148 5.36 16. 03 10. 02 267.1 1,000
1977 4 286.3 2,211 5. 53 17. 26 10, 10 286.2  1.000
1978 5 306.7 2, 276 5. 70 18. 59 10. 19 306.6  1.000
1979 “ 6  328:6 . - 2,343 5. 88 20, 01 10. 27 328.5  1.000
1980 .7 3521 . 2,412 6. 07 21. 55 10. 35 352.0  1.000
1981 8 377.2 2, 483 8. 26 23.91 10. 43 377.2 1,000
1982 - 9 404.2 2, 556 6. 46 24. 99 10.52 - 4041 1.000
1983 10 4330 2,631 6. 66 26. 91 19. 60 4330 1.000
1984 11 463.9° 2,709 6. 87 28. 97 10, 68 463.8  1.000
1985 12 497.0 2, 788 7,09 31.20° 10. 77 497.0  1.000
1986 13 532.5 2, 870 7.31 33. 60 10. 86 5325 1.000
1987 14 5706 - 2,955 - 17.54 36. 18 10, 94 570.7 1,000
1988 15 611.3 3, 042 7,78 38. 95 11, 03 611.4  1.000
Note ": B = 217,26 (1 +0.0714)" W o= 4885 (1 + 0.0315)"
| 6 = 1,969, 4 (1 +0.0294)" R - 9.788 (1 + 0.0080)"

€ = 12,839 (1 +0.0768)"

B''= 11,8644 + 0,0056" + 18,2881 + 13.18C - 6. 46k’
1. 0000

b=
[
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@ TR
Table §5-9 I CRAEBWABRE ) %‘be%iﬁ:bfﬁfb’bho)?f‘ bnwmwrwasfﬁb\
52005 % FHT 4 EBTOL OIS, (Tabkle 5-10,5- 1K) : '

Table 5-10 Energy Demand Forecast by 4 Elements Multiple Regression Analysis

(Interconnected System) -Base Case-
§DP - Population Consymer Revenue 'Ene_r'g'y ' "Peak ‘Load
Estimate Estimate Bstimate Estimate - {Adjusted) (Adjusted)

Year n & (M Kw wil.) M (@il,)  C(x10° R {T/kéh) & " (GHR). P (MY)

78 38.95 1103 . . 6lL

1988 0 3,042 7. 4 107. 4
1989 1 3,131 8.02 41. 95 1. 12 656.2 115.1
1980 2 3,223 8. 28 45,17 11. 21 702.3 - 123.3
1991 3 3,318 B. 54 .64 - 1130 752.7 132.2
1992 - 4 3,415 8.8 52.37 - 1139 806.7 LL7
1993 5 3,518 9.08  56.39 - 11.48 864. 5 151, 8
1994 6 3,619 9.37. 60. 72 1L57 926.8 ©  162.8
1995 7 3,726 9. 66 §5. 39 166 . 9936 1745
1996 8 3,835 9.97 70. 41 11.76 1, 065. 4 1871
1997 9 3. 948 10,28 75.82 1185 L142:3 . 200.6
1998 10 1, 064 10. 61 81. 64 11.95 1.225.0. 2151
1993 11 4,183 10. 94 87.91 12. 04 L3128
2000 12 4, 306 11,29 94. 66 12. 14 1,409.0 247, 5
2001 13 1,433 11, 64 101.93°  12.2% LELLS 2654
2002 14 4. 563 12.01 108.76 12.33 . L62L3 L2847
2003 15 4,697 12. 39 118. 19 12.43 1.739:3 L3055
2004 16 1,836 12.78 121, 27 12,53 1,866.2 3207
2005 17 4,978 13.18 137. 04 12.63 20023 3517 -
Annwal Growth Rate (%) . :
2. 94 3.15 7.68 0.80 1.2 723

Note : 6 = 3,042(1 + 0.0294)" W= T.78(1 + 0.0315) »

C = 38.95(1 + 0.0768)" R = 1L.03(1 + 0. 0080)°

B''= 118644 + 0.0056" « 18. 28814 + 13.17955C° - 6. 45954’

= 1,000 x B’ /(8,760 ¥ 0.65) |
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Table §-11 Energy Demand Forecast by 4 Elements Multiple Regression Analysis

{(Interconnected System) ~High Case-
BHP Poputation  Consumer Revenue Energy Peakt Load
Betimate | - Estimate “Bstimate Bstimate (Adjusted) (Adjusted)

Year 1 6 (M Ku mil,) W (mil.) C'{(x10% R (T/kWh) B'" (GYh) Pro(MW)

3,042 - 7.78 1895 1103 611.

1988 0 5 107. 4
1989 1 3, 168 8,04 41,95 11,12 655. 8 115. 2
1990 2 %217 - 830 4517 1n2l 703.0 123.5
1991 3 3,402 . 858 4864 1130 753, 9 132.4
1992 . 4 3,545 . B:87 52. 31 11,39 808.5 142.0
1993 5 3, 694 9,17 56. 39 11. 48 867. 1 152.3
1994 6 3, 849 9. 49 60. 72 11.57 930. 2 163. 4
1995 7 . 4,011 g.81 6539 1. 66 997. 8 175.2
1996 8 4,179 - 10.14 . 70.41 11.76 1, 070. 2 188. 0
1997 9 4,355 10, 49 75, 82 11.85 1,148. 2 201. 7
1998, 10 4,537 10.84 81.64  11.95 1,231, 6 216.3
1999 11 4,728 11,21 87.91 12.04 1,321 4 232. 1
2000 12 4,927 1159 94,66 12. 14 1 417.7 249.0
2001 13" 5,133 11,99 101.93 12.23 1.521.2 267. 2
2002 14. 5,349 12. 39 109.76  12.33 1,632. 2 286. 7
2003 15. 5574 12.82 11819 19. 43 L751.6  301.6
2004 16 5,808 13,25 12727 12.53 1,878.7 - 330. 1
2005 17 6,052 13.70 137, 04 12. 63 2,017.3 354. 3
Annual Growth Rate (%) S
| L1333 7.68 0. 80 7.21 7.2
No- ' G".=-_W3. 04201 + G.. 0380) ™ et ver e ere s ses s s e e For 1988-1991
' 6 = 3,402(1 + '07_70'420) h-8) ot vneen aee e e e e e e For 1991-2005
W o= 7. 78(1 4."0.-_0330)“ tertee veeenrsnn seasan ear v sse es see e FOT 1988*1991
H’-'-=.. 8. 58_(‘1'._+_ 0, 0340) 2-37 wwounios s ensns e Ror 1991-2005
¢ 36.95(1+ 0.0768)"
R = 11.03(1 + 0;0080)°

8= 118644 + 00056+ 18, 28810 + 13, 17955¢" - 6. 45954%
P'*= 1,0000 x B /(8,760 x 0.65) |
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MalawiE OB AMITEILR Karonga’&pﬁab“(%li]ﬁ’]ki%#é‘hf%:O &Eﬁ@'f &'ﬂ\bi&ﬁfi

GOBRHBELEHRKMET S LREBTHD
Ltedlo €y &0 TH, Table -2 KR HIRNBESHREE 5-3-3ATRNARE L~
COBBETNOLRA MO CRIREOBHBELTHT 5, (Table 5-12, 5-138H)

Table 5-12 Results of Simulation by 1 Blement Hultipie Regression

(Percentage Share by Area in Bnergy Demand)

Record (%) kstimate (%) . Record :(%) Bstidate- (%)

Year n SR C&HR SR’ CaNR’ Year n SR C&NR _ SR.'. C&ﬁﬁ
1973 0 9213 T.87 9239  T.61 1980 7 82.20 17.80  81.95 18.04
1974 - 1 90.55 9.45  90.89  9.10 1981 8 79.95 20.05 80,46 19.53
1975 2 89.91 10.09  89.40 1059 1982 § 77.02 22.98 = 78.97T 21.02
1976 3 88.31 11.69 7.91 1208 1983 10 7720 22.80  77.48 22.52
1977 4 86.49 13.51 86,42 13,57 1984 11 7485 25.15 7598 24.01
1978 5 85,19 14.81 8493 1508 1985 12 75.12 24.88  74.49 2550
1979 6 84.45 1555  83. 44 1655 1986 13 74.45 25.55  73.00° 26.99
Table 5-13 Demand Forecast for Central & Northern Region ._ -Base Case-
CaXR Generate  Load CeNR . Generate Load

Year & {3 {Gwh) (M) Year a - (%) (GWh) - (MW
1987 14 28.48 162. 5 28. 5 | | o
1988 15 29.98 183.3 32.2 1997 24 43.39 4957 811
1989 16 31.47 206, 2 36, 2 1998 25 44,89 549.9 _96;6
1930 17 32.96 231. 5 40.7 1999 26 16. 38 609.3 1070
1991 18 34.45 259.3 45.5 2000 27 47.87 674.5. 18,5
1992 19 35.94 2839 50.9 2001 28 49.36  T46.0 1310
1993 20 37.43 323.6 56. 8 2002 29 50.85 8244 . 144.8
1994 21 38.92 360. 7 63.3 2003 30  52.34 910,4  159.9
1995 22 40,41 1016 0.5 2004 31 5383 10046 1764
1996 23 41.90 446. 4 78.4 2005 32 55.32 11077  194.5
Notes : SR = 92,39 - 1. 491n

CeNR™ = T7.61 + 1,491n _

SR : Percentage Share of Southern Region

C&ik : Percentage Share of (entral % Northern Region
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Table 5-14 Comparison with ESCOM's Demand Forecast for Whole Country..
' - -Base Case-

_ Energy Generated (GWh) | Peak Load (MW). : Load Factor (%)
Year ESCON - JICA - BSCOM JICA - - ESCOM -~ JICA
1988 532, 6 611.5 105. 9 107. 4 63.9 . 650
1989 636. 6 655. 3 114. 1 115. 1 63.7 65.0
1990 678. 4 702.3 122.3 123.3 63.3.. . 65.0
1991 736.1 752.1 133.4  132.2 63.0 . . 65.0
1992 771.4 806. 7 139. 8 1417 63.1 650
1993 308.5 864.6 146. 3 151, 8 63,1 85.0
1994 873. 4 926. 9 158. 2 162. 8 63.0 65.0
1995 949. 3 993. 7 172.3 174.5 62.9 65. 0
1996 1045. 5 1065. 4 190.6 18T 1 - 62.6 85,0
1997 1144.5 1142.4 - 209, 6 200,6 62.3 85, 0
1998 1254.0 1225.0 230. 4 2151 62,1 §5.0
1999 1575. 8 1313.7 253. 6 230.7 61.9 65.0
2000 1511. 7 1409. 0 279.5 247. 5 61.7 . 65.0°
2001 1663. 8 1511. 3 308. 4 265, 4. . 61.6 65. 0
2002 1832.9 1621. 3 340.5 284. T 61.4 65..0
2003 2020. 9 1749, 4 376. 4 305. 5 61,3 - 65. 0
2004 2228. 2 1866. 2 416.3 327.7 61.1- 65.0
2005 2456. 0 2002. 4 460. 9 351, 7 60.:9 85,0
Growth

Rate (%) 8.7 . 7.23 9.03 7.23
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Table §-15 Comparisen with ESCOM' s Demand Forecast at Lilongwe with North area

" Energy Generated (GWh) Peak Load (W)

na;e(x) 11.8%

Load Factor (%)
Year © BSCOM JICA ESCOM Jich ESCOM JICA
1987 1197 162.5 28. 8 28, 5 427 65.0
1988 133.2 183.3 29. 0 32.2 .2 65.0
1989 153. 8 206, 2 31.3 36. 2 50. 5 §5. 0
1990 . 171, 2 231.5 33.3 40.7 53. 4 65.0
1991 o 194.3 - 259.3. 37.0 45,5 57. 6 65. 0
1992 209. 5 289, 9 42.0 50, 9 59, 1 85. 0
1993 9T 323. 6 46.0 56. 8 §0. 9 §5. 0
1994 - 255.1 360. 7 50. 0 §3.3 64.7 §5.0
1995 287.6 401.6 57. 0 70.5 69. 4 65. 0
1996 324. 6 446. 4 64.0 78. 4 74.9 65. 0
1997 3632 495.7 72.0 8.1 79. 1 65. 0
1998 406. 7 549. 7 80. 0 96.' 65. 0
1999 455.6 609. 3 90. 0 107. 0 §5. 0
2000 510. 7 674.5 106. 0 118. 5 65. 0
2001 | 746. 0 131. 0 65. 0
2002 824. 4 144. 8 §5. 0
2003 9104 159, 9 65. 0
2004 1004. 6 176. 4 65. 0
2005 . 1107.7 194.5 69.0
Growth- : .
| 1.3%  10.5%  1L.3%

Notes : (1) Energy foreéasted by ESCOM on & consumption base ard forecast by JI

bn;a generation base,

UB.Peak load forecast by ESCOM is base case and forecast by JICA is ba

 case,
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Table 6 — 1 CLIKATIC DATA IN THE PROJECT AREA

F»W e Haath
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. CRIERIRI 206 RWS[. 20) 20.1] IS} 16.2) 15800116} 20.2) 23| i) 9| 19.9
p LILOKEHE 30,5 0.6 3.6f 30.5] aL1| 204 za.e)] ana) w4 ass) sy el 30
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Table 6§ — 2

Wind gust of each return period

Max. wind speed (m/sec)
Statioen Return period Réturh hériod 'Return ﬁériﬁd
20years 50years 100years
CHILEKA ATRPORT 36. 1 L2 5.
LILONGKE AIRPORT 31.4 5.1 39.2
MZUZU AIRPORT 30.2 35.1 o394
MZIMBA AIRPORT 29, 5 32. 2 8.9,

1
P=..__.. opovzoc
2 .
SoT PLBBRECHEHTARNE (k/m)
' P HHTE (kg s2/m*)
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Vo RARE (n/9)
C : WRHH Y
LRIVHBEUAZRBEHEANERIRO LB D LT 5,
W T 81 kg/m (C=1.0)
WAWHEL 90 ke/nt (C=11
BT #EE 114 kg/m'  (C=1.4)
R 270 kg/m'  (C=1.65x2)
5k, BBHEEKOOCHER 200mBUTE 100%, %M 300m Bt Ei260%
OREEMRKEZRT 5,

6-2-3 K B & |
ARRHOBREHOBARI L LOAREE 132k, HHERR (LEEB) &
LBy - YRESIUHAABESREL SR L CRBRIET TR,
CORMRIVHBEEFHERIBTEZMERAC DV TDOF I RUPDOTEFOD
ARESBCESIUREATHE BHE 2L SFEAMT 5 VBHET 5 S L 008
MehroT. IMEOBTEERMAT L& L. BTHBE Fig 6-30RT,
CORFEECHECTEHSHEANERI0.5 ng/cl BB TH B,
BT EBTFOREATI § -3 KRLE,



| sommLS HOLVIISM

ININLS HOLVINSH NIMNP

¥o81

(pauazus soqp)

g—-9 314

- ONIHLAS HOIVINSME NOISNIL IFIONIS

{ GoISRA0D 2309 )

T
{ DBEBINNE UM )

p—

10)&5[1

[ PIYDIBHS VB )
[
]

091 = 1L X9t

00T xoxddy

{ PRYOINS SR )

ONIHIS HOLYINSNI NOISN3JSNS 378N00

OoC1 xomddy

el

6 —10



Tahlé g~ 3‘

Charaeteristics of !nsulator

ltem# Units Contents
1EC Type 01208s
Type ~ Ball and Socket
ﬁuality Porcelain Glass
Diameter fal 254
Unit Spacing mm. 146
Creepage Distance: i) 292
Blectromechanical Failing Load | kg 12, 600
Puncture Voltage kY 110
Ball and Socket Size o 16A
Net Weight kg 5.5
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6-2-6 @ # % & |
BBV CHRATE, 707 ME, JRBOBRTR, K, TELORE.
WX, BXUHalaviic W AR HRRES SRANICHRE L, ACSR 605 MCH(Peacock)
AHERY 5, ©O%HE Tablef — 4 KR L Ko

M?mfmﬁﬁoﬁﬁ%%¢°
) XBHER
P =\/§nf3 [ cos ¢

T
E REEE ()
cos ¢ :7J$.
I D FEEW (A)

d  BBROEE (cn)
¢ FFREE LA ()
he (EBEICIIBEBRERE

. 273+’I‘+¢9]‘ { 273+T]?

100 100
h . =0.0005867 : : {(¥/C, cd)
é
T cHBEER (T)
hw R A RERER
' /77
A a
hw =0.00572 (W/ T, o)
8 ,} 0, 1273
[273 + T4+ — J
2
\Y% : Bl (m/sec)
T T HERABECEBYAEAOREIER (Q /)

6 —16



W. o EME (WD)
o mEREOHNERON
LK D BB B E5T I 51 5 Poacocked 8 R I HUSOMNC Y B 26 4 5 4 BOMN
ERELTO S,
@ WEEHEE |
BRBUGE L0 BRCHNSTROFFRR . BRI OHN S HMABIETH 5
BB LD OMBBERRT 5L RKTROT T LHTE 5,

I =93 (A)
NI
s i T : S FFABR (A)
S : RN M (nm?)
(THIWmDDH)
t o R R (%)

CRRERBME 2B LA OPeacock DRI HAERER. 1 (kA) THD.
BRICHN S FRBEFWALRE L T 3,

O RRRERGME

BEORAEEBHNE KR CHT < EMTE B,

| 0. 4343V

Gmax =
De

7 + log,o
r

ZCT
Gonax : @3 R OATE WK (KV/on)
v v:%ng(w)
T T BBOXE ()
De :%E®MWESR ()
J:itJ:bE‘rﬁ‘ﬁ“é&:Peacock OGnax BB KV/en) THo, an+H, BN
CESENLBICHEE LB TRAY,
@ BE@HE
RROBERE B RAEMED & HWED LD RET 2 LENDD, BAGNE
ﬁmﬁ¢mﬁﬁ§mﬁbﬁéﬁ2ﬁmx\ﬁ$&@c$uaﬁwﬁn(¢$wﬁ§\
mm%)ﬂ%mmﬁﬁEQM%u?abt&ﬁ%@mko

617



CORBRATable 6 - 5IRLU A,
BROBHICL ARG LERT LD EABRCRY Y-SR 5,
Fro. BB 5y TIREART —va s FERDHI B,

6 18



Table § — 4

Characteriétics of Conductor

rllfeﬁs y | Hnits Contents

Codé ﬁameL | : : : Peacéck
fype. o | 3 _ | ACSR
Size HEM 605

composition;hiumx; L Nos/mm . 24/4. 034
- Steel “ 7/2.69
Bia&eferi _ i 24.21

Caléulated sectional area .

Alumi, i 2 306.7

Steel " 39,78

Total ” 345, 18
Unit weight | kg/ka 1, 161
“ﬁﬁted strength- kgf 9, 800
‘PC resistance at 20 € 1 Q/ka ¢ 09413
Coeff, of lineer exp, /T 20x10-°
Modulus of elasticity kgf/am? B, 000

6—18



Table 6 — 5

Dip and Tension at each assumption (605 HeW)

Conditions s = 200m s = 350m“ § = .500"1'
Assumption| Temp Wind |Tension| Dip - [Tension| Dip [Temsion: Bbip |
() | (kg/m?) (kg) (m) | {(kp) {(m) | (kg)i+| (m).
1 0 31 3550 3. 21 - — - -«
{38. 28)
2 o 8.6 - | o168 | 915 | 2646 | 2811
{BIXNG. B) {28, 24} (27. 0)
3 20 0 | 2039 | 285 | 1900 | 9.36 | 1841 | 28.37
(20.81) (L3, 39} (IB‘-?S] V
4 65 0 | 1369 | 424 | 1597 | 1113 | 1722 | 30.34
(13,87} (16, 3} trr.s57) o
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Tahle 6 — 6

Characteristics of overhead ground wire,

[tems Units Contents
Type AL
Nominal sectional area mm? 55
Compositioa Nos/mm /3.2 -
Diameter @ 9.6
Calculated sectional area no? 56. 29
Unit weight kg/ka 318.6
Rated strength kgf 4,560
Coeff. of liner exp, /¢ 13. 9% 10°°.
Nodulas of elasticity kgf/an3 12,900
Table § — 7
Dip and Tensien at each assumption (AC 55 mwm?)
conditions .s= 200m = 3501‘:1 s = EOGm
Assumption| Temp Wind (Tension Dip' Tension| Dip Tensﬁon .Dip
(t) | (ke/a®) (kg) | (m) (kg) | (m) t (kg) | (m)
i 0 90 1560 3. 07 - = - -
(32, 89)
2 0 54 - - 1147 8.13 | 1050 | 26.07
(90X0, §) (25.15) (23, 03}
3 20 0 | w2 | rea | 690 | .07 | 572 | 25.0
(21.32) (5. ia élz.g;: ”
4 45 0 788 2,02 622 7.84 553 25. 92
Cie, 22 (s, 04 A aae
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