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Figure 2.1 — The Namibian Economy — The share of the diffcrent sectors

Namibian VEconomy - GDP at 1990 Markel prices
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Figurc 2.2 - Namiblan Economic Growth

Namiblia GDI* Growth »s RSA GDP Growth
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PR PO 5% &0 5 B NDPT OWUHEHHT ) I 7 BUARGE LD B0 5%
XDk ERIE High road YA LS NB, 1988 EDIPHERELRED 7 IOV
KA IER 3.6%TH oo TNEHVIBRETIHOR—2L LT3, JOFd ANHNESD
2VIESATIMHE L DEWITH Do BRI TYHO 2% L 0SB f XOEHEE
1.5% & LCHE Li-HTH B,

2.3 BME
231 WA - &l

IRGRERIL. NDPI o AUMREHN 2 T 5 LeofiEhfithe o>Thb, 7387
B o k¢, MBGSHEATIR AT A A e U, SRR T8RS - bS8, BT
BEMOAIE. RRNOBDAE O IBL TSz, VMR ETIRL. PR
b aZ b2 TH b,

(1) #A
1996/97 4E)E. 1997/98 (LIS IR E TS A TAE Table 2.1 125vd . #I411E 9% &
D SIS 17% A~ DIBUEIORIN R > T b,
B AD 1.0 5 1.4%E LD 5,

Table 2.1 Government Revenue

(MN$)

95/96 | %of | 96/97 %of | 97/98* % of

total total total

Total revenue and grants 4069.7 4770.6 .| 5198.2 .
Tax revenuc 35482 872 4206.1 88.2 1 45423 874
Dirccl Taxes 1080.7 26.6 1320.6 217 1365.6 263
Perzonal taxes 625.0 i5.4 750.0 15.7] 7900 15.2
Company taxes 4270 165 5100 10,71 5100 9.8
Other laxes 28.7 6.7 60.6 13 65.6 |
Indirect taxes 246715 60.63 2835.5 60.5| 31767 61.1
Pomestic 1ax on goods and services | 1234.8 | 303 | 14485 3041 15207 293
"Tax on properly 40.0 1.0 470 1.0 50.0 1.0
Tax on int. trade and transcriptions 1156.7 284 1348.0 283 | 15640 36.1
Others , 360 09 420 0.9 420 038
Non-fax reveoue 469.5 1.5 485.6 102 | 5322 10.2
Entreprencurial and property ioconic | 220.2 54 2829 591 3087 59
Fines and forfeitures 6.0 0.1 1.5 0.2 10.0 © 02
Administrative fees and charges 2433 6.0 195.2 4.1 213.5 4.1
Return on capital 9.6 0.2 1.0 02 59.7 1.1
Grants ‘ ' ' 42.4 1.0 67.9 1.4 610 1.2

Source: Bank of Namibia Annual Report 1997
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(2) il

1995/96 & 199697 41: g{@%@»&.li%& Table 2.2 125590 2N é{miﬂ GDP I 40%“(%
Bo FEHAMARADEINTH 1T H b, 1996/97 HIETIX 85%B LI > T D, 1T
OGRS bRA LR 5T\ 5, 1996/97 4F Eza)irmi)atuw‘f‘uh‘ﬁ}‘f\@&]ib
WL 21SMNS THTE O 2 1 20 > T Bo FHANIIRFRYID 4% %158, FRIZ ALY
ORI ORANE <. 8K 3 RO 83% Ll 2T\ %, OB, U
RPEHS - DUR AR AD D UHNOBR_ LR R R LT B0 1996/97 418
PEA S HUS 746.9MNS T & D o BUHFUHIE S LI 1995!96 45 S 9% LT H H .NDPI
T ANIEL 6% Lih. EABAAXINCLS LR 8% ER>TWN S,

‘Lable 2.2 Government Expendilure

{MN$)
95/96 1% of total| 96,97 |% of total | 97/98%* % of (otal
‘Total expenditure and nel leading 43198 58511 5,754.0
Current expeaditure 3,659.8 843 15,0067 854 | 47554 82.6
Personnel expenditure 2,027.2 46.7 | 2,763.1 447 | 2,633.9 45.8
Goods and other services 984.6 227 | 1,223.3 244 11,1863 206
Subsidies and current transfers 5271.5 12.2 805.2 1.8 7254 126
Domestic interest payments 103.8 24 207.5 38| 43 6
Foreign interest payments 15.9 0.4 74 0.4 33 0.1
Other 0.8 0.0 0.2 0.0 22 0.0
Capilal expenditure 645.8 14.9 7469 i2.7 §46.8 14.7
Lending and equily padicipation 34.2 08 1035 1.8 151.8 2.6

Souree: Bank of Namibia Annuat Repart 1997

(3) 1997/98 fEIE 133

1997/98 FEKE AV T, BUDIEATISICH 2 L~ 7 ofifolillaoico
PEFIR IS L AIE X B U LTV Do BISRFMTRL T B 08, SRS, £
AV ESEONMEMBEIhTE b, BHRBECL S I EVHRORI N 1.2
LT s, _ ‘ ‘

1997/98 FEHERRER AIXNGIEEET 15% M. BN UNEH BUMERD DO LHS AT
%o BB CIIE L ~ O CoMBAE L LT w.f)o

FIA U & S DS S ML RTIFIE - LHRUKO 21%MA AT R, BN B
IO 199677 S D 162% 05 174% I8 5 b O LHEET N5, DL BN P
LT B P ADEEARAI NETRMEHGIC AT 230 TH H. THALLS
NTWB AR A N LB LRWAS, X h-Cun &t 1996/97 541 Fl GDP 1L
45%I B 37%ANID LT B,

(4) {85 ‘
1996 9124 C AW FTH5H. 3,200 MNS$ & 26.7% )1 i 4L 0)26 1%%&J ) 'DT..oi’IGDP
HETIE 1995 S0 21.0% 16 1996 1L 233% L 1 2T Bo (I L8 3 A AN D
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2.3.2

WA LTBD. 1995 40 194% D 5 1996 443 15.0%12 0T Do 1990 SFI
AT 94.9%l:iﬁb'6b\7”¢o NI OMIRED DI o k2 b &
MLTWSo

XGRSO I 487, 8MN$ (1996 415}, 496.6MN$ (1995 43) CififEH 4.5% o X
L L8%IE R > T D, 1996 (EROBHERE MMM DRI D H RN 43967
HI9E 25% 2 L BIML C Do

ARSI A GO 85% & i HRUNEITIZH . 34%K10D 2.8 MNSTHIEDRIN
#33%%E Ll >Th Do,

IOMNEED 6.6% %1 & B ML ICIITHE 951 MNSC 5.9%3L. 1995 15D 1.9% 3
% La FIFEkoTh . 1996 4F 4 ¢ ORI ARG O 70% & Jidd T
%, uhli%’z(c?)i\,mjhiﬂﬁ%-ﬁ)\bf bl N

w7

1996 LD F I ¥ 7 OIFFN G 98MNS, < hUARNE GDP @ 07%IHIM Y Do 1955 fEE
DOIe#E % Table 23 W LM, Jhid 1993 45 L 1994 110D 298MN$ & 266MNSIcRE< AT H
Zo LALIHASIZ 199349 JHIF I 7 FVABEAIhEERIILS D CDH D,

(1) %i’ﬁ:

+3 E?@Eﬂi%waat 4RO NP OB L. 1995 BRI R o X
T OAERIN Y DEHARIRAD 0% X UT, Wil s%OMIC e & -
FOVIZLBBOTH D, LHL 1996 ECITHINEM AR E B HRMNE R L
unleﬂat 1095 40D A0SMNSOFT B 1996 EIZIE 10 SMNSAJih Lz 73U 7D

FaShEn L 1996 SEITIT RSN UMDk 2 adsk L 2 o Z OITILRINEIN® 1476
ML 5,.800MNSIZIE L7ze Zhid. BRI 2% 3D L7 AIiaiiid [S% I L 7= 45
Pir kB DCHD. 1996 EORMMBIIMRTIE, FLAXONT Y —ClriE
BT, BEL. DERAOBIITARICIEF L. 4 AL @il
I AUE, Pk, WAV EY FREOEDOMINTH D, 199 W7 70
i AR OHNIETbh o (Table 2.4 B, &4 YT REGIEHES 3
E?i!?i@j EHERMOEO--DC¢H 5.
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Table 2.3

Balance of Payments Main Aggregates

(MN$)
CALENDAR YHARS ‘
1991 1992 1993 1994 1995 | 1996(b)
Balance on current account 32 247 424 472 113 359
Balance on merchandise trade 284 210 246 230 -405 -107
Merchandise exporls fob 3,376 3,825 4,221 4,794 5,076 5,801
Merchandise imports fob 092 3,615 3,975 4,564 -5,48% | -5,908
Nel services 938 978 -823 T4 -922 | -1,084
Nel income 268 47 216 237 432 419
Net current transfers 758 966 185 779 1008 1131
Balance on capital and financial aceount, 468 -169 -4( -282 -88 -238
excluding reserves ()
Net capital transfers 80 91 88 154 146 85
Brect jnvestment, net 315 342 152 369 429 584
Portfolio investment, nel -70 45 255 157 393 108
Other tong term igvestment, nel -712 -801 T (1244 -1267 -955
Pension funds -404 -578 -659 -645 -904 -748
[ife assurance -433 270 -105 488 -479 -439
Qther 125 47 -10 91 Hé 232
Other short term investiment, net -81 154 239 262 211 -60
Balancing item 62 97 -86 76 62 23
(nel errors & omissions) (d)
Overall balance {¢) -34 -19 298 266 87 98
Change in rescrves {f} 34 19 -298 -266 -87 -98
Current account balance 5.2 2.9 4.7 43 09 26
Overall balance -0.5 0.2 3.3 2.4 0.7 Q0.7
Source:  Bank of Namibia Aenual Report 1997
Tablc 2.4  Merchandise Exports fob by commodity Group
(MN$)
1991 1992 1993 1994 1995 1996(a)
Food And Live Animals 964 1131 1139 1672 1753 2096
Live animals 214 269 279 420 483 548
Meat and meal preparations 2n 293 294 380 367 352
Iish, lobstet, and crabs 450 539 536 842 873 1166
Other food products 28 30 30 30 30 30
Hides, Skins and Wool 42 43 53 74 78 - 83
Mineral 'roducts 2014 2107 2314 2392 2655 3357
Diamonds 1222 1350 1515 1486 1765 2287
Other 792 757 859 906 89 1070
Manufactured Products 352 538 658 655 589 265
Canned tish, fish meal and (ish oit 219 K 488 509 472 144
Other 133 227 167 146 117 121
Elcelricily 4 6 0 1 4 0
Total 3376 3825 4221 4794 5076 5801

0: indicate vil or less than N$500000
(a) provisional

Source:

Bank of Namibia Annual Report 1997
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(2) PABXUGRRIE
PEAD & G 1995 FED 8BMNSDATT I S, 1996 {EIZIX 238MNSDAM I
RASRLT. CHUE GDP O LI%ICHIN T AH1TH 5. VIAB LG 7 1
33 20%. 1992 RS I E P ONBRNE ORI L i > T Do 1996 (EDTE HIAR
INGIDOFEADOZII Y, HIERADE S X OB G MRt E ORHGNHC X 5 H O
¢ B, BUBFIFEERUED, RS E L USRI Y Y R A~ OHS I 1995
AED 1,400MN$H 5 1996 SEHL 1,200MNS £ TP L 1o

(3) sLHRY
F 3 P oA 1993 R0, B Y —OMIONIAEITIE (1,300MN$) ~
Dz Y AR EHH oo LA LIHER10%O T 3 ¥ 7 ~ORERFID Hiimd.,
7 7Y A OMIBRFIROEEDH D, 1996 4 12 §] 31 [1E T D & DRI
68IMNSIZIE L T=,

233 AY7L-YarvBlUsEBL -+

{1) A v72L—¥ax
1990 4/ 6 1995 AEDHONFLH PRTB(CP) DAY LY RIL 8%H 5 18%DIEINT
LT FIEHIHO YR 22 L 1997 4508 1 PPENI0 981970 535 3
PY1 ] 8.64% ~ WP LT3 (Table 2.5 B, VHIRBAXH Y 7 Y AFEHTOEREX
F<{ 2%,

(2) ~s#k
FI T ENVRBIT 7 U AT RIS L T8 1996 4F 2 JIBIRR, fudihiais
LA T Ukeo 7 3 ¥ 7 FIVIECR BVZAT L C 1995 S5O 4 PRI I3 N$3.65
TH -7 H 1996 1F 6 JHIIE N$43s FCHET L. X612 1997 46858 3 VU 1-IUHS N$4.64
FCAMN oo BUETDR KT DL — & Table 25107379

Table 2.5 Annual Inflation Ratc/ Exchange Rate against US$

1997

4
Year | 1990 | 1991 | 1992 | 1993 | 19% 1995 | 1996 st 70d 3rd

CPi{%)| 120 1.9 17.7 3.6 10.8 10.0 | 801 9.81 9.88 | 8.6d

NS/USS[ 2533 | 2768 | 3.014 | 3375 | 3.560 | 3.646 | 4346 | 4.509 | 4.468 | 4.643

Source: Bank of Namibia, Quarterly Bulletin, December 1997
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TANY— 2O BITE U HEE, ik, HELLoRHSBERETCXHL W)
WNHIRHIE Y AT ADEYICEREY 5,
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HMRsE b5,
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TWBZLERTHDTH B,

243 BEOEA

BEHEE RaTOEASTE SMAS Y (AT SUIPA TSN 3 B & 29 1% S (' HoYat - lot 2 (1B 0 b
BRR LT3, LANT -G 2 7 —0kEHOBCRIE - 2153 hTWhBH, 18-
b 20 R UL BB L OO Houschold D Z N F - » 2~ DWW T TH D, /-t
BIEMES. PYTAMY—AOAANEHA, FoV A V=0 - HA BIEERE, 14
RN -2BE TR 28— T 2R ORINE R LT 5, HilM L
D&t ARGIFERL, X LA DAY -R A R AV P -l e
WX N2 DC— PAIRENRS, BERER AN Y - -2y -l > CIHA
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3 FIUPRELHUESOBRE
LMAFISETEAR

FICPRBT 2 VHEET IOV E AL FPOAOREICEHILCE Y . Mg aite
o BRRER LTS, ZOERBRNHEMTOEED CHSL,

e [HIRDINWORMSHTH S Wi AR EITRM & G2 TR 2 -k
(R BRI OB 2 & — 2 EF U 2 T HRG A

o PIHIIRARRHMFEOY Z ¥ 1AL TW A M, VRO D E N D
KA DHROFNEHE O Z I L Ty

o BERAHORMICOWTE. SR N--TEANT A VLRI d B AL
Ol DMIC K E RN H D

1996 {EED 1 A M7= D GDP + N$8,500 (US$1,800)CIHEN 79 & oo LA LL W
i 2 AMBIFEIGEE (Human Development Tndex=HID)DRUE 313 TiE | A%z DD GDP X
b bk D MRS AN 116 2 4 D [HEEMRCIE GDP DSVt & HHOBIZAIF DY
shd.

Xz oW, FIAMA YT opp (HIRBEPE) 12 3~4%DTk ¢ Lir s, kil
DINT OIS CHEGHEMATID 35~40%dL & DFHF TN TV D,

—#i. Commercial farm (I3 AARI#IC L BHH) 1 GDP 124 LT %OTIRE L, B
TN HDR 10%% BT BIHF V. QRSN R BT T Do KE
IiEF I U PR, R KA CABH UV E o T GDP ~OTIHREIL 1990 4D 45 %
5 1994 (ED 8.6%ITHIAL =,

F 1 ISR EPHT HE h T Be BRI SD 7 TR KA DD % B
%nf%(mpamﬁM$ﬁ:mﬂmkxﬁkmwoL#b%%ﬂ%ﬁﬁM@@ka@ﬂm
R OB . B T B X OUKFER L 2B € SR GDP LT 35%DTIEAL M
i,

F 3 U P ORFHEOBRY - G, BUHHUS GDP @ 40%5 i D W 5T H Do
BORSNA ERN I & LT Xfrl,b\[fszizfﬂ;méim:?ﬁo'CiE{F{‘-f%ﬂ’:—'(it'iL-‘ﬂlﬁﬁ(b?'%ﬂzﬁ'}‘é
M BIEDTCH Do BTOANEL Y Y —D NHETHHED S SBIRER LBV EV &
FHE DB 0. SAIEIEESHIANAE o TS, F I U7 ORI O3
7 A— VAR TH B 1990 HELKO VIIRIGRIL 4% TCH So
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L2 FIETFOHE

(1) Al
(LRI 245 Jis T QIO ALUZF 140 7iCH Do 1991 DAL + IHFRE
FHZ kB2, #0010 TEADRIEL RRT IV, S B XUl EORMBRRIC(EAT
Who LEM-T. FIVPOALNEM 150 kb, 2 XA LA
{EATWA (Figure3.1), Windhock HHi{E S % Khomas ki Central/sourthern region C
IR KO AL R LTE D, 3.5 JOWANS 16 JiO NI E4T 5. PEFHEBILIBS
T 6.1 A, #iliC48 A>T\ D (Figure 3.2).

Figure 3.1 The household population by northern and

central/southern regions and rural/urban areas
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Source: CSO

Figurc 3.2 The average houschold size by northern and central/southern

regions and rural/urban areas
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Source: €SO
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J- I E PO ALK ESHIIHBAE. Wb 15 Fh b 64 FOERICH 5. JIGE
DR EHBIEDPE e I ETOALID 5%H 65 YELICdH S,

(3) BWEHN

FIUPCRPINDEEI{RINTED., F I 7 A0% TBROHFAENT,
it b G i I Oshiwambo CH D, F I ETOANDHES N> T D,
Alrikaans,Damara/Nama,Rukavango 33 L U Ofjihcrero DH A Z NI I U 7HRO
I~ 120 > T B, San I3 3 CFHIRD 198l > T B, AN TH D REE
F I EPHRO | 20ANM>TWABERTERTH D, T I U7 DNt 735D
5L, Afrikaans 1X3 5 7= BN BISA MO FESHEE b F RN o KK
DI a=—-LavdlEEiitikok.

(4) B#H
6 FELEDAINES 1125 HATH B ZOERKEOH 16%. WIHH) 175 J7 AR
WD, W Z OERE O 75%. WIB ) 13.5 7P A 20 iR E h L ECH S,
65 FELLDARIGCIE SSUMFUPIED L, 20 KR LD ANID 5 B 5% MIPEH
R TWin, BHIEH TR ZoHATII G 6sH% RS,

D DM D Region TR, 20 oF LLLOAERTCIGETE & 243 Thie iy
285 Be B2 Ohangwena region 1K) 75% CdH b, T I E P CRBEITL <D
MFEBD T LR B, REHLAVTHE, 20 KB EOER RS 22005l
DR A%TH B,

32 FIETOHEBN
321 ¥@hH

FIEPRAID 7%, WHEI 80 /i AD 15 FULOERRK TH L. DI HD 55%.
5% 43.5 1) ARPSFIREMERTH O F IV 7O NETR S 10D 5 14 F DU
Fili I C70Al0 13% %4, 205350 T BREHGEINBCH LM, ZOKR
SEHGHOY I bh L WRIEWIHER TH D,

ST INE X D LAED F A o L ALBIORET I Bl B & D v, T

Khomas region D b5 <. 7 3 €7 13 region D1 Ohangwena A b fROELTI R &R L
Tnde -
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322 B

FHFIRBICRIBL T2 AT 81%. WiH 35 JiAMEINIZRTWS, HYHREHIE
MALIOR 314 % i DBEGORENIIBHIT 14 TR >TWa, BB HOR 34 B
HEREHEThn, MHIKNEERDHIVHEEATH S,

3.23 K3

PG IGEIRE R A LI 19%, MIBE 85 77 ARARHTH D, EFHVDT bl
BIRECH HMIMEEL T HREIH 5o KIEOIZREIIEL DL BT,
MRS IR ORIV RO kR (16%0) IXEdiio€h (25%) K DKW,
ZOWNORING. BTN DE LB ERETREI RV HE DR,

324 ARERH

) ADAND D 2EITHNTUIV AN KO EQ{LHT 2 REOH 2 BIGIXFRER
JéHlunderemployed) & 75 50 F I €7 CREMENE ORI EFETRZREMBECH B, 5N
M ORI B D A DRI & b . KoL eENoidRBtozhibdd
L#ESY,

313 FIEFOHE
331 tHERIHERIED

i oRiiBoMkERTREE LT 2RI T 280 vws b, 1
B S REIHE L AOSERRHIHIHI N T A0, CORMELET LY 1 ADINA V-0
AEETEI TR, 2~3 A0S — 24 ARIBIZE A DH 5 (1 KM
T HRING LA I Zhel Lot 2 2 i—12 L 3 40 BRI 2). BUENTE Tk
+ I PO MRIIEFHAED R e o BRI, RIEND 55% T 1 AW
ZhL oA L N — ORI BRI RN T A8 Ha b WS, 2o 2% T
FRFNENE 2 AiE 2 L LosEe RIS T 280 A S h, BRIl
HiBE b BRSO S, ML D HrbdyEiBBRIc O BHA DRSS H
wHHhs,

332 FERRAR

FIUTOIRCE ¢, BANAILRS BOLNANTH 5. RO 44%H156
EEREDMABE LTS, I 2 O FERNABIIVIGEETCH 5. ROk D 2% D
BT NBAEG. 6%MU DR RE, 2 LT A%MUGASE EBRNARE LT3,
Figure 3.3 LLALER L 111 + RIFRO BLAIN AD K E 58 -
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Figure 3.3 Households with wages in cash as the main source of income hy

northern and ceniral/southeran regions and ruraliurban arcas
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CIBEN LERARTH S

34 SEHERBOIE
34.1 HK

%iE?@&@H@hUhtﬂ%ﬁ%@ﬁ%ﬁomf@%ﬁ%1%9¢KUNMMMn#
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&ﬁ%cﬁi%hk#ﬂkﬁiw@gﬁ%m&ﬁ%uﬁieht%ﬁxf&%oAum%
¢S IR LD, 3 0ORMICIET 5F I 7O ANMRES R TN S,

MO Tiklc Kb, (R4 (GDP) % 3 DOWKMIZABIL L. JORE. 1988 D
Ai1¥ GDP @4 % Table 3.1 1P R RNE | iR T AT
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Tabic 3.t Population and GDP disaggmg.alcd by three populalion groups

Whilcs | Non-whites Non-whitcs supported | All
supported by modern | by traditional groups
- economy economy
Percentage of population (%) 5.1 408 o 54.9 100
Disiribution of GDP (%) 712 25.4 34 100
Per Capita GDP (N§) 32,919 1,500 145 2,360

Sour¢e:  UN Mission, 1989

UN Mission i Table 3.1 L DWTH FO L B I L T,

GDP O 1| ANt DO ETAEN TS 3, 1 I CPIHROMM GO 2 L
TWa, FIUPOLHRMBELINTI t Al bo GDP kWO RGO RSN
I BN BB, O THMGEN BT S ETEBWTENEEH D, I3
E 7RO CH D, FIETIR 2 20N> RN GEALTWD . — U, L
71 AR LRSI BT IS itk & {5 R B U O BN AN 2 )v— 7 D5 AL
U, fifiicid, {8k TEIC A DWW EBEERHATHAERN R AL NV —T S 5. (&
2T, ThHD 220V N7 ERAGLEEDRERNZ | ANilbo GDP REDEREL
iz, RO 2290NW—T7DWN, EHELHDTN-TIZHNTWADIL X > TAERE
ABBHAIEEBHNAT IR D,

342 BARIER

MBS XK B D LIRBI TV SY Hal#ENIC B\ AT O i MR
XD G EFICRIRE NS, OB EIEHICHEM T 558, oy & - #PB LW
Z OO (2L 2R O <2 MERIINENR T TH 5, Ith
OWIOBKII NG LN E MO EEN LML ZRBR B I - U X A3 e KT
Uohzd, COXITLCERIE SN ORALTITIMIAN R RHiEE L 8 5,

343 {HIBREY

O 10% (AL1D 53%) Mg W EIRKEERIIL, 2OV~ LD ALOBAR
I I PRGN O 4% %5 DB, 5ED 20% Dl (AN® 94.7%) B8 56% % .id
Cnb, MR N—70 | N DR TR N§18,700 THH, Kb DI N—70
Z NI NS1300 TH B

MY ENVEGATC D B SEOIEOTIRIL, bRWESARICS S S0%D LD
B2 {iTH D, O SHOUHT - FIERAID 25%% 5D BRI D, 41K
M DAL NSS00 8D, SORDIME N — T ALIDE 0% & i BHH. A
Y7z DWITHHHL ) NS490 CH B,
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344 HEFIRA

MO LRI O30 IR 5T L Do O EVITY £ 2RO
10%. ALHEH T S3%DORIMRIEHTIO S0%E LD TS TR 902D IHHEIA
LERT 947% LR 3 ChDSORIZAIIHO 8% EAT HITHER . TAY
J= b O RTHOFTIHI I W 7V — 77T N$29,500 CH D, T I—T7TC
1359 N$1,500 T Do

AU SBO IR W T DI L. SOUD I ON 3 5CH Do D S%HO/
YN—TRAACHE 25% %D BITBEBVN, H) LSOMNSOARITTHEL T 5. L
HHD 50% % D DY N—THRANIESR TR 60% % i, AERITTHAR S20MNSTCH S

35 BIRORE

PORBHO R UNEARIL, L LIEF S s 2N, b AR RR
ROKEY UTHIRICEZ O3, 22 CRTROBEINE LS AL OfEFREDHIE DU
“(',’J}HI: l./j':.o

— Region 13 L TIb 75 8T

— [ D RS REN]

3.5.1 Region B8 & b AH/#BHRHRE

i #8 Windhoek ®DififF ¥ % Khomas region k. 7 3 ﬁ?i:%b\fﬁﬁi)\iiﬁﬂ}h{ﬁiiﬁj@ L=y
BALTWBIETS B, W0 513 2 MANTHIA NS10,000 CH D RIS
Fi B XTI OFH L ~ VIR E N X B (Figure 34)o

Figure 3.4 'The average per capita income(N$)by northern and

centray/southern regions and rural/urban arcas
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S L AV DR BRI, SN TS L OPAM 285 L Wl T 5,

FURIB IO 34 MR EEIC, 2 LTH 1IS%AEIRM R ERICEATY
Bo ZROY A FA-Fidk, 280 L BB RO P /= MCAME NS, Bilifi Tk olbd
AT, B 80RO MR AEAMREINI(ER, DD 1ISUMEMORERIEATW S,
{34078 R IR DEIHL IR & CBUIBILC 10% 1 <5 5.

Caprivi, Kuncne(49%), Ohangwena, Okavano, Omusati, Oshana 33 X T Oshikoto 72 & AbLTBD %
Region TRAZ MMM FRI(EA TV S, & D93 Caprivi, Ohangwena, Okavango B
Lk Omusati CIXZDHOH 85%H 2WMEZ L HIZk 5T D, Centralfsouthern regions
Cid. Omahcke region ZERWCAS BRI LA T W5, Karas, Omahcke 3 LU
Otjozondjupa region TiX 20924 LD DRI REIZ(EA TV B,

A DER DY A 7 LK ORBOIRRTHEA 2 BRI DS T, FIZEER
R HBIEATWA B LKENMRNC L b H D,

F I 7 OO 3 PO H R, HUEIGo g sulo B
Mz, RGO 0% A b A4 LT 8 VEMIN S 5 (Figure 3.5). #)45%BDA5H
(R 5 0T S SYBLNOBTBHI K8 5 WD e,

REOFUIIMH LIl AREREVIH B, i CREBOAMBHICATIE A DI
$h5, WIAE P VHE UTESA YRS ENE. BHTI 80% CHA2DIZH LRIl
K- Q AN EZ IAW

Figure 3.5 Percent of houscholds using bush or bucket as toilet by

norihern and central/southern regions and rural/urban arcas
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F3 E?lil@!ﬁl:d: S>THRRBOTIZAE B NMND D Pk Windhoek 79 5 Khomas
region Tt fhIBIRIZ B U THIY RLVERA D, i Region T 7 oD
Region DHEEABIHNII R CHRBOL WV TH S,

352 HBTOBE

I LD BFIO L~V LD K L oIS R A S 5, IR A T A
FHEST TN B, ANRENTEZ RN IENON 25OMATITEAL TS,
SERHR ML L b BIIGEOER LTS, L eSS R A2 T D HHHE, {fedis
TR BT B2 TN W IO S 1S SO L k> TS (Figure 3.6}

FEIHTLOBRA L AN EHBOY 4 7 L ORISR 2 RINBIEYH 5. O R
FL~AADEF ST ZERMREEISEA . B L OV DRI ki &
TR R F AL AT B,

Figure 3.6 ‘The average per capita income(N$) by educational alltainment

of the head of houschold
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AU, AT IERTIK 205612 E 2

3.6 Rural 3 & U Peri-urban Houschold @ T ;)L ¥ — 4K

Rual B X 1% Periurban T OXEKEN £ 3V ¥ — i1 OFI T B TStudy on Encigy
Consumption Patterns of Rural and Peri-urban Houscholds in Namibia, 3unc 19975 % L2,
BLUKBIAE, B, Y v ¥ —REII DN T OMFEER R L PSR~ B, WO
FTHL UNDP & GTZ OB kD MME UL DTS Do
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B ACHE 2 & ONIT Omutati, Oshana, Oshikoto, Okavango, Omaheke, Erongo (2 sites),
Karas ¢ Village AR E L TWA, Table 3.2~3.4 IFBARROBKNIT, Table 3.5 &
# 2 ORI RERFLLIELOTH D,

PO CIRELED BN AR XKD 3 72 A5 5,

V5 A JHBL (NS
Low income 50 ~ 750
Middte income 751 ~ 1,500
High income 1,501 ~

360 TARALF—BOWBE BE

(1) e
Mg ERENIX 45, H AL B4, Cow dung, Kerosene AR Zh w3, ThHORR
HoOME &L~V OBR % Table 3.2 12757

Tablec 3.2 Cooking luels by Income groups (% Houscholds)

Fuel  Low Income Middic Income High Income
Wood 93.8 85.7 90.9
Gas 27.1 15.7 50.0
Elcciricity 4.2 7.1 22.7
Cow dung iZ.? 0.0 9.1
Kerosene 10.4 14.3 9.1

7} Houschold IX & B OBRH ZHI L TWADTHAID 10052 HX 5.
Source: MME

BB ITERRHIIE HEO R AYEBINIZE O ML RV EDMWFRIIZEA Y, #
DV IFIYEIE 1-houschold 2472 D 38 kg/Fl. 1 AN D TR 0587kl E T 5T B
HA L RKOTIREETFIZ R 5 LIS 5. Houschold DEMDMEIT LN HHL
%35 Houschold D¥I{HE Table 3.3 Wiid . HIZABIEIDRVWIETHESW 20
T, 81%® Houschold IX XAz,

310



Table 3.3 Proportion of houscholds by expendilurc on fuel wood

% houscholds

Expenditure (N$)
0 81
1-50 11
51-100 7
101+
Source: MME

F ORI L OB L LD R L. K 5.6 km (1112 0.25~30 k)DL
FCBH LRI NERZS b, ERACIKE66.6%) Dt Donkey cart (22%)& Vehicle
QABp NS,

HOFEL

it

=

% (Figure 3.7)o

Average distance {(km)

Source:

16
14
12
10

O N =2 3D

E

3 AESMEPED UYL, 2o 10 FITE 2 il o T

Figure 3.7 Average distances travelled for firewood:

today and a dccade ago

Omusati

MME

(2) MU
I ORREIE D -V 7. Karosene, M5, HAOMTHRLTWS, HIILTW
BEK O LT L <V OMER Table 34 1553, 0-— 2 XM T,
Kerosene & AU - P TORINZ V. BIBIHOTHINGI HURS NS215. €
o)ilil'é: N$1.9~ 936 TH D, BRI 1 117 D SRR 3.3 BERIT Z 1k 0.4 ~ 7 B

<Hb

o

Erongo
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Oshana

Region
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COmaheke
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Table 3.4 Lighting luel

by income group (% houscholds)

Fucl Low income Middle income High incomc
Candles 70.8 50 50
Kerosene .50 7.4 727
Gas 2.1 7.1 4.5
Elcctricity 6.3 28.6 364

i) Houschold IZHBOBE EHIIT L TCWADC. 3D 100%5 89,

Source: MME

(3) MEBIUZOf

FESIE S VA TVIIEIFRLES W . 2 ¥ A ORISR X - A R,
TV RBAELEIHETRI NV ehE, 24 TV OREREBROSGELTO

EBHTH 5,

i
sk

iy

&
5 UK (69.3%)

TV (8%)

T it (98%)

ni it (2%)
M (87.5%)
(it (12.5%)

ChHOMIZEENDT® 5 WIERKENT ORI L HE 80 MUES N THh, 20

HiOBNZIE F I I h . FERi
BB & U AT N$9.ss & bR

B LB BRI 35 2 LT &0,
HNTW 5,

PAOBIUBHEMOEERL 2023V X—REBUTOLEDTH 5,

Tt
PA U @8%) T

YRR (5%)

Hot wood coat (70%)
Charcoal (7.1%)
5 (50%)

— Kerosene (50%)

GE) BEFEED so% MEPIHEFA LT 2.

(4} Sunstove Solar Cooker

KBA R E J N U 7 Sunstove solar coo

kerite SN LELCRIIRUILOREL 2 B3

DEH D, SO Solar cooker NI DWTCORINIHIAIC L D L, BUEDFERENFIN % H
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ACW4,  Solar cooker mili!;jfmih‘su N$120 Cdh A, JFUJH%H{&%BEOJ 83%id N$s0
~ 120 B IS EENS B 17%IEINEND DD TCIRAILFH RN TCH Do

Solar cooker DM R BT HUEINE LT, (8N EZ2RH$ 50580 F ¢ Solar
cooker ZFHIT B LAV, BARINEIZ L TW AWM HNCH S,

Table 3.5 1L 7 Region 1281} % 8 Village THO T 2N ¥t ORMEELE DD T

Hb, MFIZE T Rural area K BITBHEEOL AN X =IO EEERNL LHTE
5o
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Table 3.5 Energy Consumption in Rural and Peri-urban Houscholds

—_—

TTe——

Characteristics I

Region

‘—_‘———v—“‘—\—

(1) Tsandi-Omusati

n 12

{2) Ekamba-Oshana

{3) Omuthiya-Oshikoto

(4} Masharc-Okavango

1. No. of hsld. members & Rooms

Firing hrs. after cooking

70% hslds. put out the fire

44.4% hslds. pul out the fire
Remaining: 2 lus.

S0% hslds. put out the fire

Notey  hslds:

MME

houseliolds

Source:

Av.: (Range: ~) 8.7 (6 ~ 12) HY 6~ 12) 10 “4~249 16 (9 ~ 28)
Room: 11 12
2. Houschold Income (N$/month)
Income Av. (rangc) 1,038 (150 ~ 3,000) 1,183 (150 ~ 4,800) 745 (185 ~ 1,700) 2,450 (1,069 ~ 4,550)
Remiltances 134 (30% hsids.) (42 ~ 200) 37(33%hslds) (10 ~ 50) 200 (40% hsld.) 109 {58.3% hsids.) (50 ~ 500)
3. Coaking fuel (N$/month)
Av. (rangc) (Propo. of hsld.) (Expenditure)
Wood 100% 0 100% 0 (40% hsid.) 100% 0 100% 72.2 (22.4 ~ 160)
Kcroscne 30% 32.1(10.8 ~ 45.5) 11% 20% 7 (6~ 58) 16.7%
Gas 40% 110 (45 ~ 199) 22% 57.5 (45 ~70) 20% 45 (20 ~70) 58.3% 10 (4.4 ~ 18)
Electricity 0 0 0 0
Charcoal 0 0 0 0
Cow dung 0 77 0 ¢ 0
Total expenditure 71 (10 ~ 199) 40.8 (2.5 ~ 70) 10.4 (0 ~ 70) 80 (28.4 ~ 166.25))
4. Collection of fucl
Travel Av. (Range) 14.5 km (8 ~ 19km) 4.3 km — (3 ~7%km) 2.9 km (0.25 ~ 8 kmy} 1.2 km (6.4 ~ 3 kmy)
Times/menth 9 n.a. 8 times than decade ago | 4 (1 ~38) buy at the market sites
Responsibility Women & Children Woman & Children Women & Children -
Transport (share %} Vehicle (40), Foot & donkey (40) Walk Walk Walk, donkey cari
Tiee (live or dead) Fell trees Fell 1 trec/trip Fell 1 treeftrip (30% hsld.) Not chop down any tree
5. Lighting (N$/month) | (Propo. of hslds.) (Expediture)
Av. (range) '
Kerosene 100% 23 (10 ~ 52) 55.5% 0% S0%
Candle 60% i8( - ) 77.8% 70% } 17.8 (3.6 ~ 44.1) 50%
Gas 0 0 10% 8.3%
Eleciricily 0 0 10% - 33.3%
Torch - (inc. in total) 11% 10( - ) 30% 15( - ) - 54
Rooms to light up 4 2(1~6) 2{(1~35) 3
Mecan duration hours 3 3I(L~6) 2.4 (1 ~ 4), Business:  20% 3
Total expediter 47.4 (14.4 ~ 97) 41.9 (2.8 ~ 102.6) 37084 ~75.1) 25.2(12.1 ~ 42.6)
6. Entertainment {N$/month) | (Prop. of hsid.) (Expenditure)
Av. (range)
TV 0 0 0 0
Radio with dry-ceil bait. 100% 55.6% 36 (32 ~ 40) 50% 32 (15.6 ~ 48) 583
Fringe with keroscne 25% 222% 30%
fron with wood fired 0 0

41.7 hislds. put off the {ire soon
Remaining: 1.5 hrs.
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Table 3.5 Energy Consumption in Rural and Peri-urban Households

Firing hrs. after cooking

42% hslds. put off the fire soon.
Remaining: 1.5 hrs.

(2r2)
‘-___“—i__ i . ] -
Characteristics : Region (5) Epukiro-Omaheke - (6) Hentics bay-Erongo (7) Okombahe-Erongo - 8) Kulcnhoas~§aras
1. No. of hsld. members & Rooms
Av.: (Range: ~ ) 16 G~24) 5 2~9 6 14 (NHIES: 4.7)
Room: - - 4 3
2. Household Income (N$/month)
Income Av. (range) 2,450 (1,069 ~ 4,550) 395 {200 ~ 900) 1,256 (160 ~ 4,450) 1,015 (150 ~ 5,000)
Remittances 109 {58% hslds.) {50 ~ 500) 50 (5.9% hslds.) 78 (15% hsld.) (60 ~ 100) 115 (50% hslds.) (20 ~ 350)
3.  Cooking fucl (N$/month)
Av. (range) (Propo. of hsld.) (Expenditure)
Wood 100% 722 (224 ~ 160) 70.6% 44.5 (10 ~ 96) 0% 26.9 (2 ~ 60) 100%
Kerosene 16.7% 7.5 (5~ 10) 0% 0% 45%
Gas 58.3% 10.0 (4.4 ~ 18) 75% 57.5 (45 ~ 70) 20% 8.3%
Electricity 0 11.8% 30 0
Charcoal 0 0 0 0
Cow dung Used in winicr 0 0 0 :
Total expenditure Total 80 (28.4 ~ 166.25) Total 41.7 (12 ~ 103.6) Total 43.6 (30 ~ 65) Total 18 (Max. 48)
4. Coltection of fucl
Travel Av. (Rangc) 12km (04 ~3km) 38kn (0.5~ 6km) 8km (I~ 30km) 65km (2~ 10km)
Tiraes/month 92% hslds. buy at market sitcs 5 times further than 10 years ago 5 times further than 10 years ago
Responsibility - Woman & children Women & children
Teansport (sharc %) Foot (66.7), donkey (8.3) Foot Foot {30}, donkey (45) Foot (33.3), donkey (66.7)
Tree (live or dead) Not chop down any tree - Chop 3 trees/2 ttips -
5. Lighting (N$/month) | {Propo. of hstd.} (Expenditure) )
Av, (range)
Kerosene 0% 23 (10~ 52) 23.3% 60% 69.2%
Candie 50% 18(C - ) 82.3% 30% 70%
Gas 8.3% 5.9% - 0
Elcctricily 333% 17.6% 83(-) 40% 0
Torch - (inc. in totat) - 45% 9.10( - ) 58% 4.6 (3.15 ~ 6.60)
Rooms to light up 3 3 3 2
Mcan duration hours 3 4 4 4
Total expediter 25.2 (12.1 ~ 42.6) - (9.6 ~ 62.4) 24 (24~684) 27.2(1.9~794)
6. Enlertainment (N$/month) | (Prop. of hsld.} (Expenditure)
Av. (range)
TV 0 12% 30 0
Radio with dry-celi bait. 58.3% 54 0% 85% 80% 133(-)
Fringe with kerosene - 17.6% 40% (elect.) 8.3%
Iron with wood fired s 50% (Wood fired 25%, elect. 25%) 83.3%

Note}  hslds:

MME

houscholds

Source:
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4.1 #h 25 hOBRR

WIHS L%

7 I U7 T Ministry of Mines and Encrgy (MMEYY 3L ¥ 12 & DI 2R D
el & ik - BORO AL TN B, R A% NamPower 13- 3 U P IHA KD
F@ - RUPBIURBO--BREHLIHEEA > TV S,

AEiD S R 7 LAXBMETH B 5 WA KNI RO L B Y g o> T S (Figure
4.1)e M5 Urban arcas(AFRMINIEIEE L U—HAIC B 2 AL TG Local
authority IR A L FHDTT A T 5 HHAEEntitiesyH KM L. NamPower (X ZHUZHIL D
3 %, Rural arca (AEEATBILLA O M )~ O BIHIIE Ministry of Regional, Local
Government and Housing (MRLGH)D® NamPower 2 5321 L. MME @O U LRI
BMEHLTUIT > TV, AL 7 Region ORI O - 4% ICRO Northern Eleeteicity 2
T2Tn%.

$h0l1 % ¥ ORI IFEEE, Rural arcas 423 5 Commercial farms(1 A ARI4H 7 b - S5
F B IZ I NamPower DAL EETL T W 5,

— Local authorities —~——Municipalitics, towns and villages
{46 cntities )
Mincs
NamPower ———— t—— MRLGH ————— Towns, villages & seliements out of 46 enfitics

Norihern Elcetricity— Northeen 7 regions

Cominercial farms

Manufacturing outside of local authoritics

Governmental facilities outside of local authoritics

Figure 4.1 Electricily Supply System
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3 2.5 APLRIREHBIE DWW T, NamPower X ZDRRNTZAZ— T O CRD L S
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=7 M3 Feasibility study D7 — ¥ TCH 5o RERHBEHBIZ OO HARIZNT,

41.1 FEMH

NamPower 77V v FIZHE € X A 2EURIIKEME ssaMWTHh b, iliciddko s
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® Ruacana KJ)R AN (1978 SEFEHDHER)
240MW. Cunene River @ Ruacana Falls §24vi i
® VanEckABKNRER (1972 55FAHER)
120MW.  Windhoek 2463
® Paratus 5 4 —E)NVREF (1975 IFREAIE)
24MW.  Walvis Bay I2{i7#
®  South Alrrica B A% (1982 4EETEIE)
200MW, 220kV. 2 [0E. J I Y7 Kokerboom & i ¥ Fskom 400kV %
$icdH D Aggencis AT GUBNPEILES 31SMVA, 2 O FH L Ok kR
® Katima Mulilo 7 4 —¥)VREN (1980 /FFEHIHN)
IMW, H R Katima Mulile |2 3%
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AT I Be=F s 3= K 1997 (67 O 326.6MW CH D, T OROD Eskom bSO
ARHOE-21% 259.6MW, VA5 L - =0 - 0— RO 19%TH Do ZOHEDEK
112 B4F 5 NamPower WD AT NAIED 70MW, Th T AR D LI /B H T
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Figure 4.2 17 1987 ~ 96 AL DI (IANINERE . Figure 4.3 12 1994/95 & 95/96 D L1yl

f% . Figure 4.4 12 1994795 & 95196 i Eskom A & OMAN itz 2 h 2 hn
£
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4.1.2 Ruacana KRB

Ruacana 7K 136457 NamPower D 1 EIRTCH 5, %tﬁf‘ﬁ t& Cunenc River (28 D,
mwﬁﬁ%%%\Rﬂﬁw%u%%QmMW®mm\%ﬁﬁsn&ﬁ?5m$%mm
CH D BRI N MO T E 2 DI RERBBEL T 2 hAHRBUHITT
& %o Cunene River LD 7 ¥ T HFIMIZH D Gove ¥ A &I L RHIHIOMENT
XL HSNPRAINENMTYITARIZDE DY ARKRERI W - EFBHUHTER
WIRIEICH 5,

Cunene River {3802 7 7 U 211¢ H b LR O 2 E AN E <. Ruacana T
PGPS 20ms D O LI s00mYs LA S L. SEINOE 7020 IMIXIERIC i
YitEom s LMy e b.

FUNMEIIEIC L > T O A& AT 5, Figure 4.5 (1/4~4/4)3 X T Figure 3.5 {Z75¢
4 X312 1993 FIR RN REKETH o /. Ruacana (ZHH ST iEAK R L
1E 1992 SEDF) 113 TH o Tze W TKAFREHTIL, LD DIFhInpKiEL it
ABNOMINMELHEDI R D TH B, Figure 4.7 3 L U Figure 4.8 1 Cunene River i itk
IR TCH B,

CRHIE B LUMRHR S — 20T B4 LT Ruacana JEREIT ORI R
DEBDTH B,
240MW (100%i1 1)) = ENIRTING 30%
100MW { 40%1)5) = SERIRFIND 60%
oMW ( o%itiJ1) = AERkEID 10%

Ruacana Power Plant
Total rated plant output 240MW
Total plant maximum output 249MW
Total rated discharge at rated head  204m*/scc
Full supply water level El 902.7m
Normal water level El 902.2m
Lowgest water level Ei 895.2m
Tailrace water level E1760.2 ~ 764.5m
Diversion weir live volume 25.7x10° m’*



Turbine

Generator

Main Transformer

3 x 83MW

Vertical Francis Turbine

H=134m, Q=68m’/scc, N=230.8 rpm
Visest Alpine, Austria

3 x 88.38MVA

Semi-umbrella, circulating air-cooled
E=11.0kV, Pi=0.9

Canadian Westinghouse

3 x 9OMVA

Wates-cooled, three phase
E=11.0/330kV

ASEA, Republic of South Africa

49



Tig. 4,5 Cunene River Flow, Summary for Each Year (1]%)
Summary for_the period 1986 - 1987

Tolal Volume {million m*3) = 4019 ‘
Total Usable Volume (million m*3) = 2867 Equivalent to 937 GWn
- : _ maximum flow = 518
1660 1986 -> 1987 Water flow of Cunene minimum flow = 11
1400 —
1200
W0
1000 tg
W
be O
. T 2
600 - P~
—
409
200
0 | — ]
5 8 &% 3 3 3% % % 3% &% % %
> O = = > = = k13
: & 8 & 8 2 & 3 3 2 3§ 3
Summary for the period 1987 - 1988
Total Volume {million m*3) = 4315
Tolal Usable Volume (mitlion m*3) = 2780 Equiva'ent lo 1235 GWh
maximum fow = 349
1987 -> 1988 Water fiow of Cunene . """ ..
160G
1400
1200 i : .
2
1000 — 2
<800 ;;
600 t
a0 b ‘
200 ——H*—-..
0 ../"""——--'/N D —
5 B 8 2 3 3 3 3 2 3 3 2
$ ¢ 5§ 8 § & 5 5 3 g2 8 8
Z (] = w = < = S - < %) o
Summary for the period 1988 - 1589
Total Volume (million m*3) = 2034
Total Usable Volume {million m*3} = 3229 Equivalent to 1284 GWh

1988 -> 1988 Water flow of CUNBNE o tor = 3.

1600
1400
1200 %
1000 i
; S
2800 — SN S =
€ ;
600 ™~
Al
400
200 -
| ——"] \ﬁ'—-’"‘"" ]
0
3 2 3 P 2 3 8 b 2 3 3 3
> ) c o < = ™ < L3 o a 5
: & 8 ¢ 2 2 F 2 '3 2 8 9o
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(2/4)

Summary for the period 1989 - 1890

Total Volume (million m*3) = 4547
Total Usable Volume (milkon m*3) = 3762 Equivalent to 1229 GWh
. maximum flow = 639
1500 1989 -> 1990 Water flow of Cunene minimum fiow = 31
Q
1400 R .
1200 — — - o
@
LOOD et — 8
800 S =
Esoo N o .:_i
400 - -
200
. L7 '——-——\)J___,
2 3 g 2 3 & a g & a b= a
: $ 5§ 5 5 5 & £ 2 2 3
2 a = e = < 2 3 S 2 & 's]
Summary for the period 1980 - 1991
Totat Volume (million m*3) = 3795
Total Usable Volume {milion m*3) = 3314 Equivalent to 1083 GWh

1980 -> 1991 Water flow of Cunene g;f;“uU;"ﬂfloo:= 353

= 8
1600
1400 | —
1200 <
2
1000 L
3 o
<800 - ra
£ ;
£00 ~
100 ‘ ——
200 ]
0 S
& a & & b o b & b & & &
s §& 5§ 8 5 & 57 5 33 g9 § 8
2 ta] = iy = < s 3 K z ] o
Summary for the period 1981 - 1992
Tolal Volume {milion m*3}) = 75567
Total Usable Volume {million m*3) = 4737 Equivalent to 1548 GWhn
maximurn fiow = 854
1600
1400 —— -
1200
' P
5000 - 2
3
<BCO L~
£ v
800 7 —
400 —
2 — )
‘.Oz P__,-f-f/— S ~—1 S
s § .%° % & 8 8§ § § § & 9
s § & & 2 2 2 3 3 2 3 38
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(3/4)

Summary for the period 1992 - 1893
Total Volume (million m"3) = {63
Total Usable Volume (miflion m*3) = 1631 Equivalent 1o 533 GWh
1992 -> 1993 Water flow of Cunene maximum flow = 130
: minimum fiow = 8
1600
1409 — —
1200 DU NS (U ——— o
Egooe é
0 5
500 ~
. 400
200
0 T ..-"-—._,—4-’/—-_""'——-....._.___‘_
g & & 8 § ¥ g § § &8 8 §
i v z iy &
Summary for the period 1993 - 1294
Totat Volume {million m*3) = 2468
Total Usable Volume {(mitlion m™3y = 2426 Equivalent to 793 GWh
‘ aximum flow = 253
o 1993 -> 1994 Water flow of Cunene .- 0 """ 2
1400
1200 g
120 :
i z
600 ™~
400 ~ ] ot
200
0 _____‘_/ ] I—
2 8 3 3 § & 3 3 3 § 3 3
Summary for the period 1994 - 1985
Total Volume {million m"3) = E27
Total Usable Volume (midllion m*3) = 2481 Equivalentto 1138 GWh
1994 -> 1995 Water flow of Cunene maximum flow= 692
1600 : micimum flow = 9
1400 - N |
1200 - -1 g)
11,000 é
g z
600 P~
400
200
3 b9 a 2 a o a 2 & 2 a &
¢ & § 3 3 & & 3 32 §.8&8 8
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(4/4)

Summary for the period 1985 - 1996
Total Volume (mittion m*3) = 2653

Total Usable Votume {milllon m*3}) = 2546

Equivalent lo 832 GWh

maxynom flow = 288
1995 -> 1996 Water flow of Cunene mumumeow = 11

1600
1440
200
1000
Ed

800
£

600 ——
400

200 ?(
o _‘_____L’_,-u/\___/"‘—/ — ]

|
77-Nov-95

Noy-95
Dec-85
Jan-86
Feb-96
Mar-96
Ape-96
May-98
Jun-96
Jul-96
Aug-96
Sep-96
Oct-96

Source: NamPower
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41.3 Van Eck AR )FEBMN

Van Eck Je7i1L Windhoek @46 5 k mizfiFt 4 2. AT AL 30MWDZK
Y —EY  TAEN A A3 B RTINS K7 7 XL 5ENHATH D
M. ZOWPNBBHXELS Y P LB 2MWERE L ZoMXEUHIIEES, Y470
LRI L AME R AT T B A - BIRTIERNI W, 197245 6 79 R DI bR A
L7+o Table3.23 1972 SRR D HBUMKITH Do

Van Eck ~O{i B4 7 7 U 51 & D ifg 188 € Walvis Bay X ¢, T SIEUHE T
HEGHTHIE NS . TIRORIEBERAIT AT N$276.5/0n(1996 F4fIHE 64.4US$/ton)&
BTV LIROPRFHARIE 27.5 Mifkg (6,570keal/kg), FEATTFROTALRITI 2
39%. BRI R 0.57kg/kWh + (3.65USc/kWh), BARIYERAIGIE 5. 7Ne/kWh &85 < 72
%, SEAITBIE Sy 27w 7RY LCHENIE N T B, 2000 EHBDICIHRENLE
haTETH 5B,

Capacily Total 120MW, 4 x 30MW
Generator 35.3MVA
Powecr factor 0.85
11kV
3,000 rpm
50 Hz
Boiler Chain grate stoker
Evaporation rate of 67.5 kg/scc
Steam output of 63 bar and 485 °C
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Tablec 4.2 Van Eck Power Plant Generation Records
Commissioncd May 1972

Year GWh Remarks
1972 94.75

1973 217.84

1974 369.21

1975 431.72

1976 53734

1977 622.22

1978 889.74 | Ruacana Plant commissioned 180MW (3 x 60MW)
1979 51271

1980 468.65 | Ruacana Plant 231MW (3 x 77MW)
1981 467.57

1982 288.07 | Eskom grid linked

1983 164.71

1984 97.96

1985 136.38

1986 1031.99 | Ruacana Plant 240MW (3 x 80MW)
1987 131.88

1933 87.28

1989 96.97

1950 78.05 | Ruacana Plant 24SMW (3 x 83MW)
1991 149.74

1592 88.86

1993 157.22 | Ruacana Plant Unit 3 Transformer repaired
1994 158.04 | Ruacana Plant Unit 3 Stator repaired
1995 25.85 | SAPP started

1996 13.29

Source: NamPower
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4.2 REHES A7 AOBRE & CHLE 3
421 X

RS

NamPower OIRAT T 2 MR GERHIN. 1996 SERBRTCHPIEN SR 7 7 — &~ &€
BT 14,000 km TH 5, EHEEIFRGEHOBEMY A LR > T BN, Jhid
NamPower DS VF MME YIEMUCRBTAY— 7S VB HRLTNWA L TH D,

Voltage (kV) Length (km)
330 521
220 1645
132 946
66 kVLLF 10546

H 13658

F 2 B 7O LRI AL O Ruacana F&HHT A 5 Omburu 2ITIC A5 330kV &
S 512 Ombure ERALSH T 7 )V H EOIHEICE S 220 W ORTH L. CNED
RBIIA T Bskom REICMARI N T3, Figure 4.94279 2 ¥ 7O ARN 255
To WHEDEHREHEIIL TOLED TS,

Line Seclion kV km Conducior
Ruacana-Omburu 330 522 2x427 mm® Zebra
Omburu-Osona 220 104 1x325 mn® Goat
Osona-Van Eck 220 58 1x325 wm? Goat
Omburu-Van Eck 220 166 1x325 ma Goat
Van Eck-Hardap 220 290 2//x158 e Wolf
Hardap-Kokerboom 220 199 2//x158 mm® Woll
Kokerboom-Karas 220 163 2//x158 mm* Wolf

Karas-RSA border 220 134 2/ 158 mam* Woll

220 kV ﬁi%mi Omburu 2 & PiIB~HEY Swakopmund ~, fili/i, JLHAET 5 REHIER
i Gerus & Ol_ukoto ~H %o Ofjikoto A* S 132 kV AT Rundu 3 X U° Okatope ’\L
BT B, 132 kv ElHUL Kokerboom & 65 & 475 @ Namib ZHil X CET TN S0 &
noDXTR OBERLFOLBYTH.
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Ling Scetion kV kin Conductor

Omburu-Khan 220 114 1x325 mn Goat
Khan-Rossing 220 78 1x325 mm® Goal
Rossing-Walmund 220 53 1x325 s Goal
Omburu-Gerus 220 140 £x325 mnt Goat
Gerus-Otjikoto 220 175 1x325 mm® Goat
Otjikoto-Rundu 132 270 1X158 ma® Woll
Otjikoto-Oshivelo 132 86 1%x158 mm® Wolf
Oshivelo-Okatope 132 114 1x158 om* Woll
Kokerboom-Konkiep 132 119 2x105 mm? Hare

Konkicp-Namib Dummy 132 142 2x105 mm* Hare
Namib Dummy-Namib 132 47 2x63 o Cu
Gerus - Welwelschia 132 167 (1X158 mn* Walf)

Windhoek %85h D Van Eck R &7 7 V7 Aggencis ZHEAT IR LS SRR
220kV 2 [ O ERLE S A HEHE R 2 TE TN BN, ZORNNRERI Table 43123
BEDC D ENHIECHEDELE L TWA,, RUTRWRETI W,

66 kV LU F OB BRI LB A BATH & BAHRIC I b, I E X UTWBER/ OHE
KAOILGIRE > TV B, A 0% ML L. ATTEEME BRI S
T B IR A S VRSB TRV AERE Caprivi (W50 Katima Mulitie [XB¥H
Y LTS, EEHT 7V HEOIHEN 7T 5 Orangemund & Rosh Pinah I
BHEOR 7 7 VARSI SIEEIh T 5,

AR : ,
NamPower AT 2HBEOMHEHENANAKREIL CE LM, HioEHAIGTE
L T Windhock JT48 D Auvas AU L 147 7 Y 1 Kenhardt Iz 3H % Aries ZERATENC,
2000 4F 5 JISEEEIEIC 400 kv B RBOBEB[IHT L. 200 2005 ORI
SEBEIEAHBIIA L F O X BI85 TS (Figure 4.10 BB,

Line Section kV  km  Conducior Completion
Kokerboom-RSA Border 400 270 A4 x404owrTem - 1999 -
Auas-Kokerboom 400 455 4 x 404 em*Tem 2_000

Auas - Gerus 400 240  4x404amTem 2005

Epupa - Gerus 400 680 4x404wmmTon 2005 ¥
Auas - Van Fck 220 31 2x158me Wolf 1999  3cct
Dune -Van Bk 220 232 2x1S8awWolf 2005

Dune - Walmund 220 40 2 x 158 mm® Wolf 2005
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Okatope - Ruacana 132 235  2x105am'Hare 1998
Auas -Gobabis 132 170 2 x 10S matHarc 2000

NamPower 13 Epupa D3RFMNHT Gerus 76 400 kV REFIITBRILXKNO 400 KV
EAEA A L. Epupa MAITY 2B Epupa - Omburu B % 330 kv THIHZ &ICL
TWwb,

422 —WEEFR (District Substations)

BES A ALid

1996 (RS T I ¥ P OMRRTERAE RN T 5 L EARTOMRA R T O L
BYCH Do RUEIETEM R RIS C b B 2D, RMOAIE By 25 &k
TR LTV D, SOXBREY LT, BTG A 6 Wi 1B ATNC
XN T 5,

THEO AN B EOMT EHRLEOE DRI ED > TE TS, FiZ 400 kV B
BOHRETBAROBALV ANV CHINEh 2 HBNH LTS,

Substation Transformeis Reactors Capacilors
&Y) (MVA) (MVAD (MYAD

Ruacana (PS) 330/66  2x40 2 x 60

Omburu 330220 2x315  2x60

. 220/66  2x40 2x 15+ 30
SVC 56 45

Osona 220/66 2x40

Van Eck 220/66 1 x990

220/66 2x60
220411 1x35

Hardap 220/66 2x40 3x40
Kokerboom 220/132 1 x 40 3x40
220/66 2x 40
Karas 2x 15
Gerus 220/66 2x40 2x15
Otojikoto 220/132 1 x40
220/66 2 x40
Walmund 220/66 2 x40
Khan 220/66 1 x40
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220/66 1x24

Réssing 20/11  2x40
Rund 132/66 1x25
Oshivello 132/22  1x10
Okatope 132/66 Ex25
Konkicp 132/11 1x 16
Namib 132/66 1 x25
Walvis Bay 66/11 2x30

NamPower {3 EINIAHEO HMRHO B2 U FidoZ stz s> T,

&kV) (MVA) (kV) (MVA) (year/month)
Kokerboom 400/220 2x315 400 5x 100 199%9/06

Auas 4007226  2x315 400 2 x 100 2000/06

220/132  2x 40 2000/06

220/66 2x40 2000/06
Gerus 400/220 1 x 315 2005/06
Haib Mine 220111 3x9%0 1998/06
Ruacana 330/132 1 x 80 1993/06
Gobabis 132/66 1x20 2000/06
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Table 4.3  Fault Statistics for the 220kV Eskom-NamPower Interconncction

Faults for the year June 1995 to July 1996

Date Station Circuif Puration Remarks
(min)
07-06-96 Van Eck Hardap 1 17.00 Under frequency
Hardap 2 Load shed
21-06-96 Van Eck Hardap | 55.00 Under [requency
Hardap 2 Load shed
05-05-96 Van Eck Hardap 2 1.00 Broken insutator
07-05-96 Van Eck Hardap 2 1.00 Broken insulator
12-04-96 Van Eck Hardap 1 28.00 Pole slip-Instability duc to
Hardap 2 Van Eck-Omburu line fauit
18-03-96 Van Bck Hardap 1 1.00 Unknown
27-02-96 Kokerboom Aggeneis 1 1.60 Lightning
260296 | van Bk Hardap 1 1.00 Unknown
13-01-96 Kokerboom Aggencis 1 ARC Lightning
14-01-96 Kokerboom Aggencis 1 ARC Lightning
14-01-96 | Kokerboom | Aggeneis 2 ARC | Lightning
20-01-96 Van Eck Hardap 1 5430.00 Pylon toppled by Rood water
Hardap 2
£1-12-95 Kokerboom Aggeneis 1 25.00 Lightning
11-12-95 Van kick Hardap 1 12.00 System collapsc
Hardap 2
15-11-95 Kokerboom Aggeneis 2 21.04) Trec grew into line & Veld fire
15-11-95 Kokerboom Aggeneis 1 40.00 Tree grew into line & Veld fire
15-11-95 Van Eck . Hardap | 18.00 System collapse
" Hardap 2
16-11-95 Kokerboom | Aggeneis 2 21.00 Tree grew into line & Veld fire
16-11-85 Kokerboom Aggeneis 1 12.00 Tree grew into Jine & Veld fire
16-11-95 | Van Eck Hardap 1 1500 | System coltapse
' Hardap 2
090695 | Kokerboom | Busbar 0200 | Bustrip
Hardap } 96.00
Aggeneis 1 94.00
Source:  NamPowcer
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423 W7 7VHED400kYEFR

NamPower I3 AN T A2 EIZ LT 2128, WANWAD SN R LEMRFPNIZE
B7Z 7V EOMAN—FERNERT S 400 kV ERROPREUE L=,

Ki7 7 Y 71 Kenhardt Nr4B D Aries 2 AT H O Windhoek IEAB D Auas 2411 E T 400 kV,
| B RLER 900 km BB T Do AL Keetmanshoop P #BODEEEE 220 kV Kokerboom
BRREFENT D, COTRMHIT 400 kv IO, BIER., B LHIENE RS
THkRT %o

REFEL Bskom OFREHZ XA O/ A0 —7 « Y 203 a VI (SdREly
CRIHTERBIE L - T b, TRIE ACSR Tern 4 FACHIBHNII O R & HUpBRIC S
AYWIHIRIRHS IMBIE LTWVWD, #MTEEI Yy - ZA-f-F 28R
LTWd, BRTH 2 L EHBEEIIIMER L LT 5, o 1 RISEE7
74224 B MZ - OPGW BZEIIL, ¥ A7 ARE L ARSI UNIT . o
—HEFICTHP 2V AN -BORENE LTRIN—F A LR ETEL T,
NamPower {3 Tclocom Namibia &RV —2DOZHEED TS,

OOV M2 OOMMOBELRC L > THBIh 2. M7 7V A T3
7 DAL Orange river » HH 180 km DERIER & Aries £ ORFEL Bskom LT o
#4720 km O LA, Kokerboom 5 X K Avas 20T O BT NamPower 2HI1M 4 5, 5
1 51 E.A8kE Aries - Kokerboom XD XD IR L Kokerboom AW DNBKT. 1999
B s BT 5.0 2 M 1 HHE Avas BT E Avas £ CORTEROPHCRTNE
2000 4F S HE BT B,

AT O LA, IR, V72 & SVC (FHRIMhi ) slifiidey) b
HBROBA Yo AL 5, FINSOZ 0BT 7 W ANMSIAL, I
L Me EHITIaE S B ARUMI R 2 HiBERF R WAL SFs e 2
FEME 2o Kokerboom AT IZIL 400/220kV « 31 MVA ZITA % 2 i, Auas ZHEIH
1 400/220 ¥V + 315 MVA ZHER 2 AR M T 2. RRBERETICHN T 2 Aiad
Ik SVC BB T A IR EA S,

R IINE Avas 7557 & Kokerboom AN O REITER & VIPHEM. Arics 2HEiT D
HHEHE N 2 5, #9950 MNS (1997 SEEYTH %,

NamPower #1997 4 11 J]. A7 0¥ x 7 PORGRLRA L 28 LT, W
72 YH-7 520052k ABB Powertech & Cegelec D71 3 — 37 1T 366 MNSOD,
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F - A AU S (Transformers & rcaciarsjd)ﬁ:}*{}\ RNV RS2 —IBHT 2 Vo
ABB Powertech Transformer & 66 MNSO RV L B4 L 7=,

;@ﬁbmwmvﬂﬁﬁu&b\%ﬁﬂmvﬁ%mmﬁuﬁﬁuxtﬁ%ﬂﬁ@m
RS X o TSR IR TORTHA LOBRIED IR T LATTE Do H ik 400k
DAL B BT S 2T ARG AR ELT Bo  Eskom 55 OUUIIEH D
RLDTH D, HARMF ORI L P 7 REBHROBUBHICOH ALY H 5,

ALLERARES)

Swed Power DR 7 4 12 SR weEh B o 2 8UIcirk > 2 2 X b Eskom
5O A S00MW BLIICHEKC & Do Bk & WO Table 4.4 12739, SVC
* Auas ZAINc BB T 200 L HGEL .

Table 4.4 Power Import Capability

NamPower | Existing SVC | New SVC Import lmpdrl Total
Load (Mvar) (Mvar) Auas (MW) | Aggencis | (MW)
(MW) (MW)
620 45 320 270 590
650 68 340 280 620
720 136 400 310 710
810 230 490 340 830
860. 305 140 540 ‘ 370 910

2 44 3K ALHR 220KV BIY. 400KV BIOLI BN DR S 9 b T— DDA Y E-¥
AR & DY B SO RIS SRR DN & B L 2 & DT S 0,
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43 ﬁﬁ@hﬁxtﬂ,\
431 MRS R

Eskom 705 OMA MR LA BHIA T M A BET. 1996 451% (95,796 45) 1XRENT
41 251MW. ) fitd 908GWh CH o 1ze COARNIBIRMOXUARBIL EH 1
b,

NamPower L Z O 2#3 (Y— 24/ 326.6MW, 1997 45 7 }1) ICLGT 58, &
OIBUIC LA HEBALTNWS,

+  Cunene River DHINI Wi, FLRHEBOANEZWHIIC X S Ruacana KIIFE
Hif ok LoHK
s NamPower X DIEBHTOEINRR 1Y

NamPower D3 25 MIARLHNHH DL Fid Eskom L HEA L. REE DS L &
1T Eskomn ~E1HVT B 1996 LS D& KA 97.5M W, M RUSL 29GWh €
Hot=,

Ruacana /K3 KX AR BRI W HHEOAMIETH Do Cunene
River L#7 > T 5 WD Gove ¥ AZ & b BEMICREASCEZ L3t hk 7rd
SR L D ¥ LABRPBIEEN L XE o Th S, Cunene River % S UL U D))
HNTH D, Ruacana Mt T OAEFHHRIE 20m¥scc H 5 HHHD S00mfseec & K&
289 5,

Van Eck ‘K R ANTOBBINE 313 1R T XD 1S NkWh T 5,

AT HOHGIE 4.98NkWh 56 8.28Nc/kWh X TEHL TS, FIET7TDE—
» A58 NamPower D AJFEFRETL % 25 LWz Firm Power AUA & < AR ERHBIHG
WSS T2 B
432 EHBMAEY

Eskom ¥ NamPower & U@ AE18% AL South African Power Pool (SAPPYD I
HAWE 1 O EREeHb, 1995 F 9 N AP —FLE, HERRO 3200

ViR—2 ¥ FEHGATCH D (Source: SWAWEK - System Expansion for 1996-2006 by Swed

Power)o
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«  FirmPowcr l2 ¥ L. 38 7.56 RandkW &% 4h 5. SLERIEEAR-ATRD S,
Tolal system peak demand /& NamPower QP CHAMWEEH I BN D
Indigenous firm power % 3% L[\ 7= 5t % Firmpawer £ 4% Indigenous firm power

{& Ruacana O ¥ & A pisiir o DN WHEC ML T A R D,

+  System Encigy I 4.2cont/kWh % ¥4h 5 . System Encrgy ERMAT A NF—L D
Firm Energy £ LW D E T 5,

¢ Firm Encrgy [2 0} L 4.02ceni/kWh &£ %415 Firm Encrgy X Firm Power [ 168hr
I TR 5,

Firm Powcr(PLro)iX D X S 12515V 9 5.

Pl'am\ = Ppo:al - Phydro - Ptherma!

Hydro capacity (Phydro}& Thermal capacity(Pthermalfid 12 235 K UGB L D
%P T b

A IFAHIE — 2 HREIZINT 5728 Ruacana OTIRFMEBRICHET 5 &40
HETHHLHNT B, FISMMRIANIINZERE Phydro IXH SOMW T %,

K HIFEFIMIE Van Bk & Paratus ORERE G, Plhermal X BEH) 132MW TH 5,

#1 270MW O -- FL 2L ¢, 2Nz e 35 Y Firm Power OB A M
SOMW 2 5,

270 - 90 -132 = 48MW

Firm Power OMIH I N$363,000 & 2%, Cuncac River DHikHAKE T I Firm
Power HGIX UMb RN IR B,

HEdni7 72 Y ho/FEDIRREPDICH > TR 2AA L - T35 LI0R 2T S
(AR 1995 4E4MiKS) o BURTCIIH G NamPower 128 > TR LA4TANIRR > T
W3, ZWIHDIE Ruacana TO /- AHRO L8N Firm Power D RANI WY
DriEoTWARLTCH DL, COHEFNL. FHRORKRILEE LD hida b,
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433 HHFyI72UH - N0O-T—)N

$HIB 7 2 YV AMA TV REni eva vk coldong {adtiniciidihtun
7= M. Southern African Power Pool (SAPP) [ ¥ A Lo X bl e h D 2H B, &
O 1995 AFBUSRNEFIC Y ~v el d D iz o),

SAPP t#52td. Southern African Development Community (SADCYD LREC, 1995 42 4 J]
HE 19964 4 J )OIl X LiF a4 203G ak s, 1HHioboh5ikR 5,

(1) BIINTRAT V5 A
Inter-governmental memorandum of understanding i3 — 7= )b @BV T 578
t1 O SADC I & B £ — NV ORI CHE N ERADE CH L. ZDN
IR e R b REALE . ILGOEHIE F Ao, WSOV A5 AodRH
B VLT AP E AT S B L TH B,

I HE 7 A OH N £x4hiz SAPP 23835 ¢ 5 -8, WHTHAIC A B HiE
BLEZALIDAEST YA NIRRT D, SR AV S-S T —)b - —
WERDAHTI RS Z2L0TH S (HIIEMICBIREIFORIIC L 3)

¥ RO AHBT Y9 FiIc D MAI NI TW D ¢ Botswana, Lesotho,

Mozambique, Namibia, South Alrica, Swazitand, Zambia, Zimbabwe, Zaire
(2) WHNTHRATZ V¥ A

Inter-utility memorandum of understanding & FIfIE SAPP 2NN % MM K1
EUTAHRILTH, IWTCLROADHITON S,

a) (EEUSEHRLEDNS IR ERDCT 2 -DORMNOWH LW B LT
HEEY A7 LoD 1
by 22 h ORI E &GRSR O v f Sy

Z U SAPP O Z BLE U, JESAPP A 2= AU -t B E AL
F 2 RGN A TN LCOHWEL (AL LTV D,

SAPP D~ FILIIF B HECH H . BMALN® Chief Bxecutive TRIBLIN T
W3, 26 FiZ Management Committee 238 D, 75 A 273~ D 3 ALk
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MEIRB Vo TWA. T v, il BiEiD 3 D@ Sub-commiltece BT D
T b

(3) MH R ¥ 25— ROl
OO INIRDEBH TH S

a) GEUEERHESLAAS DR P RENCT 220V 27 hOMINOWHA L
h

b) XM@Y

¢) UL LTOREONILRESD

MIRE WA TH A S REE LT HERBASREOMD. B E UToBRHIoMN
. KT RCX-iNONEND B, CORERIRSO/REH LI N—
WEHGLTEHOTH 5,

T OWEOMNEIIRO 13O E S 4 7REDHFI—EARIERINS,

Emergency Encrgy Operating Reserve
System energy Wheeting

Economy Energy Scheduted Outage Encrgy
Surplus Encrgy Firm Power

Encrgy Banking Participation Power
Short-Term Firm Power Control Area Services

System Participation Power

(4) HMHA RS L
Z 1,543 North American Elcetric Reliability Council Guidelines {2330 Th %,
IR < W F- 2= 2 DN 7 7 0 A - TV Folditiidkiz €
ZH—FHI L THB. SAPP Wik SADC RKFEHRO LI OIENE Y § —D -
DAGOW N TCHEN Y 70 —F OB ERET SHDTH S,

Sub-Saharan Africa DFEERE % Table 4.5 12, BFHH BB Ll 1ot
AR & Table 4.6 1- Z N ZFNIF$ o Figure 4.11 1 Southern African Grid T#H %,
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Table 4.5 Net Maximum Generating Capacity of Sub-Saharan Afvica

(MW)

Couptry Year Thermal Hydro Nuclear Geo- Total % of
ended thermal total

Angola a | 12/95 12522 20086 - . 32602 | 074
Botswana 1 b 3/96 172.00 ] ] . 11200 039
Congn 12/95 18.20 89.00 . . 10720 | 024
Kenya d 6/95 100.48 $69.50 ) 4535 e} Ms33| 16,2
Lesotho 2 b 3/96 1.56 327 - : 483| oo
Malawi . 3/95 24.56 164.60 | - ! 189.16| 043
Mavritios s 12/95 27170 sa20| - - 13190 | 075
Mozambique » 12/95 o139 40119 f| - - 588.58 | 1.34
Namibia 2 b 6/95 147.00 4000 - } 387.00 | 0.88
South Africa 3 b 12/95 | 30612005 | 224880h | 181000 | - 34,700.80 | 7875
Swaziland s b 3/95 9.50 4050] - : 5000 0.1
Tanzania  a 12/95 130.05|  a1se0f - ] sils | 117
Zaire 12/94 a180| 244206 - ] 247996 | 563
Zambia a 3/95 8400 167000 - 2000| 1772400| 403
Zimbabwe s 6/95 1,056.00 66600 | - - 1 yme| e
Total 32,902.56 | 925502 | 1,84000| 6535 | 44,062.93 | 100.00
SADC 3274608 | 615436 | 1,84000| 2000 4076044 | 9251
South African Customs Union 30,9'42.06 2,532,571 1,840.00 0] 353i4.63 | 8015

‘Thermal ¢lectricity comprises conventional plants of all types, whether or not equipped for the combined
geaeration of heat and electric energy.  Accordingly, they include steam-operated generating plants, with
condensation (with or withoul extraction) or with back-pressurc turbines and plants using internal combustion
engines or gas turbines whether or nof these are equipped for the recovery.

Remarks:

e R s ot R

Source:

Member of the Southere Africas Development Community (SADC)
Member of the South African Customs Union

Available capacity

Effective capacily = scot-out capacily + own use capacity
Inctudes wind turbine capacity of 0.35 MW
Includes Cahora Bassa

Exclodes Eskom's 4,531 MW in reserve storage

Includes pumped storage

433

Information obtained from electricity utilities and South Africa’s National Flectricily Regulator




Table 4.6 Production and Trade of Eiéctricily of Sub-Saharan Alrica

(GWh)
Country Year Gross Imports Fxports Total % of kWh
coded production available - | total per
capila
Angola . 12/95 1,042.0 : : 1,042.0 050 9
Botswana b 396 10170 | 3820 : 1,395.0 067 ] 999
Congo 12/95 153.9 166.2 . 520.1 025 | 226
Kenya 6/95 3,678.3 187.2 - 3,865.5 1.86 | 148
Lesotho a b 3/96 434.5 434.5 - 434.5 0.21| 217
Malawi . 3/95 860.5 - 1.0 859.5 0.41| 108
Mauritius & 12/95 1,047.4 - . 1,047.4 0.50 | 952
Mozambique  » < 12/95 364.5 608.0 - 972.5 047 56
Namibia a b 6/95 1,26871 7669 : 2,025.6 0.97 | 1,447
South Africa s b 12/95 | 17471150 17201 3,047.0 | 171,840.0 82.70 | 4,373
Swaziland s b 3/95 109.8 597.0 - 706.8 034 862
‘Fanzania s 12/95 1,791.0 11.4 - 1,802.4 087]| 68
Zaire d 12/94 5,379.0 52.5 | 1,2783 41532 200| 110
Zambia 2 3/95 8,116.0 -| 10670 7,049.0 3.39| 766
Zimbabwe 6/94 78110 | 231241 455 10,0779 4.85 | 969
Total 207,544.11 5690.1| 54388 2077954 | 100.001 1,070
SADC 198,132.9 | 52842 | 4,1605| 1992566 95.89 | 2,277
South African Customs tnion 177,100.5 2,352.4 3,047.0 176,405.9 84.89 | 3,927

Remarks:

a.  Member of the Southern African Development Community (SADC)
b. Member of the South African Customs Union

. Includes Cahora Bassa

d. Statistics for year ended 31 December 1994 not available at time of publication.

Source:  Information obtained from efectricity utifitics and South Africa’s National Electricity Regulator
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434 HEREIHE

Tablc 4.7 L;l: 1996 45 2015 IEFE TN BED NSV ADORNH 3%,/ A
4~ 2 Eskom OUIEIHIN % 7153 o Eskom ZBI{E 5,000MW O &0 & 47 L. <t 2008
A A g P ST O (AR TR A B PSS G P AT

’Iffﬂéﬂ)ﬂtﬁﬁ" 7arve Ul BEAR-NWULEFERTZ Y Cameden, Groowllci,
Komati DUk ZiHEILCWa, ZhoofHili7 S > oM R MEEfT<-—-2
TLV2L—&END, LALLRYLSE, ChEDIRAMIEEZTZ 2 PED oUW EHE
HEENhD,

EBOEHMSUHEHATDHE A 72 a e LTRO T X b 2R,
+  Zambia Elcctricity Supply Commission & U 350MW. 1998 414
*  Angola @ Capanda hydro plant & D 600MW, 2000 411188

e Zaire ® Inga hydroplant #1-2 LD 500MW

Eskom’s Major Data (1996 Annual Report)

Total electricity sold 165,370GWh
Coal burat in power stations 85.4Mt

Pcak demand on integrated system - 27,967MW
Nominal capacity 38,497MW
Net maximum capacity 36,563MW
Avcrage price per kWh 11.3 Re
Avcerage total cost per kWh 9.46 Re

Sales (o other countrics in southern Africa, GWh

Botswana 685
l.csotho 335
Mozambiquc 596
Namibia 1,100
Swaziland 571
Zimbabwe 2,267
“Total 5,554
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SOHM PR HlE - RER
s1 5

2 PP OEILGKERE, REERERTIEAILPNONL ORI THE S
CWnDo FEADLTREILBOHD 100%HI1PE LT D NamPower Aift-- DR E LT
E ke HiEA A LT B,

—Ji. FOATEEEIES OO KU Commercial farm ~ 4 NamPower HHi
BOHL OB, Bl % T2 Yk o R T h T 2,
Eilish (Municipatity—ili) €l AifHAMIHNORGEMER BN EACRETH L
I TR b > T D (16 Municipatities)e & RISH LI H B~ OR
A& NamPower DV SR O 2RI £ CHB L. HENBORTE MME M0
B2 SRS, MRLGH DI T > T Do TEEK» SEUTTHHFINE <A
Cli e 57 > 09 LoHEIOEWIEHF 2 27 (IH Owambo Region) i EC
. B ICES (MMB) ¢iIE oM B midt D S hTRENBIT LH I E <
et olz. @8 1996 4 12 FICIERIOAATRALE Northern Electricity %1237 Us
ZRFCOMMEDRRA ZOSHIcB (V—2R) UCARRIVC 5 RO T M
FHRILL TS, MME THRIOUDUThE, Co/ikieihofic a5
ZEEEXATUND,

52  EAEGICID 2 MEB XU

3 I PP ORKHENL. AMNO FIZ2008 8 2004 7 1 ASHIKESHTED,
A OIIGIC BEBNR T 2 Ald. MME £ MRLGH C# 5 (Figurces. 1).

(1) MME (Ministry of Mincs and Encrgy)
MME IEPY L2 X BT 24 TH D, 1995 ST HOE S N i L MR
2§ (NDP-1) oM tHEL IR TV ARNONOK. BATLELDLAMIHIEY
A — TS5 OREDOIOERCéH D, MME OHIRIE 4 ZMP S D, 2Dt
WE—-RBIET 3RS AN UE, 2T Ax—-yay, bXab—i=
Y OEHET 2T D, SIED ABCTHI{IOTED. 23 L b R RR & SR T
LT3 LIS A Wit & 5 (Figures.2. 5.3 KMBIK),

(2) MRLGH (Ministry of Regional, Local Government and Housing)
2 OIS DT RIS 01— 4 X — 3 ¥, I £1TOMA RGO
SHt 2 D D B 5T B, ATHGIL . MME KX BRHE L5 T
B RETREEGMNEZE > TE Y. £EZ20HBNTHNORE LTS
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HIYIE MRLGH M7 oCW 3, MRLGH [1EHLAEE OB FABC. So X
IS MR T FERBIC 3 5 FIBHIER ¢ 1T o T % (Figures.l, 5.4 284,

(3} NamPower : -~
BRED 100%IHFIL T B ih b edh b, B, B, XAy z--fLasa
T B OLHRFCH b RO I hTn 5,

mkﬂwﬁ%%7yjﬁt®Mﬁﬁﬁt&%Rmmmmﬂ@wMMT&éo%wm
12 Van Bk XJI(120MW), Paratus 7 4 — Y LRBAUHIMWNBH B, W h itk
P X DT R b OB 2 7y THIE LTHbRTE D BRI,
Zh S OMFOMIZ 1980 EIZ58E LT Eskom & 0GR (220kV) ZH LTHEGR
D SO%EBIHUNEBAL, FEULTFH IV 7OHNRBBL TN CILE
L3, &6 Nam Power TRESEOBRHHEOMMEREL T, /12 Eskom
EOMAE (400kV) OB HT LTS (GenkFIEE 2000 45,

NamPower i 7 D02 ¥ a VY ASHIREhTH D, (EEHITR 817 £1 (1997 4 10
FIBE) C. M8 Windhoek 33 K CRALBD Tsumeb 12 Regional Office &, X551
Otjiwarongo, Ondangwa 33 & ¢f Kectmanshoop 12513 1= District Office I2 X D, S BHOH]
VY Customer Service {SH 8T 5 (Figure 5.5),

F e PIIHEMIIE SAPP (7 7 ) A{aE 11 7 IHIED @ T1TCH 2.,
NamPower (1 C OB @OIKEINT HH 5. NamPower kL 1996 4:12 Eskom BX U7
7Y AD EDF L ORI CHEHRINRHE R T, Mg RN L T 2 F—AoBl.
B b b — = PRSI AT AN E, oG EM-o T 5,

NamPower OYIEZAL 1997 - RBUER) 2100 €. AL D 8.6%MMILE. Zhidy:
& L T Convnunc %> Commercial farmer Z X4y L ARG B 2 HEE L2550 CH
D, D 1HIERIC 66kV LN OERAEES LA 673km KM L 20 BESEBIIRIC X BN
AbE2 RINDBINZ 2 b 1997 FEHEENTELL 17.5%ME 2 b, Sk Uit
2THb.

(4} Northern Elcetricity .
1996 11 12 JIZEH & DRID & LSRG IR RINRAT, FIE7 RO 720
Region(Okavango, Caprivi, Ohangwena, Oshikoto, Oshana, Omusati, KuncneliZfdii% 15 »
T Do BEFORMERIE V- R CRITHEE 1997 11 3 11 537 LT ARKIR i
FHEii>Th a5,



&Hiftm&%mllimi 540C, ZO®BE 1 FHHCUHIIIEKD Z 8> T B, 10D
LGB0 License % b DMMIZ AN 75 1A RN I—F ZIWEEIRCH B HH B D
Z OHUKO B OTAGRITH 6~7% L L BABRMO DA B BMVA KT &L
W,

Northern Electricity @ Board Member 1% 7 %1, #6351 56 %y (1998 4§ 1 )18l <&
Bo 5§ HIITI Service Center %31} T Customer Service iIZ55H TN H M, WERNIIDAHT
AN AENE VO T, MR LD Engincer 5§71 (#% Service Center 121
%) LRPABEE 32 71 (3iE37 730 Vendor BREWZ O R BHI o T D 199797 8
FIZE Tsumeb 12 24 BEIIY — ¥ 2 O Fault Reporting Center %383, U DD 2
THEA IR S e A AN E 8 X Service DI EIZS LTV S (Figures.6)o

Northern Electricity 0 ¥ 85 R §1i J1 Mo JE ¢ fif )1 EMC (Evalvation Monitoring
Commiftec-MME. MRLGH. Local Authority O4LE»S1ED) WWREhTn D,

1998 4 | JIBICOMI& BT 6697, WRFEHAT IR 4,360 MWh CZ 0 | HEHICHIE K
L 16%. BEARR IR HCIEA~E SBORMME I > T Do HEBRINILE
TOUDELEN 7Y AL B AT AEFIILTN S,

Northern Electricity I3 RficA 3¢, Colb/iot{bR LT BLDHIC IN¢/KWh
@ Electrification Surcharge &Mtk 4 > 7 ZUHFIC RS 2 290K 1LING
/KWh @ Community Development Fund (£33t 2.1 N¢ /kWh) Z:&iF, Ih 6 ZHlisid®
LR LTHONT A2 & B SRR TS B L T 5. BRAK
Community Development Fund & L€ 1998 45 1 }1{Ci3§4 50,000 N§/} % Community {2
hATH P AT

(5) Municipality
Municipality #& NamPower 755 1% 100%A LT 5, % Municipality ¥ b € h
ZNRALE MM T BT R b Bl PR 2R L O B A KBl eIk
OB OM G Dl <. MR & IR & AMEL T 3 EREFE ALV,

ZRIZAT L, TiR¢®H % Windhoek Municipality i 0 Municipality {2 16<7C #1105
A & o658 42 Municipality "¢, Windhock ilidDACHENI ¥ City Flecirical Engincer
Db L ICEHHIEE (Planning)  ASAETE (Distibution) . ¥ 27 AfB (Systems) . 8
5 (Administration) « KBi%% (Scerciary) P51k 5. ki # OB HEER 200 7
CZD> B 160 HARBIITIEE L, HNORGHMORE, Mk, &7, I
BT b,



RHOHBUREHILH 40,000 T, 2D B W0%H—REHEEN. SHHRGRENTDH
bo - : ,
BN 7 rRe - R Y F— R b, ALALRHESOBRA AL 200MVA, AR
S35 100MW. AR (KWh) IXERE LRI ¢RI 80% BT D (1995
HOHED. HXHOWN L~V & B <. H s R AR RII R AT -
THEH . TARSEOURALSMIIEL A Y NamPower IZIRTFT 22 L7 <. KM
IR AT D,

53 FEQHEES (Electricily Ad)

F 3 PN LGS EAMBIC AR X hTH D, BT HOHMMEEEL
oI TH 5,

F RN, Electricity Control Board(MME, NamPower, ALAN ¥ OREZ F8 7~9 4
TR ERT L, TR (R, X, RANE) ORBRERITWARNLE
NOMRGEHELEDIETIHDTHA. BEWIINT BT 4 L AMHRE.
oMM A ARAEFORDAIR TV S,

Z OIS R ED = 3, Electricity Control Board i3 Minister of Mincs and
Encrgy 7% %13C Rural Electrification Fund £33 3 Z MR A RN 6 H
TWBo & hUdiHC Nosthern Electricity THBEE 1T\ 5 Fund & R[H~— A CRMABL
LALHILEBOTH S (HHE Blectricity Control Board TS ).

5.4 WS G
AroGLGR TITRoL B TH S,
(1) Nam Power D3R
Nam Power }& Municipality, Locat Authority, Business, Commercial Farm 5 KT8 1 {8}t

FiAKIZRAL L TN A D, 2O BMRIIEERI LA rbh, & 2 BURIBEAE
i hTnwa,

EHOo UG Nam Power DR H R CYETh, BHIMMEDREZG TSNS,

1997 4 7 GG iz Ao UGTINT E SEIR OB Z BTSN T, Unit
Charge 13#7 8 %. Basic Charge iX 30%EL [ LIS h b,
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i G S 11 W d

a) BIHEKTITER (TskvA RLT)

+ Demand Charge 42 30N8/) 1/kVA 41.44N8/F1/kVA
(e RUIIA RIS 2 ki)

» Unit Charge 7.4 Nc/kWh 8.00 Nef/kWh
@I RIS K B R4

+ Basic Charge 75.00N8/} 1 100.00N$/H
GEAREE)

b) FRRODNITES

+ Unit Charge 16.60Nc/kWh 17.93Nc/kWh
+ Basic Charge
up to 25kVA Zds 25.00N%/F 30.00N$/} ]
up to SOkVA 228 50.00N$/}} 85.00N$/}}
up 10 75kVA ZHER 75.00N$/J 100.00N$/11

(2) Eskom ({7 7V H) » b YA
1997 3£ Eskom » & O LRI N 6.73Nc/kWh CHHEL D 48%0OHKIF D L x>
7= S OHUEA DX SAPP WO/ 32 HD < Nam Power £ Eskom i {t
I L % O T, Nam Power OYTHIBIATIIEL B 209K L 124 CH B.

{(3) Municipality @ﬁi&kﬂ.}l"
% Municipality IX MME $£111°C Ministry of Finance D7%32% i THN OTRAU S (5edd
fi5E) ZRHTBLZOMITEHELTH S,

FEU 41 Basic Charge & Encigy Charge #* 518D . Basic Charge XN s &
(Amp. KVA) FERUMHDN T TV L > THBS NN HD OMEITH D
Energy Charge RENTBHORS S LA Sy --gicd s h AR (kwh) i
ENHAEE (kwh) KNP OB RO SN D,
M_ﬁnicipaliiy lo X > ik, Basic Charge % Encrgy Charge 2 39T D —RAbH BT
{)}ﬁio)illaf'ﬁk‘%iﬁi}tl ¥ LCik. Basic Chargeld 18.00~100.00 N$/JIf2IEC. Encigy
Charge X 13.00_"*23.00 Nc /kWh T3 5. Basic Charge % Encrgy Charge {27378 T\ 5
r— 2Tk, Energy Charge i 28.00~37.00Nc/kWh 2% > T B,

%Ojftb,@ﬁ-'fj‘J—'\ 1% 1F Commercial % Industey GO KT ERII A LTS
Basic Charge K% < LT, kWh Iiflie DU FIF L XD HHERRETNM LT WA
PLE AN



(4)

1K Municipality €3 % Windhook IR ABILHGHRAE D 0T HAN §
I EHFEBIC N L TIEIRAUR (0%HED AhIhTwaodiilahb.
Windhoek T 158 Pro-paid Card it hIRIHEI W TV AN, < OBHIX Basic Charge
Wi, ATV —-Rosr8id <. Encrgy Charge 1d 29.00 Ne /R WhIZHE-—-a T
W3,

Windhoek ili CIZBEAEGCOREE RS Nam Power S OREAJGTHE, —RATHYB L
CEERANIE LW 3, MAoRCEHESTCORKIERE OB CH D,

3 94/95 41 95/96 4| 96/97(96/11 J1)
B AL 60.7% 59.1% 63.4%
— AR 17.8% 16.1% 15.6%
REGT R 21.5% 24.8% 20.9%

FERT RSO MR D IERISTI < e > T B (Council DL 25%). < hidilid
R A DS Municipality OBUDBEOWERBRINARTH 218, BEHEI oA > 7
Z RS PRI S BELRHCO B IRTL TN 25T % Municipality WT
HThEHLUGERMRINTH BT, FEEFEHL LTHE2 MY, #iL
WENMOBNE I RECH D LOEH LD S,

1o L EY T Windhock D3z S 3> Municipatity % Local Authority Tdirbht
WEOWIRCH . HAMHROBNHIE 60~100%C. Windhock (24 80%TH D
LB IR D T > TV Do

i b S5 (MRLGH)YD ISR &

I8 /i Towns, Villages, Scittements O AU EIX MRLGH & Local Authority A3
AR £, ZORICIESE MRLGH A LA 8. MME FIT
Ministry of Finance ®7REE M TR E NS, 19974 1T JHIBET S hiz KN ERBRS -
HEREENNER il BY ¢H 5, '

Other Customer
Small Customer .
{Residential) ( Busmess, Sghool )
Hos;)ita!,. Ch_urch_ cle
Deposit (N$) 130 zgg S E;i:g o
Basic charge 0.85 (1 phasc)
Per Month (N$/A) 0.80 (up to 60 A)
(up to 60 A) 450 (3 phase)
{up to 60 A)
Encrgy charge (No/kWh) 27‘ 00 29 (1 phasc)
) 29 {3 phast)
Source:  MRLGH
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Pre-payment System (60A F°C) OBIAIL. Deposit (#iAE). Basic charge (JEAKLG)
(X5 <. Encrgy charge #X--filC 3400 No/kWh TéH 3. MRLGH D&M,
Municipality @B BIZIEAR LT R <, Windhock OF] & 1E§id % & Encrgy
charge, Pre-payment £ & 17% i< > D,

(5) Northern Electricity ORISR &2
Northern Elcctricity @ &0 ®{X . EMC (Evalualion Monitoring Committee) H 5
MRLGH 2 £l L T Ministry of Finance DFGEZR T TR A NS, 1997 T L bk
BL TV HEHSIEMO MRLGH OB EGLER<N -CH b, Zhik
MRLGH %% Northern Eicctricity @ HUET U 2 SGETR2RIFOL L LTHIIL, LD Local
Authority {204 3 2 IUATAHGE L 20 TH B,
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CENTRAL GOVERNMENT

*1

PRESIDENT

Ministry of AgricuTture, Water
& Rural Developnent

Ministry of Defense

Ministry of Trade & Industry

Ministry of Basic Lducation
& Culure
L

Ministry of Fisheries and
Marine Resources

Minisuy of Lands.
Resetllement & Rehabilitation

Mianistry of Eavironment
& Tourism

Ministry of Higher
Education & Vocational
‘Training & Technology

Ministry of Mines & Encrgy

— Ministry of Finarce

Ministry of Labour
& Human Resource
Developnient

Ministry of Prizons
& Correctional Services

—1  Ministry of Forcign Affairs

Ministry of lHHome Affairs

Ministry of Works. Transport
& Conimunicatlion

Ministry of 1ealth
& Sociat Services

Ministyy of Information
& Broadcasting

Ministry of Youth & Spont

L

1. President appoiats Judges on propesal of Judicial Service Commission
2. President appoinis Cabinel from National Assembly and National Council

3. Each Regional Council delegates two members 1o the National Council

4. Regional Councils and Local Autkority Councils parily teceive fundiag from the

Ministry of Regional & Local Government and Hovsing aad are responsible to il

*2
Judicial Service Nationa} Assembly || National Council
Commission 72 Members 26 Members
l *3
Supreme " .
C Office of the President
ourl .
Audit Geaeral
] National Planning Comnrission
Hich State Security
18
Cout LOCAL GOVERNMENT
L PRIME MINISTER
Lower CABINET
Court
1A i
. . L. 13 Regional Councifs Loca‘ ul‘!mmy
Public Service Commission Councils
¥q
37 Settlements l I
. . Office of - - — - Caprivi Regioa = Bokalo / Matuta
— Ministry of Justice Prime Ministes Misistey of Regional Chinchimane Municipalities Towns Villages
—] and Local Goverament
. {16 (12) (16)
and Housing
- Prongo Region - Wiolzkasbaken 1 | I

{1ardap Region

| Kiein Aub

Karas Region

Artamsviei  Noordoewer
Grunzu f Warmbad / Kosis

Khomas Region

Aris
r Kappsfarm

Kurene Regioa

Sesfoatein f Oshifo f Ruacana /
Frasnsfontein

[

Ohangwena Regioa

Eenhana / Chanpwena
Omungwelume / Ongenga

Okavango Region

] Nkurenkuru

Omaheke Region

Summerdown f Omitara / Ofjinene
Fpukiro Post 3 / Tatismanus

Omusati Region

Oshona Region

Oshikoto Region

QOshikuku / Okalongo
Ofkahao / Tsandt f Untapi / Onesi
|3 Qugha
- Onayena

Otjozondjupa

|__|Katkfeld f Okamatapati / Fsumkwe

Swakopmund
Walvis Bay
Wiadhoek

Gobabis
Grootfentein
Karibib
Karasburg

Keetmanshoop
Mariental
Okahandja

Omaruru
Qfavi
Otjiwarongo
Qutio
Tsumeb

Usakos

Henties Bay
Luderitz
Okakarara
Opuwo
Ondangwa
Oshakati
Rehoboth
Katima Mulilo
Rundu
Khorixas
Arandis

Cngwediva

Figure 5.1 GOVERNMENT OF THE REPUBLIC OF NAMIBIA
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